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Prof. Stanislav Voronov was a prominent figure, an outstanding
scientist and educator, author of numerous scientific articles,
books and publications in the fields of organic chemistry,
polymer chemistry, chemistry and technology of food additives
and food toxicology. The conference, first of all, aims to unite
numerous scientists, colleagues and students of Prof. Stanislav
Voronov to exchange of experience, establish close relations,
develop cooperation in scientific and educational activities.



YCHI JOIIOBIJII / ORAL PRESENTATIONS
07.12.2021 p

10.00-10.10 Binkputts koHbepeHiii. BerymHe ciioBo pekTopa HamioHanbHOTO
yaiBepcutety "JIbBiBchKa noitexnika" mpod. bodaaa 10.51.
Opening of the conference. Rector of Lviv Polytechnic National University
Prof. Yurii Bobalo
10.10-11.00 Jlonuak B.A., Pinak JI.M.
CraniciaB AanpiiioBnd BopoHos - Jlrogunaa, Yunurtens, YdeHuid

Ximis BHCOKoMoekyasapuux cnoayk / Chemistry of macromolecular

compounds
T'onoByroumnii — a.x.H. I'eBych O.1. / Chair — Orest Hevus

11.00-11.20 Andrij Pich (Aachen University, Aachen, Germany) Xin Li, Haitao Sun, Helin
(10.00-10.20 | Li, Chaolei Hu, Yu Luo, Xiangyang Shi
CET) Multifunctional nanogels for theranostic applications
11.20-11.40 Zaichenko A (Lviv National Polytechnic National University, Lviv, Ukraine)
Mitina N., Harhay Kh., Volianiuk K., Izhyk O., Hevus O.
Molecular design of amphiphilic polymers and supramolecular assemblies
based on them in the volume and surfaces
11.40-12.00 Oneiina U.0. (Biooinenns ¢izuro-ximii 2oprouux xonanun Incmumymy
Qizuxo-opeaniunoi ximii i gyeneximii im. JI.M. Jlumeunenka HAHY, Jlvsis,
Vrpaina) Ky O.B., Cynpyn B.41., lenaposuu P.b., HoBoxaTtsko A.O.
Ponb n-rigpokcuiMiaiB y paauKaabHO-JAHIIOTOBIN MOTIMepU3aIlii Ta CHHTE31
MOHOMEPIB
12.00-12.20 Penera BsiuecsiaB Bormanoud (Vkpaincoka akademis opykapcmea, M.
JIveis, Ykpaina) 1ln6anos Bonogumup Bikroposuy, Kykypa Tersna FOpiiBHa
doTonomiMepru3aIifHO3IaTHAN aJIre3UB ISl «XOJIOJHOT0» TUCHEHHS (POJIBIOI0
Ha (rekcorpadiyHUX BiTOUTKAX
12.20-12.40 Boiiko Biraaiii IlerpoBuy (lncmumym ximii 6UCOKOMONEKYIAPHUX CROTYK
HAH Vxpainu, Kuis, Yxpaina) I'pumerko Bosogumup KoctssHTHHOBHY,
Basnoswii Bikrop IletpoBuu
[Tepokcut BOJHIO SK IHIIIATOP B paauKaIbHIN MOTIMepU3aItii
12.40-13.00 Bohdan Berezhnyy (Lviv Polytechnic National University, Lviv, Ukraine)
Oleksandr Grytsenko, Nataliia Baran
Effective composite materials based on polymer hydrogels for vascular
prostheses
13.00-13.20 Oduola_M.K.(University of Port Harcourt, Nigeria) Harry T. F., Joel, O.F.,
(12.00-12.20) | Ademiluyi, F.T.
Comparative evaluation of local cassava starches with imported polymers for
drilling mud applications
13.20-13.40 Vitaliy Datsyuk(Schock GmbH., Regen, Germany)
(12.20-12.40 | Welcome to the colourful world of Schock
CET)

Ximist BHCOKOMOIeKyIsipaux cnoayk / Chemistry of macromolecular
compounds
IosoByrunii — 1.x.H. Koryr A.M. / Chair Ananiy Kohut
16.00-16.20 Sergiy Minko (University of Georgia, Athens, USA)
(9.00 - 9.20 Functional polymeric materials for sustainability
EST)




16.20-16.40 Zoriana Demchuk (Coatings and Polymeric Materials Department, North
(9.20-9.40 Dakota State University, Fargo, ND, USA) Oleh Shevchuk, Vasylyna

EST) Kirianchuk, Ananiy Kohut, Sanjana Choudhary, Hermella Eshete, Ihor
Tarnavchyk, Anne-Sophie Mora, W. S. Jennifer Li, Andriy VVoronov, Stanislav
Voronov, Sylvain Caillol

Sustainable Synthesis of Latex Materials from Renewable Plant Oil-Based
Monomers

16.40-17.00 Anna Musyanovych (Fraunhofer Institute for Microengineering and

(15.40 - 16.00 | Microsystems IMM, Mainz, Germany)

CET) Continuous synthesis of polymeric and colloidal materials

17.00-17.20 Sidorenko, A. (University of the Sciences, Philadelphia, USA) Chawathe, M.,
(10 - 10.20 Enright, T., Hall, D., Walsh, C.

EST) Bio-benign hybrid molecular brushes with chitosan backbone

17.20-17.40 Igor Luzinov(Clemson University, USA)

(10.20 — 10.40 | Surface migration activity of perfluoropolyether-based molecular bottlebrush
EST)
17.40 -18.00 Stuart G. Croll (North Dakota State University, Fargo, USA)
(7.40 - 8.00 Defects formed during crosslinking in polymer coatings

PST)
08.12.2021

Opraniuna ximis / Organic Chemistry
TosnoByrwounii — a.x.H. Bparnuak M.M. / Chair Mykhailo Bratychak

10.00-10.20 Yu.G.Shermolovich (Institute of Organic Chemistry NAS of Ukraine, Kyiv,
Ukraine) S.A.Siry,V.M.Ogurok, Ya.S.Borodkin
1,1-Dihydripolyfluoroalkylsulfenyl,- sulfinyl- and sulfonyl chlorides.New types
of fluorocontaining sulfur acid chlorides

10.20-10.40 Pokhodylo N.T. (lvan Franko National University of Lviv, Lviv, Ukraine)
Tupychak M. A., Finiuk N.S., Obushak M.D.

New condensed 1,2,3-triazoles and prospects of their use in the discovery of
antitumor and antimicrobial agents

10.40-11.00 Ivanna Subtelna (Danylo Halytsky Lviv National Medical University, Lviv,
Ukraine) Anna Kryshchyshyn, Robert Kralovics, Roman Lesyk

New promising anticancer studies of 5-ene-2-arylaminothiazol-4(5h)-ones
11.00-11.20 Orest Hevus (Lviv Polytechnic National University, Lviv, Ukraine)

Vira Lubenets

New sulfur-containing sugars derivatives: synthesis and properties

Bupo6HnuTBO XapuoBHX NPOAYKTIiB Ta Xap4oBa ximisi / Food production and
food chemistry
TIonoBywumnii — k.x.H. [lanyenko FO.B. / Chair Yurii Panchenko

11.40-12.00 Hokornie O.C. (TepHoninbcokuil HAYIOHATLHUL MEXHIYHUL YHIGEPCUMEMm
imeni leana Iymos, Teprnonine, Yrpaina) Buxosaneis b.O., [Tokotuio O.0.,
Konuxanin O.A.

Hogi mapameTpu SKOCTi BOJM 1 iX 3HAYCHHS JUIsl OPraHi3My

12.00-12.20 Oramnauk O.C. (Tepuoninbcokuil HAYIOHATbHUL MEXHIYHULL YHIGEpCUmMem
imeni lsana Ilynos, Tepuonins, Yrpaina) Iokotuio O. C.

TexHonoris  BUPOOHMIITBA  MaNSHHUII  YKpPAiHCBKOI 3 J0JaBaHHAM
HETPaIUIIHHUX 0TIl
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12.20-12.40

Ximisi Ta TeXHOJIOTisI Xap4oBHX /100aBOK i KocMeTHuHMX 3ac06iB / Chemistry

IonoBywunii — k.x.H. [Tanuenko FO.B. / Chair Yurii Panchenko

MinaeBa L.B. (Incmumym 6ioopeaniunoi ximii ma nagpmoximii im. BIL Kyxaps
HAH Vpainu, Kuis, Ykpaina) Uurankosa B.A., Ilineo C.I'., Kmouko C.B.,
Bbposapeus B.C.

Po3poOka HOBUX eeKTUBHHX PEryIaTOpiB pocTy pociuH coi (glycinemax) na
OCHOBI CHHTETUYHHX MOXITHUX MIPUMIIUHY

and technology of food additives and cosmetics

13.00-13.20

Uurupuneub O.E. (Hayionanvnuii mexuiunuii  ynisepcumem  Ykpainu
«Kuiscokuti nonimexuivnuti  incmumym imeni leopa Cikopcvkoeo», Kuis,
Ykpaina) Coxonbebkuii I'.B., Xpokano JLA.

Oco0iMBOCTI OCBITHBOTO TMPOIECY MIATOTOBKM TPOdecioHa B 3 XIMIYHHX
TEXHOJIOTIi KOCMETHYHHUX MPOJIYKTIB Ta XapYOBHX JI00ABOK

13.20-13.40

Coxoabcebkuii I'.B. (Hayionanvnuti  mexuiunuii  ynisepcumem  Yxpainu
«Kuiscokuti nonimexuivnuti  incmumym imeni leops Cikopcokoeoy, Kuis,
Vxpaina) Yurupurens O.E., Natok H.B., Kosinuyk 1.B., Mensauk A.B.
Jiokcun Tutany: (OTOTOKCUYHICTD Ta LUISIXU 11 MOJOJIaHHS JUI KOCMETHUYHUX
3aCTOCYBaHb

13.40-14.00

Vadym Kovalenko (Ukrainian State University of Chemical Technology,
Dnipro, Ukraine) Valerii Kotok, Anastasiia Borysenko, Olexandra Zima
Application of unique properties of layered double hydroxides in the different
areas

14.00-14.20

Bacuaenko K.B. ([BH3 «Vxpaincokuili OepiicasHuil XiMiKO-mMexHON02i4HUlL
yHieepcumemy, /ninpo, Yxpaina) Hikonenko M.B.
Onepyxanss pochaTHUX XapuoBHX J0OABOK




CrenpoBi gonosizi / Poster presentations

Opraniuna ximisa / Organic Chemistry

1. | V. _Chornous (Bukovinian State Medical University, Chernivtsi, Ukraine) A. Grozav,
M. Vovk, Yu. Dmytriv, A. Rudnichenko, N. Kasian, L. Lisetski and I. Gvozdovskyy
Synthesis and characterization chiral dopant based on azo-fragment and menthol

2. | B.B. Anan’eBa (Hayionanonuii mexuiunuii ynisepcumem «Xapkiscoxkuil Ilonimexnivnuil
Incmumymy, Xapkie, Vkpaina) O.M. Mixegpkina, 1.I Memsuuk, O.B. LluraHkos,
B.A. Yebanos
B-XnopBiHUIAIBAETIIN Y 6AraTOKOMIIOHEHTHIN peakiii yri

3. | Anapiiiuyk ¥0.M. (Yepriseyvruii nayionanvruil ynisepcumem imeni Opis @edvkosuua,
m. Yepnisyi, Ykpaina) JIssunens O.C.

BuBuenHs1 MexaHI3My aHTHOKCHIAHTHOI /i1 KOMIUIEKCIB KyNpymy 3 TioceMikapOa3oHaMH
apOMaTHUYHUX AJIBJICTI/IB

4. | Burpukym_ H. M. (Hayionanvnuii ynieepcumem «JIvsiécoka nonimexuixay», Jlveis,
Vpaina) Kono6uu C. B., Tomtoxun L I, Sraummn W. 1.

Jlumepu3airis o-aakiTakposieiHiB 3a peakiriero Jlinbca-Anbaepa

5. | Copak_ IO.l. (/Ivsiécokuii nayionanvHuil yuisepcumem imeni leana @panxa, Jlvsis,
VYkpaina) bainnep O. O., Jlectok O. 1., JIutBun P. 3., O6ymaxk M. 1.

[TpoTumikpoOHa i MPOTUTPHOKOBA AKTUBHICTH aMiJliB S-apui-2-QypaHKapOOHOBHUX KHCIIOT

6. | Kiuypa JI. Bb. (Hayionanenuii ynieepcumem «JIvsiscoka nonimexuikay, Jlvsis, Ykpaina)
Cy6Ttenbauii P. O.

CuHTE3 MOHOECTEPIB Ha OCHOBI CUBYIITHOT OJIi1

7. | Kiuypa JI. Bb. (Hayionanvnuii ynisepcumem «JIvsiecoka nonimexuikay, Jlvsis, Yrpaina)
OCHOBHI 3aca/ii CHHTE3Yy €CTepiB Ha OCHOBI aHT1IPUIIB TUKAPOOHOBUX KHCIIOT

8. | Koctiwok P.P. (Hayionanvnuii ynieepcumem «JIvgiécoka nonimexuixkay, Jlvsis, Yxpaina)
Hiopisauit B. M., I'opak IO. 1., O6ymax M. Jl., Cobeuxo I. b.

TepmonuHamiuHi  BiacTUBOCTI  S-(HiTpodeHn)-pypaH-2-KapOOHOBUX ~ KHCIOT Y
KOHJICHCOBAHOMY CTaH1

9. | Jdyk’ssvoB__0.0. (lncmumym opeaniunoi ximii HAH  Vxpainu, Kuis, Ykpaina)
Tkauyk B.M., Cykau B.A., Bopk M.B.

OpranooToKaTaJITHIHUN  METOJ  CHHTE3y 4-aMiHOMEeTHI-6-(TpudTopomeTni)-2,3-
qurinponipuMianH-2(1H)-0HIB

10. | CeBepin_0.0. (lncmumym 6ioopeaniunoi ximii ma nagpmoximii im. B.II. Kyxaps HAH
VYxpainu) Iinso C.I'., bpoBapens B.C.

Cunres HOBUX 4-11iaH0-1,3-0Kca30I11B

11. | Oabra Ckpuncbka (Yepuiseyvruii nayionanvnuil ynisepcumem imeni FOpis @eovrosuua,
Yepnisyi, Vxpaina) Xpuctuna Jlemmmak, Ilerpo Srommuens, Opiit ['opak, Mukona
OO6ymax
CuHTe3 MOXIJHUX 13aTUHY 3 T1a30JbHUM 1 apuiIQypaHOBUM (PparMeHTaAMH

12. | @inimonuyk CJ.  (Ilncmumym  opeaniunoi  ximii HAH Vkpainu, Kuis, Vkpaina)
Hazapenko K.I'., Koctrok. O.M.

Meton cunTe3y 3-(aMmiHoMeTH)-130Tia30iauH-1,1- 1iokcuaiB

13. | IleBuenko JI.C. (Hayionanvnui yuisepcumem «JIvgiscoka noaimexuikay, Jlvgis,
Vkpaina) CoGeuko 1. b., ['opaxk IO. 1., O6ymak M. /1., 1i6piBuuii B. M.

TepmoauHaMiuHi  mapamMeTpd  po3uumHeHHs  S5-(2-Hirpo-4-metundenin)-  pypan-2-
KapOaJbJeTily y OpraHiYHUX PO3UMHHUKAX
14. | ABneenko A.Il. ([onbacvka oepowcasna mawunodyoiena akademis, Kpamamopcok,

Ykpaina) Konosanosa C.0O., [lonuak B.A., [Tanuenxo FO.B.
IToxinHi iHA0TY Ha OCHOBI n-3aminieHnx 1,4-XiHOHIMIHIB




15. | Orest _Hevus (Lviv Polytechnic National University, Ukraine) Kateryna Kuznetsova,
Roman Fleychuk, Vira Lubenets
Synthesis of new saccharide-containing thiosulfosters which have antimicrobial action

16. | Ky3nenoBa K.I, (Hayionanenuii ynieepcumem «JIvsiscoka nonimexuixay, JIvsis, Yxpaina)
@neiiuyk P.1., 'eBycs O.1
CuHTe3 NMepOKCHIIB HAa OCHOBI JIM3aMimeHux 1,3-T0KCoaHiB

17. | @aeituyk P.1. (Hayionanvuuii ynieepcumem «Jlvsiecoka nonimexuixkay, Jlveie, Yrpaina)
I'eByce O.1.
HoBi MoHOMEpH Ha OCHOBI N-3aMIMEHUX TUKIIYHIX aMiHOTIEPOKCHU/IIB
Ximist BUcokoMoJiekyasspaux cnoiyk / Chemistry of macromolecular

compounds

18. | Koshova E.R. (Taras Shevchenko National University of Kyiv, Kyiv, Ukraine)
Ovdenko V. M.
Synthesis and spectroscopic investigations of styrylpyridines for optoelectronic
applications

19. | Beii L.M. (Ilncmumym ximii eucoxomonexynapuux cnoayk HAH Vxpainu, Kuis, Yxpaina)
bynziaceka B.JI., Cricenko O.B., Toncros O.J1.
[lomiMepHi rigporeni, HANOBHEHI MNOABIMHMMM IIAapyBaTUMH TiApOKCHIAMH Ta iX
3aCTOCYBaHHS JUIsl BIJIy4eHHS] OapBHUKIB HOHHOT MPUPOIHN

20. | Grigoryeva O.P. (Institute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv,
Ukraine) Fainleib A.M., Starostenko O.M., Shulzhenko D.M., Gavrylyuk N.A.,
Zolotarenko An.D., Schur D.V., Grande D.
Thermostable cyanate ester resin / hexagonal boron nitride nanocomposites

21. | Grigoryeva O.P. (Institute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv,
Ukraine) Fainleib A.M., Starostenko O.M., Shulzhenko D.M., Gavrylyuk N.A.,
Zolotarenko An.D., Schur D.V., Grande D.
Effect of hexagonal boron nitride nanoparticles on the morphology of thermostable
nanocomposites based on cyanate ester resin

22. | Horokhov 1. V. (Kherson National Technical University, Kherson, Ukraine) Asaulyuk
T.S., Lavrik V. M.
Study of the structural parameters of polymer nanocomposites filled with titanium dioxide

23. | Izhyk O.B. (Lviv Polytechnic National University, Lviv, Ukraine) Balaban O.V.,
Mitina N.Ye.,Volianiuk K.A., Harhay Kh.I., Grygorchak I.1., Zaichenko O.S.
Study of the resistance of polyelectrolyte brushes formed on ceramics via surface-initiated
polymerization

24. | Kirianchuk V. (Lviv Polytechnic National University, Ukraine) Bon I., Domnich B.,
Nichols J., Demchuk Z., Pourhashem G., Voronov A.
Renewable adhesives from plant oil-based monomers for multisubstrate applications

25. | Kozak N. V. (Institute of Macromolecular Chemistry NAS of Ukraine, Kyiv, Ukraine)
Nesin S.D., Minenko M.M.
Carbohydrate polyelectrolyte based ion conducting polymer films

26. | Samoilenko T.F. (Institute of macromolecular chemistry of the NAS of Ukraine, Kyiv,
Ukraine) Yashchenko L. M., Yarova N. V., Brovko O. O.
Atmospheric stability of hemp wood core reinforced. Epoxyurethane polymer composites

27. | O.M. llleBuyk (Hayionanohuii ynisepcumem “Jlvgiscoka nonimexuixa”, Jlvsie, Ykpaina)
H.M. bykaptuk, M.P. Ho6ir, B.C. Tokapes
Oco6muBocTi  (OpMYyBaHHS CTPYKTYpOBaHMX IUTIBOK OIOCYMICHHMX THOJIMEpiB Ta
HaHOKOMITO3HTIB Ha X OCHOBI

28. | Starostenko O.M. (Institute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv,

Ukraine) Fainleib A.M., Grigoryeva O.P., Shulzhenko D.M., Gavrylyuk N.A., Zolotarenko
OIl.D., Schur D.V., Grande D.




Structure-properties relationships for nanocomposites of cyanate ester resin filled with
fullerite C 60

29. | Starostenko O.M. (Institute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv,
Ukraine) Grigoryeva O.P., Shulzhenko D.M., Fainleib A.M., Grande D.
Curing reaction of cyanate ester resin with benzoxazine

30. | Cyoreapnnii P.O. (Hayionanvnuii ynieepcumem «Jlvsiecoka nonimexuikay,  JIvsis,
Vrpaina) JlanuniB A A.
OpnepxaHHs BYTJICBOJHEMX CMOJ €MYJIbCIHHOIO OJIrOMepHU3aIli€l0 MOOIYHUX IMPOIYKTIB
HadTOTIEpEPOOKH

31. | Zhyhailo M.M. (Department of Physical Chemistry of Fossil Fuels L.M. Lytvynenko
Institute of Physico-organic Chemistry and Coal Chemistry NAS of Ukraine, Lviv, Ukraine)
Demchyna O.1., Yevchuk 1.Yu., Malynych Ya.S.
Sulfocontaining polymer membranes for Co (I1) and Ni(ll) removal

32. | Autonenko O.L. (Incmumym ximii eucoxomonexynsipuux cnonyk HAH Ykpainu, Kuis,
Ykpaina) Irnatosa T./l., badbkina H.B., Kocsnuyk JI.®.
OnTUYHO TPO30PUN YAAPOMIITHUNM KOMITO3UT Ha OCHOBI B3a€EMOMPOHUKHHUX MOJIMEPHUX
CITOK TOJIIMETUIIMETAKPUJIAT/TIOypeTaH

33. | Bapan_M.M. (lncmumym 6ioopeaniunoi ximii ma nagpmoximii im. B.I1. Kyxaps HAH
Yikpainu, Kuis, Vxpaina) Txauenxko T.B., Kamencekux J[.C., €Bmoxumenko B.O.,
KamkoBcekuii B.1.
[IpoToHOIPOBiTHI MEMOpaHH1 KaTaJli3aTOPHU B peaklisiX OJep>KaHHS CIHUPTIB Ta €TepiB

34. | Bapapagum FO.B. (Incmumym ximii eucoxomonexynsipnux cnoayk HAH Ykpainu, Kuis,
Ykpaina) Kobunicekuii C. M., Kobpina JI. B., Ps6os C. B.
Ocob6muBocTti  (oTomerpanaiiii METHUJIOPAH)KY B TPHUCYTHOCTI JIOKCHAY THTaHy Ta
IUKJIOJIEKCTPUHIB Y PI3HUX BOJHUX CEPEIOBHINAX

35. | O.M. Bbouaapyk (lncmumym ximii eucoxomonexyaspnux cnoayk HAH Vxpainu, Kuis,
Ykpaina) J1.B. Hocau, 1.I. I'epamenxo, JI.B. Kapabanora
BrumB TepmouHaMike B3a€MO/Iii KOMITIOHEHTIB Ha BUBUIbHEHHS! BAC 3 HAaHOKOMITO3HTIB
Ha OCHOBI moJiiypeTan/ Momi(2-TiApOKCHETHIMETAKPHIIAT)HOT TMOJIMEPHOT MaTpuIill Ta
MO I (HIKOBaHUX HAHOOKCH/IIB

36. | Bymsincbka B.JI. (Incmumym ximii sucoxomonexynapuux cnonyk HAH Ykpainu, Kuis,
Ykpaina) beit .M., Cnicenko O.B., Toncros O.JI.
Brume HeopranigyHOi ckiazoBoi Ha (i3WKO-XiMiuHI, cOpOIiiHI, Ta (I3UKO-MEeXaHIYH1
BJIACTUBOCTI KOMITO3HUIIIHHUX MOJIMEPHUX CUCTEM, IO MICTITh TIOKCH] KPEMHIIO

37. | Bymsincbka B.JL. (Incmumym ximii sucoxomonexynapuux cnonyk HAH Ykpainu, Kuis,
Vkpaina) beii 1. M., Crnicenxo O. B., Toncros O. JI.
CTpykTypHi Ta COpOIiifHI XapaKTEpUCTUKHU MOJIMEPOINOAIOHIX MOJBIHHUX IIapyBaTHUX
rigpoxcuzis Tuny (Me?*),AP*(OH);

38. | byaimescbka O.I. (Hayionanvnuii ynisepcumem «JIvgiecoka nonimexwnixay, JIvsis,
Vxpaina) Cacun J1.B., FOpuneus [.B.,
Karionni nonicaxapuu sk GpaoxyassHTH

39. | Bicaory3zoBa T.B. ( Incmumym ximii éucoxomonexyaspuux cnonyk HAH Vkpainu, Kuis,
Vkpaina) PoxHnoBa P.A.
bionerpagabenbHi MiHOMOMIYPETAaHOBI KOMITO3UIIIHHI MaTepiaiy 3 anbOyIHI0OM

40. | Boasiuwok K.A. (Hayionanenuii ynisepcumem «JIvgiscoka nonimexuixay, Jlvsie, Ykpaina)
Mirtina H.€., T'aprait X.1., Honunceka JI.B., Hapamkesuy 3.41., 'eBycn O.1., 3aiuenko O.C.
OTpuMaHHS HOBUX BOJOPO3UYMHHUX MOBEPXHEBO-AaKTUBHUX MOJIMEPIB 3 HYHKITIOHATEHOIO
€MOKCUIHOI0 200 (ochaTHOIO TPYIIOI0

41. | I'punuyk KO.M. (Hayionanvuuil ynisepcumem «J/lvsiscvra nonimexwixay, Jlveis, Yrpaina)

I'yabka B.M., [lemuyxk 1O.4., Cizyn 10.B., bpatnuak M.M.
Mo mdikyBaHHS MaJIeiHI30BaHOTO OITYMY MOJIIETHIICHTTKOJISIMU




42. | Lynbka B.M. (Hayionanvnuii ynisepcumem «Jlvsiscoka nonimexuixay, Jlvsis, Yxpaina)
[Mpucsxuwmii F0.B., Jemuyk 0., I'punuyk FO.M., Cigyn 10.B., Bpatnuak M.M.
Ximiune Mo uGiKyBaHHS HAQTOBUX 3aIMIIKIB ()OPMAIBACT1IOM

43. | JanmaiB A.A. (Hayionanonuii ynisepcumem “Jlvsiscorxa nonimexunixa”, Jlveis, Ykpaina)
H3iasik b.O.
Omniromepu3saris ¢paxitii C 5

44. | Distanov_V. (National Technical University “Kharkiv Polytechnic Institute”, Ukraine,
Kharkiv) Kadochkina V., ZaliskaT.,Lutsenko K., Shkolnykova T.
Daylight fluorescent pigments on an acrylic basis for drawing on water

45. | Binuenko O.B. (lncmumym ximii eucoxomonexyisipnux cnoayk HAH Ykpainu, Kuis,
Ykpaina) Tonctos O. JI., MaTtromos B. d).|
@oTOXIMIYHI BJIACTUBOCTI IIApyBaTUX KOMIIO3UTIB HAa OCHOBI CKJIOBOJIOKHA Ta
HaHoKpucTaniyHoro TiO2

46. | J.B. Koopina (/ncmumym ximii eucoxomonexynapuux cnonyk HAH Yxpainu, Kuis,
Ykpaina) T'.E. T'nieBa, C.B. P60, C.II. Poranbcbkuit
JlocnijpkeHHsT Tpolecy KOMILIEKCOYTBOPEHHS B cucTeMi cynb(oOyTHiIoBUll erep-f-
[UKJIOJIEKCTPUH — I0HHA pIIMHA

47. | Koryr AM. (Hayionanonuii ynieepcumem «Jlvgiscoka nonimexwixay, Jlvsis, Vkpaina)
I'eBycs 1.O., Boponos C.A., Boponos A.C.
AmbidinpHI nosiMepu It comtobuTizalii KypKyMiHy — XapuoBoi 106aBku E100

48. | Mumak_B.JL., (Ilncmumym ximii eucoxomonexynapuux cnoayk HAH Vkpainu, Kuis,
Ykpaina) Cemunor B.B., Myxes B.B.
['yMoHamoBHEHI KOMIO3UTH B NPUCYTHOCTI KOMIIATHOUII3aTOPIB Ha OCHOBI POCIMHHHX
OJTIH Ta Kay4IyKiB

49. | Mumak_B.JL. (Ilncmumym  ximii eucoxkomonexyuapuux cnoayk HAH Vkpainu, Kuis,
Ykpaina) Myxe B.B., Ceminor B.B.
CuHTe3 Ta  JOCHKEHHS  (I3UKO-XIMIYHMX  3aKOHOMIpHOCTEW  (opmyBaHHS
HaHOCTPYKTYPOBAHHUX TOKCHUIIOJNIIYPETaHIB

50. | Orap I'.O. (Hayionanonuii ynieepcumem «Jlvsiscoka nonimexuixay», Jlvsie, Ykpaina)
Tokapea M. O., Tokapes B. C.
JlocmiukeHHsT ~ CHMHTE3y Ta  BJIACTMBOCTEH  MakpoQOTOIHIIaTOpPIB HAa  OCHOBI
METUJIMETAKpUIIAT-KO-MaleTHOBUN aHTIpU] 3 IpUIICINIEHUMHU (parMeHTaMHu OeH301HY Ta
2-3Bonponiiokcu-1,2-mudenin-1-nmponaHon-3-oay

51. | Hoasik_O.€. (Hayionanvnuii ynieepcumem «JIvgiécoka nonimexwixay, Jlvsis, Ykpaina)
I'yapka B.M., OnexkciB 10.0., bpatnyak M.M.
BukopuctanHs MOHOINEPOKCUAHOI ToXimHOi emokcuaHoi cmonu EJ[-24 B mpomeci
Mo (iKyBaHHS HAPTOBOro OGITYyMy CTUPEHOM

52. | Opumymiko C.O. (Incmumym ximii eucoxomonexynapuux cnoayk HAH Yxpainu, Kuis,
Ykpaina) Koznosa I'.A., I'naaups L.I., Poxxnosa P.A., 'anatenko H.A.
CuHTe3 Ta JOCHIKEHHS HOBHX TIOJIypeTaHCEYOBHH, $IKI MICTSITh fK IOJOBXKYyBau
MakpoJaniora 3-(2-[2-(3-aMiHOIPOIIOKCH )€ TOKCH |€TOKCH )IIpoIaH-1-aMin

53. | Slisenko O.V. (Institute of Macromolecular Chemistry of the NASU, Kyiv, Ukraine)
Bei I.M., Budzinska V.L.
Synthesis and swelling behaviour of dual network composites based on acrylic acid and 2-
aminoethyl-3-aminopropyltrimetoxysilane

54. | Bycbko H.A. (lncmumym ximii eucoxomonexynapuux cnonyk HAH Vkpainu, Kuis,
Vikpaina) Tpumenko B.K., Koueroa S.B., T'ymenxo H.B., Bbapanmosa A.B.,
Ocramok C.M.
Cunte3 pinkux (QYyHKIIOHATI30BaHUX KaydyKiB 3 BHKOPHCTAHHSAM Aa30iHIIAaTOpiB B
MPUCYTHOCTI alleTalbJeTi Ty

55. | Kpacincekuii B.B. (Hayionanvuuii ynisepcumem «JIvsiscoka nonimexuixay, JIvsis,
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Ykpaina) Ianyx O.0.
JlocmipKeHHsT  IHTepKaJsii MOHTMOPWIOHITY MOJNIBIHUIIIPOTIZOHOM Ta OJEpXKaHHS
TEPMOIUIACTUYHUX HAHOKOMIIO3HTIB

56. | Autonina bapauunoBa (/ncmumym ximii eucoxomonexynapuux cnoayk HAH Ykpainu,
Kuis, Vxpaina) Bomogumup I'pumenko, Ilerpo [laBuckuba, Haranis Bycbko, Haramis
I'ynzenko, 3os @anpyenko, Ceitnana OcTamok
Bbrokkormorivepr Ha OCHOBI peakIiiHO3JATHUX OJIIOJIEHIB, CTIOKCHIHUX OJIrOMEpIB Ta
MO (IKOBAHUX OJIiK

57. | Cymzenko H.B. (lncmumym ximii eucoxomonexyusipuux cnoayk HAH Yxpainu, Kuis,
Ykpaina) byceko H.A., ®anbuenko 3.B., CamoitmoxeBuu B.O., bapanmosa A.B.,
I'pumenko B.K.

INgpokcunosniypetaHu Ha OCHOBI LUKIOKapOOHATIB TUTIIIUAWIOBUX €TEpiB CIMPTIB
OTpUMaHHUX 0€31301[laHaTHUM METO0M

58. | ToacroB O.J. (Incmumym ximii eucoxomonexyispuux cnonyk HAH Vipainu, Kuis,
Vipaina) Matromos B. @)

OpepxaHHSI ~ MIKpDOT€TEPOr€HHUX  aKpWJIaTHUX  (OTONOJIMEPHHUX  KOMIO3MIIH 3
MTOKPAaIEHUMHU eKCIUTyaTaI[lIiHUMHU BJIACTUBOCTSIMU

59. | Tperiniuenko B. A. (Hayionanvnuii ynieepcumem Kueso-Mozunsncoka axademis, Kuis,
Vikpaina) I'aronkina 3. O., Ko3zak H. B., Kopsriu B. O.

Bonopo3unnHi 6:;10K0BaHI MOHO- 1 Ai1301MiaHaTH 7151 MOAudIKaIlii Olomosicaxapu/iiB

60. | lanraaiii T.A. (Incmumym ximii eucoxomonexyuispuux cnoayk HAH Yxpainu, Kuis,
VYkpaina) Kozak H.B.

BrmnuB  ¢izuyHOro crapiHHS Ha JUHAMIYHI  XapaKTEPUCTUKU Ta MPOHUKHICTh
MOJIIIMIZOBMICHUX HAHOKOMIIO3UTIB

61. | llInmoopebka S. (Hayionanvnuii  yuisepcumem «JIvgiécoka nonimexwixa», JIvbsis,
Vkpaina) Crenumus HO.

TemmnepaTypo-uyTiuBi TPHUIIEIUVICH] KOMOJIMEPHI UITKA 3 PEryJbOBaHOI HIDKHBOIO
KPUTUYHOIO TEMITEPATypOIO PO3IIapyBaHHA Y Mexkax (Di310JI0TTHHOTO Aiara3oHy

62. | Apoa H.B (Ilncmumym ximii éucokomonexynapuux cnonyk HAH YVrpainu, Kuis, YVkpaina)
Smenko JI.M., Camoiinenko T.®D., bposko O.O.

Kinetnuni 0co6MMBOCTI TBEpIHEHHS MOJIM(DIKOBAHUX ETIOKCHYPETaHIB

63. | Amenko JL.M. (lncmumym ximii eucoxomonexynsipnux cnonyk HAH Ykpainu, Kuis,
Ykpaina) Slpoa H. B,Camoiinenko T.®., bposko O.O.

Brume  ximiyHoi Moaudikaimii nOpupogHOTO HAMOBHIOBaYa Ha  (Pi3BMKO-MEXaHIuH1
BJIACTHBOCTI G10KOMITO3UTIB Ha H1Or0 OCHOBI

64. | Kalin D. (Lviv Polytechnic National University, Ukraine) Chobit M., Tokarev V.
Obtaining complex hydrogels based onaquazol

65. | Lishchynskyi O. (Lviv Polytechnic National University, Ukraine) StetsyshynY.
Biocompatible polymer nanocoatings with embedded inorganic nanoparticles for thermo-
switchable biological activities

66. | Kostruba A. (Stepan Gzhytskyi National University of Veterinary Medicine and

Biotechnologies, Lviv,Ukraine) Stetsyshyn Yu., Savaryn V.
New possibilities of the ellipsometry at the study of ultrathin polymer and brush
nanocoatings

BupodHHIITBO XapuoBHX MPOAYKTIB Ta xap4oBa ximisi / Food production and

food chemistry

67.

Myciii P.J. (Biooinenns gizuxo-ximii 2oprouux xonanun Incmumymy @izuko-opeaniynoi
ximii' i gyeneximii im. JILM. Jlumeunenka HAH Ykpainu, Jlveis, Ykpaina) Cupotiok C.B.,
Kopob6ka C. B., Koryr M.B.

CoHsIUHI CyIIapKH YIS €KOJIOTIYHO YMCTOI CYIIKHA MPOIYKTIB XapuyBaHHs
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68. | XKepedeubknii_P. P. (Hayionanvnuii ynieepcumem “Jlvsiscoka nonimexuika”, JIvsis,
Ykpaina) I'punsk A.B., Opo6uyk O.M.
Y 10CKOHAJICHHSI TEXHOJIOT11 HACTOSTHOK

69. | JJaoyn B.I1., Biuko O.l., Komuak H.I'. (Tepnoninbcvkuii nayionanvhuii mexwivHui
yuieepcumem imeni I.Ilynios, kageopa xapuosoi biomexnonoeii i ximii, Yxpaina)
Burotosnenns x;1i000yI09HIX BUPOOIB 3 TUKOIO MOPKBOIO

70. | JJanoBmii_P. B. (Tepnoninocokuii nayionanvnuii mexuiunuil ynieepcumem im. 1. Ilymos,
Tepnonins, Yrpaina)Biako O. 1., Hazapko 1. C.
[lepcneKTHBHICTh 3aCTOCYBaHHS HACIHHS JIbOHY Ta MPOAYKTIB HOro mepepoOku y
TEXHOJIOT11 XJ11000yI0YHIX BUPOOIB

71. | DoBcrsina JI.C. (Xepconcokuii nayionanvruii mexuiunuil yHisepcumem, Xepcow, Ykpaina)
Panyk M.€., Capibexona JI.T".
Opep:xaHHsI Ta OI[IHKA SIKOCT1 Ta O€3MEYHOCTI 3TYIIEHOT0 MOJIOKA 3 IIYKpO3aMIHHUKaMHU

72. | Houancbka LS. (Hayionanvnuil ynisepcumem «Jlvsiscvrka nonimexuixay, Jlveis, Yrpaina)
XnioumusH 0. 4.
JlocnikeHHsl KylIbTUBYBaHHS ApDKIKIB Saccharomyces cerevisiae B pI3HUX cepeloBUIIaX

73. | Cmoasik LII. (Teproninvcvkuti nayionanvhut mexuiunuil ynieepcumem im. 1. Ilymos,
Tepnonins, Yxpaina) Ioxotmio O. C., Kyxtun M. Jl.
JlocnipkeHHs NIIEHUYHO-JUISIHOTO XJ110a 3 pI3HUM BMICTOM JUISTHOTO OOpOIHa

74. | CokosoBebka 1.0. (Hayionanvnuti yuisepcumem “Jlvsiscoka nonimexuixa’, Jlvsis,
Vkpaina) Kepebeupkuii P. P. Opobuyk O.M., 13115k b.O.
30poKyBaHHS KBACHOTO CyCJIa TEPMOTOJIEPAHTHUMHU IITAMaMHU MIKPOOPraHi3MiB

75. | Crenenko H.O. (Hayionanvnutl ynieepcumem xapuosux mexuonozii, m. Kuis, Yxpaina)
bapBHMK 13 COKy Oy3MHH 4YOpHOI SK JDKepeslo (YHKIIOHATBHUX IHTPETIEHTIB IS
BUPOOHUIITBA MTPOIYKITii 03I0POBUOTO NMPU3HAYCHHS

76. | Jonuak B.A. (Hayionanvnuii ynisepcumem «Jlvsiscoka nonimexwixay, Jlvsis, Ykpaina)
ITaruenxo FO.B., ABgeenko A.Il., Konosamora C.O.
Oco06IMBOCTI TEXHOJIOT1T BAPOOHHUIITBA CHUY>KHOTO (PEpMEHTY

77. | Hobit_M.P. (Hayionanvnuii ynieepcumem «JIvsiécoka nonimexuixay, Jlbeis, Ykpaina)
Verrokanina A.1O., ITanuenko FHO.B., Bacunnes B.I1.
Crnpeny, 5Kk OCHOBA HOBUX (DYHKITIOHAIBHUX MTPOTYKTIB

78. | Ycemioxanina _AYQ. (Hayionanvnuii ynisepcumem «Jlvgiscoka nonimexmixay», Jlvsis,
Ykpaina) Yoo6itr M.P., Ilanuenko FO.B., Bacunses B.I1.
MoaundikyBaHHs MiHEpAJIbHUX HAIOBHIOBAYIB BIATOHAMH JKUPHUX KHCJIOT XapuyoOBHUX
BUPOOHUIITB

79. | KOcina I'.JI. ([Jonbacvka oepoicasna mawunobyoiena axademis, Kpamamopcok, Ykpaina)
Yekoit K.B., Jlertsapsosa /I.E.
OnTumizailis napaMeTpiB BUSHaAUYEHHS BMICTY KOeiHy crieKTpo(OoTOMETPUYHIUM METOJO0M

80. | Ipuna Scincbka (HauionansHui yHIBEpCUTET XapyoBHUX TexHoJIOTiH, KuiB, Ykpaina)

By xmopuay Hatpilo Ha CHHTE3 CHOJYK AHTHOKCHJIAHTHOI Mii MpH HpOpPOIIyBaHHI
TPEYKU

Ximisi Ta TeXHOJIOTisI Xap4oBHX 100aBOK i kocMeTHaHHNX 3ac06iB / Chemistry

and technology of food additives and cosmetics

81.

Dubenko A.V. (Ukrainian State University of Chemical Technology, Ukraine, Dnipro)
Nikolenko M.V., Aksiutina K.I.
Synthesis of food additive sodium aluminum phosphate (E541)

82.

Sorokina A.S. (Ukrainian State University of Chemical Technology, Dnipro, Ukraine)
Vashkevich O.Y.
Modern lipstick recipe

83.

I'pocy O.K. (/[BH3 « Vrpaincokuil 0epaicagruil XiMIKO-mexHON02IYHULL YHIsepcumemy,
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Ininpo, Ykpaina) Bacunenko K.B., Hikonenko M.B.
Opnepxxanss oprodocdaTiB aMOHII0 Ha OCHOBI JJOOUHIIEHHOT (hOCHOPHOT KHCIOTH

84. | Permyakova N.M. (Institute of Macromolecular Chemistry, National Academy of Sciences
of Ukraine, Kyiv, Ukraine) Zheltonozhskaya T.B., Klepko V.V., Karpovsky V.l., Postoy
R.V., Maksin V.V., Klymchuk D.O.

Effective biologically active additives based on compositions of a-tocopheryl acetate with
micellar nanocarriers

85. | ABaeenko A.Il. (/Jonbacvka Oepoicasna mawunobyoisna axademis, Kpamamopcok,
Ykpaina) baknanos O.M., Menadona FO.B., Canranosa I'.O., bakinanosa JI.B.

Konoinnuii po3unn 6iomacu Boopocti «Dunaliella salinay

86. | BakaanoB _O.M. (Vkpainucvka inoicenepno-nedazociuna axademisn, Xapkis, Ykpaina)
Asnieenko A.Il., Mapuenko [.JI., baknanosa JI.B.

Croci0 oTpuMaHHS KapOTHHY KPUCTAJIIYHOTO 3 BOJOPOCTI, IO BETETYE Yy COJITHHUX
po3cosax — BiAX0axX BUPOOHUIITBA OaCEHHOBOT KyXOHHO1 COJIi

87. | BaknanoB_O.M. (Vkpainucvka inoicenepno-nedazociuna axademisn, Xapkis, Ykpaina)
Agneenxo A.Il., Xomvosoii FO.I1., bakimanosa JI.B.

CrienianbHa KyXOHHA CUIb 31 3HUKEHUM BMICTOM XJIOPUAY HATPIIO JUISl CXYJIHEHHS

88. | bopucenko A.1O. (IBH3  «Vkpaincekuii  Oeporcasnuil  XiMIKO-MEXHONO2IYHULL
yuieepcumemy, [Ininpo, VYkpaina) leBuyk €.0., Tumodeera C.I., Kosanenko B.JI.,
Kotox B.A.

Otpumanns Zn-Al no1BiHO-IIAPOBUX TIPOKCU/IIB IHTEPKATLOBAHUX TIOXJIOPUTOM
HaTPII0, K CYXMX aHTHCENTUYHUX 3ac001B

89. | Boansincbka O.B.  ([BH3  «Vkpaincokuii  Oeporcasnuii  XIMIKO-MEXHOIO2IYHULL
yHieepcumemy, /{ninpo, Yxpaina) Muponsk M.O., JIa6sk O.B.

[ToTeHmioMeTpryHEe BUBHAYEHHSI IOBEPHEBO-aKTUBHUX PEYOBHH B KOCMETHYHINA MPOIYKIIIT

90. | Dudnik E.V. (State Higher Educational Institution «Ukrainian State Chemical
Technological University», Dnipro, Ukraine) Manzyuk M.V., Avdenko T. M.
Development of balsam formulations for damaged hair

91. | 3aropoans JI.C. (Hayionanvnuil ynisepcumem «JIvsiscoka nonimexuixay, Jlosis, Yxpaina)
[Terpina P.O., Xom’sk C.B., Kuszera K.C.

JlocmiKeHHsT BMICTY €KCTPAKTHBHUX PEYOBHH Y KaTyCHIM 0i0Maci JTIKApChKUX POCIIUH

92. | 3nak _3.0. (Hayionanonuii ynieepcumem «JIvsiécoka nonimexuikay, m. Jlvsis, Yxpaina)
[Tupir M.A., XKyx T.B., 3ias O.1.

MoandikyBaHHHS TPUPOJTHOTO KIMHONTHIIOJNITY 10HAMU Ta HYJIb-BAJICHTHUM CPIOJIOM IS
HOro 3aCTOCYBaHHS B KOCMETOJIOT11

93. | Kupuuyk A. O. (Hayionanvnuil ynieepcumem «JIvgiécoka nonimexuikay, JIveis, Yrpaina)
Cragaunpka H. €., Jly6eneus B. 1.

JlaBanyma By3pkosucta (Lavandula angustifoia) ta posmapun mikapcekuii (Rosmarinus
officinalis) B ckimani kocMeTHYHIX 3aC00IB

94. | Kynuk O. M. (Xepconcokuil nayionanvruti mexuiunuil ynieepcumem, Xepcow, Ykpaina)
Capibekosa /1. I'., binses B. 1.

Po3pobnenHs ckiaay piIkoro TyaJeTHOT0 MUJa 3 M SIKOI0 MHUIOUOIO JTI€I0

95. | Vira Lubenets (Lviv Polytechnic National University, Lviv, Ukraine) Yurii Semenchuk,
Nataliya Stadnytska, Kateryna Kaplya, Natalija Monka, Natalina Makieieva, Teobald
Kupka
Areas of diudous nettle (urtica dioica) use in cosmetology

96. | Myrhorodska-Terentieva V.D. (Ukrainian State University of Chemical Technology,
Dnipro, Ukraine) Avdienko T.M., Nikolenko M.V.

Analysis of starch and its derivatives by chromatographic method
97. | Oerpina P.O. ( Hayionanvhui ynieepcumem «JIbgiecoka nonimexuixkay, Jlvsis, Yxpaina)

®enoposa O.B., I'aBpmiisak B.B.
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Po3pobnieHHst TexHONOTIl OAep)KaHHS KOCMETHYHOTO KpEMY 3 EKCTPakToM OioMacu
Calendula officinalis L.

98. | Oucapenko C.B. (Hayionanvnuii mexuiunuii  ynieepcumem YVkpainu «Kuigcokuil
noaimexuiynutl incmumym imeni leops Cikopcokoeoy, Kuis, Yxpaina) Kamincekuit O.M.,
Yurupuneus O.E., Yepnenko B.1O.

@DoTOKATATITUYHI BIACTUBOCTI KA TUTAHATY I0JI0 METHJIEHOBOTO CHHBOTO

99. | HomoBa_€.€. (/[BH3 «Vkpaincokuii Oepacasnuil XimMiKoO-MeXHOIO2IYHUL YHIGepcument,
/ninpo, Ykpaina) J1absk O.B., Muponsik M.O.

Po3poOka perientypu pinkoi Tymi st Bild 1J1s1 IIOJEHHOTO BUKOPHUCTAHHS

100/ llya S Punko (SHEI Ukrainian State University of Chemical Technology, Dnipro,
Ukraine) Catherine V Vasylenko, Nikolai V Nikolenko
Synthesis of magnesium phosphates for use in the food industry

101, Pe3BanneBa A.O. (IBH3  «Vkpaincekuii  OeporcasHuil  XIMIKO-MEXHOIO2IYHULL
yHieepcumemy, /[ninpo, Yxpaina) J1a6sx O. B.

KommniekcHi XxapuoBi 100aBKH 11 BUTOTOBJIEHHS! XJ1100MeKapChKOi MPOIYKIIiT

102.| Caneda JI. B. (Xepconcvkuii nayionanvruuii mexuiunuii ynieepcumem, Xepcown, Yxpaina)
Capibekona JI. T
JlocmimkeHHsT eKCTparyBaHHs XJI0poduTiB 1BOGa3HO0 CHCTEMOIO PO3UYNHHUKIB

103.| Cememko O.5. (Xepconcvkuii nayionanvruii mexuiunuil ynieepcumem, Xepcon, Yrpaina)
Kosups B.B., Bacunbuenko 1.C., Capibexosa JI.T".

Po3po06ka ckiiay KOCMETHYHOT eMYIIbCiT 13 3aCTOCYBAHHSIM KOMITO3HITIT CHITIKOHIB

104. Nataliya Stadnytska (Lviv Polytechnic National University, Lviv, Ukraine) Daria Babych,
Nadia Vischack, Natalina Makieieva, Teobald Kupka, Vira Lubenets
On some practical aspects of “green chemistry” — from eggshell waste to cosmetology

105. Cyoepasik C.A. (Hayionanvruil ynieepcumem «Jlvsiscoka nonimexuixay, Jlvsis, Yrpaina)
[Terpina P.O., ®enopora O.B., Kypka M.C., 'ony6oBceka f1.1
KocmeTnyHi rigporeneBi MacKy 3 €KCTpaKTaMU POCIIUH

106. Canpukina ___ €.0. ([JBH3 «Vkpaincokuii  Oepowcasnuti  XIMIKO-MEXHONO2IUHULL
yHieepcumemy, [uinpo, Yxpaina) Muponsik M.O., Bonasaceka O.B.
lamMnyHb-KOHIUITIOHED JIJ1sl TBAPUH

107.| Xapuenko JI.O. (JBH3 « Ykpaincokuil 0epoicasHuil XiMiKO-mMexHOL02IHHULL YHIgepcumemy,
Jninpo, Ykpaina) Asaieaxo T.M.
3B0JIOKYIOY1 KOMIIOHEHTH Y 3ac00ax M0 JOTJISAY 32 00IUYUsIM

108.| Xaionmun _¥0.5. (Hayionanvnuit  ynisepcumem «J/Ivgiécoka nonimexmikay», JIvsis,
Ykpaina) Tlouanceka 1.4., [Ipucraii P.P.

BuxopucTtanHs IyKpoBHX CHPOIIIB

109. Yurchenko O.M. (Lviv Polytechnic National University, Lviv, Ukraine, Lesya Ukrainka
Volyn National University, Lutsk, Ukraine) Korolchuk S.I., Kormosh Zh.O., Savchuk T.I.,
Mudrak O.A.

Regarding the optimization of the definition of food additive E220 in dried fruits
110 Yurchenko O.M. (Lviv Polytechnic National University, Lviv, Ukraine, Lesya Ukrainka

Volyn National University, Lutsk, Ukraine) Panchenko Yu.V., Korolchuk S.I.,
Kormosh zZh.O., Savchuk T.I.
The problem of using and determining food additives E250 and E249 in meat products
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CTAHICJIAB AHJAPIMOBUY BOPOHOB - JIIOJIMUHA, YYUTEJIb, YYUEHUI
Jlonuak B.A., Pinak JI.M.

Hanionansnuit yaisepcurer “JIbBiBchka nosirexuika”, JIbBiB, Ykpaina
vdonchak@i.ua

Woro Tocrnois HafilMB IyXOM CBOIM i TojapyBaB 6esniu TanauTiB. JliojmHa, sKa
rIIMOOKO 3Hajla 3MICT JKUTTS, BHOCHJIA y 1€ CBIT MOCWIIBHY JIETITY A00pa, IOBaXkayia BCIX i
KOXKHOTO. YUHUTEIb, SKHI AUTMBCS CBOIMH 3HAHHSMU IIEAPO, BITAHO, OC3KOPUCHO. YUCHHA, IO
MPUCBATUB KHUTTS XiMii, CTBOPEHHIO HOBHX CTEXOK JUIS BHpIIIEHHS mpoOieM Ta 30aratuB ii
cBoiMM cydacHuMHU inesmu. CraHicimaB AHpiiioBud BOpOHOB MOCTOWHO KUWB, BiITaHO
TpyauBcsi, OyB IMHUPHUM JIPYroM i MynpuM nopagaukoM. Komeram mo mpari, yqHs M, TOBapHIIam,
Ba)XKO TOBOPUTH 1po HhoT0 B MUHYIOMY Haci.

CranicnaB BopoHOB HapoJuBcs y BakKi BOEHHI POKH, HOTO CBITOIJIAN (POPMYBABCS Mif
CKJIaJIHUMU XKUTTEBUMU oOcTaBUHaMU. ToMy po3yM HaBUMBCS aHAJII3yBaTH 1 BUPILIYBaTH pi3HI
cuTyanii Ha po0oTi, B moOyTi, ocoducToMy KHUTTL. PO3yMIHHS JIIOJCHKOI CYTHOCTI, IJIMOOKI
(axoB1 3HaHHS JO3BOJWIM HOMY KEpyBaTH TpPYNOI0 HAyKOBUX IpAIIBHUKIB-IOCIITHUKIB Ha
kadenpi opraniuHoi ximii HarjionanpHoro yHiBepcuTeTy «JIbBIBChKA TMOJITEXHIKAa», MOTIM
MPAIOBaTH MPOPEKTOPOM 3 HAYKOBOI poOOTH YHIBEPCUTETY 1, HApEIITi, HA JIOBT1 POKU CTATH
OUYLTIBHUKOM, a TOuHile TaToMm, ik HOoro BCl Ha3UBaNIH, Kadeapu OpraHiuHOi XIMii.

[Ile y poxu cBO€i MOJOIOCTI, a ToYHIlIEe HampukiHii 60-x pokiB, CraniciaB BopoHoB
KepyBaB cekiliero Ximii mpu JIbBiBChKiM «CraHIrii 1oHuX TexHiKiB». [lo cyboTax Ta HEeaUIIX Tam
30upanucsl CTapIIOKIACHUKH, SIK1 XOTUIM OUTbllIe 3HATH MPO CKJIAIHY 1 LiKaBy Hayky XiMmiio. B
T'YPTKY TaHYBaJIH JOOPO3HWIMBICTh Ta MOMIIMBICTh BHCJIOBIIOBATH CBOI JYMKH, IIO CIPHUSIO
TBOpYIii aTMOcdepi.

3a3Buuail KEpIBHUK MOBOJIWB ceOe Tak, HIOM OyB OJHHMM i3 TYPKIBIIIB: BiH JOTIOMaraB
00JamToByBaTH po0OOYl MICIIs, «IiCTaBaB» XIMIYHUNA TOCYJ, PCAKTHUBH, CTABHB CHHTE3H, BUMB
peMOHTyBaTH oOnagHaHHSA. TWUM HE MEHIe, JUIsi IIKOJISIPIB, BIH 3aBXKAW 3aJTUIIABCS
0e33amnepeyHuM aBTOpUTETOM. Maiike BCi, XTO TPOUIIIOB Yepe3 ITI0 MIKOJIY, 3B’ s13aIM CBOIO JIOJIIO
3 XIMIYHOIO HAyKOIO Ta MPOMHCIIOBICTIO 1 CHOTO/HI, p0O3’iXaBIIUCh MO CBITY Ta MPAIIOIOYH B
pPI3HMX KpaiHaX, BOHM 3aJHMIIAIOTHCS BIPHUMH CBOill ymroOJjeHid XiMii 1 mam’sSTaloTh CBOTO
HACTaBHUKA.

CBoe tpynoBe xuttst CranicnaB AHjapiioBud BopoHOB po3mouaB Ha 1Mocajli iHKeHepa
kadeapu opranidHoi ximii. Jlami Oyn0 HaBYaHHS B acHIpaHTYPi 1 IPOJOBKEHHS pOOOTH XiMiKa-
JOCITITHUKA BXKE Ha IMOCaJIl CTapIIoro HayKoBOro crmiBpoOitHuka. Tomi x Ha kadeapi CTBOPUBCS
TypT MOJioJuX HaykoBIIB — rpyna CranicnaBa BopoHoBa, sika BHUsIBHJIAacA IMpale3aTHOIO Ta
PE3yNbTaTUBHOIO B HAYKOBOMY IIaHI. B Ti 4acu akTUBHO MMOYaB PO3BUBATUCH HOBUN HAYKOBUI
HampsM 13 CUHTE3Y NMEPOKCUIHUX MOHOMEPIB Ta BUBYEHHs MpOIleciB iX momimepu3sanii. OnHak
BUSIBUJIOCS, IO Maibke BCI NEPOKCHIHI MOHOMEpPU OJHOYACHO € IHTibiTopaMu mpolecy
paauMkanbHOi moNiMepu3amii.  3amicTb TOro, 1100 BimidTH  BiA, fAK  3’scCyBanocs,
MaJIONEepPCHEeKTUBHOI TeMH, Tpyla Iouyana MpalioBaTH e IHTEHCHBHImIe. BOHM mocTaBUIN
0e3J114 eKCIEePUMEHTIB, PE3yabTaTOM SIKUX CTaB PO3BUTOK TeOpii iHriOOBaHOI moiMepu3allii Ta
CTBOPEHHS IIJIOT HU3KM KOMOJIMEpiB 3 MEpOKCUIHMUMM TpylnaMH 1 HOBUX MarepialiB Ha ix
OCHOBI.  Yci NpaliBHUKU Tpynu MiJ KepiBHUITBOM BoponoBa C.A. yCHIIIHO 3aXMCTHIIH
KaHJIUAATChKIi, a OUTBLIICTh — JOKTOPCHKI AUCEpTallii, CTaly BiIOMUMHU BYCHHUMH, BUKIIaAauyaMHu.

[Miznime CranicaaB AHAPIMOBUY IpalioBaB JOLEHTOM, a MOTIM MpodecopoM i, HapemTi
3aBimyBaueM Kadeapu opraniqaoi ximii. CTygeHTH JT0OWIN i MOoBakadl CBOTO HACTaBHUKA: BiH
BUKJIA/IaB JTUCHMILIIHU MpodeciiiHo, JeKuii YuTaB IIKaBO 1 3pO3YMUIO YacTO MPUIPABISIOUN
CyXHUi XIMIYHHH TEKCT CBOIMHU BIyYHUMH >KapTaMH 3 ICKPHUCTUM OJIeCbKMM Tr'ymopom. barato
HOro BHUITYCKHHUKIB OJIepXalli YMMaIUi Oaraxk 3HaHb, SKUW BIANOBiAA€ PiBHIO (aXOBUX BUMOT
3apyODKHUX YHIBEPCUTETIB 1 (ipM, J€ BOHU MPAIFOBAIM 1 MPALIOIOTH JOHHUHI MIiCIs 3aKiHUEHHS
HaBYaHHS.
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Jloktop XiMiuHMUX Hayk, npodecop BoponoB CraniciaB AwnzpiiioBuu OyB BimoOMHUM
¢axiBuem B ramysi noxiMepnoi ximii. Iig Horo kepiBHUITBOM OyJ0 CTBOPEHO Ta PO3BUHYTO
HayKOBY MIKONy «P0o3po0Oka TEOpEeTHUYHUX OCHOB CHMHTE3Y 1 XIMI4HOT MoAmiKaIlii moixiMepiB i
KOMIO3MLIHHUX MaTepiajliB Ha OCHOBI OpPraHiYHUX MEpPOKCHAIB». bymum  cTBOpeHi
peakmiiHO37aTHI Ta iHimioo4i cucreMu s (yHKmioHamizamii (30KpeMa, NEepOKCHIAILii)
MDK(a3HHX TOBEpXOHb Ta (OPMYBaHHS Ha HUX CHEMIaJbHUX MOJIMEpHUX HaHomapiB. Lle
BIIKPUJIO HOBI MOJKJIMBOCTI Ui KOHCTPYIOBaHHS HAllOBHEHUX KOMIIO3UTIB, O0l0CYMICHHX,
OioerpagadenbHUX NOJMIMEPHUX MaTepiaiiB, Moaudikamii IpUPOJHUX PEIOBUH TOIIIO.

Bin cdopmyBaB 1 po3BHHYB HOBHI HAyKOBHI HampsiM y XiMii BHCOKOMOJEKYISIPHHX
cnonyk «CuHTE3, BIACTUBOCTI Ta 3aCTOCYBaHHS reTepo(yHKIIOHAIBHUX MOJINEPOKCUAIBY. 3a
UM HarpsiMoM 3axuiieHo 14 nokropceskux (IInbanos B.B., Minsko C.C., Bynimescoka O.I'.,
ToxapeB B.C., Camapux B.f., Bapsapenko C.M., I'eBycy O.I., 3aiuenko A.C., Koryr A.M.,
Mirina H.€., IlleBuyk O.M., Honuak B.A., HocoBa H.I'., Cremummua }O0.b.) Ta 26
KaHIMJIATCHKUX JTUCEePTAIIiH.

3a pesynbTaTamMu MPOBEAEHUX (DyHAAMEHTANTBHUX JOCHIKEHBb, TiJ KEPIBHUIITBOM
CranicnaBa AnjpiiioBuda BopoHoBa, po3po0ieHO: aAre3uBu UIsl OJIepKaHHS T'yMOBO-KOPIHUX
BUpOOIB 3 MOKpPALICHUMH E€KCIUTyaTalllfHUMM BJIACTMBOCTSMM; 3allPONIOHOBAHO YHIBEpCaIbHUI
METO/I KOBAJIEHTHOTO 3aKpIIVIEHHS Ha MOJIMEPHUX IOBEPXHSIX HAHO- Ta MIKPOPO3MIPHHUX
(GYHKIIOHAJTBHUX TMOJIMEPHUX IIapiB, K1 PEryiiOl0Th BJIACTUBOCTI MOBEPXHI, 11O J03BOJIMIIO
CTBOPUTH pAJl HOBHUX METOAIB MOAM(IKYBAaHHS TMOJIMEPHUX TOBEPXOHb Uil HaJaHHS
aAre3itHuX, (PPUKIITHUX BIACTHBOCTEH, MIIBHUINECHHS CTIAKOCTI 10 Y D-0MpOMIHEHHS], a TaKOX
HaJgaTH TOJIMEPHUM MaTepiajaM TeMO CyMICHHMX a0o OaKTepUIIUIHUX BJIACTHUBOCTEH;
po3pobseno Meroaw (HOPMYBAaHHS TIiAPOTENIB 3 TOJIMEPHUM KapKacoM, KOBAJICHTHO
3aKpIUICHAM Ha TMOJIMEpHiii moBepxHi. CTBOPEHO TEOPETHYHI, MPAKTUYHI Ta TEXHOJOTTUHI
OCHOBHM (DOPMYBAaHHS YHIBEPCAJIbHHUX TiAPOTEICBUX JIIKYBAIBHUX IMOB'SI30K HOBOTO TOKOJIIHHS
(KpOBO3YyNMMHHUX, 3HEOOJIOIYMX, MPOTHOIMKOBUX TOIIO), MO0 HHUHI BUPOOJISIOTHCS
MIIPUEMCTBOM «YKpTexmen», M. Kuis.

[Ipodecop Bopono C.A. kepyBaB BUKOHaHHSM S5 KOHTpakTiB 3 ¢ipmamu CIIIA Ta
€BpONENCHKOr0 COI3Y, YHCICHHUX HAYKOBUX TPAHTIB. Pe3ylbTaToM KOHTPAKTy 3 MOJBCHKUM
HIAPUEMCTBOM  «IMIyabC» — CTaO  NMPOMUCIOBE  BUPOOHHMLTBO  BHCOKOTEXHOJIOTTYHOT
MEPOKCUTHOT CITOJYKH JJIs MMOKpaIleHHs e(eKTUBHOCTI MUIOYHX 3aCO0IB.

Kadenpa opranidyaoi Ximii TpaguIiiHO MPOBOIUTH (YHIAMEHTAJIBHY IITOTOBKY 3
«OpraniyHoi XxiMmii» MalOyTHIX (axiBIiB - BHUIYCKHUKIB [HCTHUTYTYy XiMil Ta XIMIYHUX
texHoJsiorii. A 3 2004 poky Ha kadeapi po3modanacs MiAroToBKa (axiBIliB 31 CHEIIaTbHOCTI
«XiMIYHa TEXHOJOTIS Xap4OBUX T00ABOK Ta KOCMETHYHHMX 3aco0iB» Y 2008 pori BigOyBcs
nepmuid BUMyck OakanaBpiB, a B 2009 poui — cnemianicTiB y KiibkocTi 13 oci6. Cporonsi
Kadeaporo MiArOTOBICHO OUIBIIE CTa BUCOKOKBAJIi(hIKOBAaHUX CIICIIAIICTIB, SKI MPAIOIOTH K B
VYkpaiHi, Tak 1 1ajeko 3a ii MeKaMH.

TpuBanuit yac (1987 — 2001 p.p.) CranicnaB BopoHOB Bipol0 Ta HpaBIOIO CIYXKHUB
HaykoBil cniibHOTI HanioHaneHoro YHiBepcutery «JIbBiBCbKa MOJITEXHIKa», epe0yBarouu Ha
IIOCTY IPOPEKTOPa 3 HayKoBOi poboTH. Taka BaxkinBa nocaja BuMaraja 0arato 3yCcusb, 3HaHb Ta
PO3YMiHHA JTHOACBKUX MOTpeO. [1ix Horo KepiBHUITBOM 3HAYHO INIMOIIE PO3BUHYBCS HAyKOBHM
CEKTOp, KUIbKICHO 3piC IITaT HayKOBUX MpAI[iBHUKIB. 3HaYHO MOKpaIlujacsd MarepiajiibHa Oa3a
HAyKOBO-JIOCIITHOT YaCTHHHU, OyJ0 peayi3oBaHO YMMAJI0 HOBMX HAayKOBO-JOCIHIIHUX MPOEKTIB,
copMyBaJINCS BAXJIMBI 3B’SI3KM 3 YYEHHMH YCbOTO CBITY, OyJ0 MpPOBEAEHO BEJIUKY KLIbKICTh
IpecTIKHUX YKpaiHchkuX Ta MikHapomgHux KoH¢epeHmil. HMoro mpopexTopchky po6oTy
3aBKM 3raAyI0Th 13 TEMJIOTOIO Ta BJISYHICTIO MPAI[IBHUKYU Ta CTYJCHTH, aJpKe yce, 3a 1110 OpaBcs
CranicnaB AHapiiioBuy, Oys10 Mo3HaueHo (HaxoBiCTIO Ta TOOPHUMHU YMUCIIAMHU.

[Ipodecop Boponos — cniBaBTop 116 marenTiB Ta 6inbIe sik 700 HAyKOBUX MyOTiKalliH,
NepeBaXHy OUIBIIICTh SIKUX OMYOJIKOBAaHO B XXypHajaX 3 BHCOKUM IMIAKT-(akropoMm. JloBruii
yac Horo Ianekc [ipira OyB HafiBUIIUM cepell yCiX MpaliBHUKIB «JIbBIBCHKOT MOMITEXHIKNY». Y
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CIiBaBTOPCTBI BUIaHO 7 MoHorpadii ado po3ainiB y MoHOrpadisx, OUIBIIICTH 3 SKUX
oIry0IIiKOBaHa 32 KOPAOHOM.

Uumasoro € i ckapOHHYKa Horo BuAaBHUYOI NisutbHOCTL. C. BopoHOB OyB CITiBaBTOpOM
nomyJsipHUX B YKpaiHi miapy4ynukiB 3 rpudpom MOH VYkpainu «Opranidna XiMis» (BUIaHHS
2001, 2002, 2006, 2009 pokiB), «TOKCHKOJIOTIYHA XiMis XapYOBUX MPOIYKTIB Ta KOCMETUIHHUX
3aco6iB» (2010 p.), «Tokcukonoris mponayktiB xapuyBauus (2014, 2021 p.), migpydHuka
«Ximis» (2014 p.) «Opraniyna ximis» (2021 p.),, HaBYaIbHUX NOCIOHUKIB «OpraHiyHa XiMis» Ta
«JIabopaTopHHI MPAKTUKYM 3 TOKCHUKOJIOTII MPOayKTiB XapuyBaHHs» (2018 p.). Jlo myOmikamii
ycix migpyunukiB CranicinaB AHAPIHOBHY BiJHOCHBCS 3 0COONHMBOI yBaroro, ajpke BOHH OyiIu
MpHU3HAYCHI sl TOJOBHUX Oci0 YHiBepcuTeTy — cryneHTiB. KokHe 3 IIMX BHJaHb HAIlOBHEHE
TJIMOOKKAM 3MICTOM 1 BUPI3HAETHCS JOCTYITHOIO (hOPMOIO BHKIIQZACHHS MaTepiaty, Mo poOuTh ix
3pYYHHMH JI0 CIIPUHHATTS Ta PO3YMiHHSI.

VY 1989-2021 poxax — BiH royioBa crnemianxizoBanoi BueHoi paau /1 35.052.07 i3 3axucry
KaHJIUJIATCHKUX Ta MOKTOPChKUX aucepranid. 3 1995 no 2001 poky — unen 6ropo 3axiTHOTO
HaykoBoro nieatpy HAH Vkpainu. 3 2003 go 2008 poky — royioBa excrieptHoi paau npu MOH
VYkpainu 3 ekcnepTu3u (yHIaMEHAJIbHUX 1 NMPHUKIAJHUX HAYKOBO-JOCIHIAHUX POOIT (CeKiis
«Ximist»), 3 2008 poky — WiIeH 1€l CeKIril.

3a BaroMuii BKJaJ Yy BITUYM3HSHY Ta CBITOBY Hayky Tmpodecopa Boponosa C.A.
BIJ[3HaYEHO MOYECHUMHM 3BaHHSAMU «3acCiIyKEHUU AI1I4 HAyKH 1 TexHIKu YKpainu», «l[louecHuit
npodecop HarionanbHOTO YHIBEpCUTETY «JIBBIBCHKA MONITEXHIKaY; HaropopkeHo [loyecHumu
rpamoTamu Kabinety MinictpiB Ykpainu Ta MiHicTepcTBa OCBITH 1 HayKu YKpaiHu; cpiOHOIO,
OpOH30BOI0 MeNalsiIMM Ta JuIuioMoM Tpetboro cryneHs BJIHI'; narpyanumu 3Hakamu
MinictepcTBa ocBiTH 1 Hayku Ykpainu «lletpo Moruna», a Takox «3a HayKoBI Ta OCBITHI
JOCSTHEHHS»; BIH Jaypeat mpemii JIbBIBCbKOT oOmaepxkaaminicTparii Ta JIbBiBChKkO1 00acHOT
paau i mpaiiBHUKIB HayKoBuX yctaHOB HAH Vkpaiau Ta Bumux HaBuanpHuX 3akaamais H1-1V
pIBHIB.

Ane HaiOinpIo0 Haropomotro s CraHicimaBa AHapiiioBHYa 3aBXKIu Oyiau J11000B 1
11aHa KoJier mo po0oTi, 700pi 3HaHHS Ta MPUHIIMITA JIFOASHOCTI, 3aKJIaJeH1 BUKIadauaMu MOoro
Kadenapu y CBIIOMICTh CTYJIEHTIB, PE3YJIbTaTH HAYKOBUX JOCITIKEHb, a TaKOX OJIarormoaydds
POAVHH, SIKY BIH O€3MEXHO JIFOOMB 1 BCUISIKO 00epiraB 10 OCTAHHBOTO MOMXY. ..

Bcim, xTo 3HaB CraniciaBa AHApiiioBUYA III€ JOBro Oyae OpakyBaTH MOTo inei, mopa,
MYZIpOTO MOIJISAy HOTO TEMHHUX O4Yel, 4apiBHOI yCMIIIKH Ta M’SIKOTO JOTENHOro rymopy. Bce,
110 MM MOYKE€MO ChOTOH1 3po0uTH, 11e Tam’sitatu iioro — YUEHOI'O, YUUTEJLA, JIIOAVHY.

Biunas ifomy nam’siTh....
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Oral presentations

17



MULTIFUNCTIONAL NANOGELS FOR THERANOSTIC APPLICATIONS
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The facile preparation, modular design and multi-responsiveness are extremely critical

for developing pervasive nanoplatforms to meet heterogeneous applications. Aqueous nanogels
(NGs) exhibit unique properties like tunable chemical structure, controlled swelling,
degradability, biocompatibility and are perfect carrier systems for drug delivery applications.'?
Here, modularly engineered cationic nanogels (NGs) with tunable responsiveness, versatility,
and biodegradation for efficient treatment of tumors will be presented.* Cationic PVCL-based
NGs with core/shell structure were fabricated by facile one-step synthesis. The formed PVCL-
NH2 NGs exhibit uniform size, thermal/pH dual-responsive behaviors and redox-triggered
degradation. Moreover, the NGs can be employed to modify or/and load with various functional
agents for the construction of multipurpose nanoplatforms in a modular manner. Notably, the
novel hybrid structure with copper sulfide (CuS) NPs loaded in the NGs shell is prepared, that
lead to higher photothermal conversion efficiency (31.1%) than other CuS randomly loaded NGs
reported. By personalized tailoring, these functionalized NGs display fluorescent property, r:
relaxivity, strong near-infrared (NIR) absorption, good biocompatibility, and targeting
specificity. The superior photothermal effect of CUS@NGs-LA is presented under NIR Il over
NIR I. Importantly, hybrid nanogels encapsulated doxorubicin (CuS@NGs-LA/DOX) show
endogenous pH/redox and exogenous NIR multi-triggered drug release for efficient
photothermal-chemotherapy, which is able to completely eliminate advanced tumors and inhibit
recurrence. Overall, the pervasive nanoplatforms based on cationic NGs with tunable
responsiveness, versatility, and biodegradation are developed by engineered modular strategy for
precision medicine applications.

PVCL-NH, NGs

O

Degradable crosslinker

Modifications

CuS NPs  DOX
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MOLECULAR DESIGN OF AMPHIPHILIC POLYMERS AND SUPRAMOLECULAR
ASSEMBLIES BASED ON THEM IN THE VOLUME AND SURFACES
Zaichenko A., Mitina N., Harhay Kh., Volianiuk K., Izhyk O., Hevus O.
Department of Organic Chemistry, Lviv National Polytechnic National University,
79013, Lviv, Ukraine.
oleksandr.s.zaichenko@Ipnu.ua

The synthesis and properties of functional polyamphiphiles (PA) and self-assemblies
(SA), micelles, interpolyelectrolyte complexes, nanoparticles (NPs), of desired functionality,
size, and morphology are discussed. Combined radical and non-radical methods of the synthesis
of primary oligomer-precursors containing terminal or side reactive groups and their using for
LEGO-like assemblage of PA of block and/or comb-like structures were studied. Proposed
approaches are based on polymerization of functional monomers in the presence of functional
chain transfer agents. That provides controlling oligomer-precursor chain length and entering
reactive side and terminal groups.

The oligomer-precursors were used for construction of PA via:

- Polymerization using oligomer-precursors with side or terminal peroxide groups
as macroinitiators, respectively for preparing comb-like or block-copolymers;

- polymerization using oligomer-precursors with terminal hydroxyls (PEGs,
polyoxazolines, fluorine alkyl alcohols, saccharides, rhamnolipids) as RedOx macroinitiators
forming free radicals in reactions with Ce4+ salt providing preparing block-copolymers;

- using oligomer-precursors with epoxide, amino, hydroxyl terminal groups for
attachment of the blocks of various functionality via addition reactions.

Novel oligomer-precursors and PA of variable architectures, controlled lengths of the
blocks and side chains were studied using GPC, spectroscopy, and colloidal-chemical
techniques. PA form SA of different degree of self-organization, size and morphology in liquids
of various polarities as well as functional brushes on surfaces of polymeric and inorganic
nanoparticles and flat plates. These self-assemblies are specific containers for solubilization of
water-insoluble substances and nanoreactors for nucleation and functionalization of magnetic,
luminescent and scintillation NPs on the surfaces. TEM, DLS, SAXS, RAMAN, impedance and
luminescent spectroscopy were used for study of SA and NPs.
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HocnimxenHss N-TigpokcHiMiZlIB Ta YTBOPIOBaHMX 3 HHUX N-OKCHMJIBHHMX paauKalliB B
peaxuisix IHTEHCUBHO po3BUBaIOThCA 3 1995 poxky, komu 1. i 1 cniBp. 3anmpononyBanu NHPI sk
OpraHokarajiizaTop aepoOHOr0 OKHMCHEHHS OpraHiuHux crnoiayk. 3 2005 p. Hama rpymna
po3noyana poOoTH B IbOMY HampsMKy. IliACyMKHM HaykoBUX JOCHiKeHb NHpo ydacTb N-
rigpokcuiMigiB Ta N-OKCUIBHUX paguKalliB y KOXHIM 31 cTafii paJauKalbHO-JAHIFOTOBOTO
MIPOIIeCy MPEACTABIICHO Y I1i TOTIOBIII.

Iniyiroeannsa. Tlokazano, mo N-rigpokcudTaniMia NposiBIsS€ BIACTUBOCTI IHIIATOpa B
mporecax Oe3KHMCHEBOI Ta OKHCHIOBAJIbHOI TOJIIMEpH3allii 1 BIACTHUBOCTI KaTajizatopa B
MpoIecax OKHCHEHHS MOJIEKYSIPHUM KHCHEM PI3HHX KJIaciB OPTaHIYHUX CIIOIYK 3 HaCHUYCHUMHU
C-H 3B's3kamu. Bussneno cunepretnunuii edext mns O6iHapHux cucteM Mn/Ti-Si+NHPI Ta
V/Ti+NHPI npu karamituunomy oxucinenHi tert-C-H 3B'3Ky, 110 TMOSCHIOETBCS Y4acTiO
opraHokaTajizaropa B yTBOPSHHI paJIMKaliB 3a peakili€lo Ha MOBEPXHI OKCUIY:

sM=0 + NHPI - sM-O-H + PINO*.

IIpooosoicenna namyroea. Buueno pomi NHPI ta PINO® B mpomecax paaukaibHOT
nmoJiMepu3altii, JOCTIPKEHO KIHETHKY TMPOIECIB Ta CTPYKTYPYy OTPUMYBAHUX IOJIMEPIB.
Hocmimxeno mexanizmMu aii NHPI B mporecax Oe3kucHEBOi 1 OKCHMAATHBHOI TOJIIMepHU3arlii
BiHUTbHHX MoHOMepiB. I[lokazano, mo NHPI inimiroe momiMepusaiito 3 YTBOPEHHSIM
TENEXENIYHOTO TMOJIMEpPY, a TaKOXX BIUIMBAE HA CTEPEOPETYISAPHICTh MaKPOMOJICKYJ Yepe3
yTBOpeHHA H-komImiekciB 3 MakpopaukagamMH, L0 BEAyTh JAHLIOr. BHUMIpSHO KOHCTaHTH
MBHUIKOCTI peakiiii npueaHanHs PINO® mo 7m-3B’S3KIB BIHUIBHUX CIOJIYK, 3’SCOBaHO, IO

¢ranimin-N-oxcunbuuii pagukan npossise enekrpodiIbHUN XapakTep B IUX PeaKIisax:
PINO* + >C=C< — PINO-C-C*<

BcranoBieHo, M0 OKMCHEHHS BIHUIBHHUX criojiyk B npucyrHocti NHPI BinOyBaethcs 3
YTBOPEHHSM BIJIITOBITHUX MOJIIEPOKCHUJIIB.

Obpue nanyrwea i cmiikicmo N-oxcunvnux paouxanie. Meromamu EIIP- Tta Y®/vis-
CHEKTPOCKOMIT JOCHKEHO PO3Maj 3aMillleHuX y OeH30JbHOMY Kilbli (ranmimMin-N-oKCHiIbHIX
paaukaniB, BcTaHOBIIEHO Ba)JIMBICTh CTEPHUYHUX XAPAKTEPUCTUK 3aMICHUKIB Ha KIHETUYHY
CTIMKICTh paJMKaliB, a TAKOX CYTTEBY POJIb OCHOBHOCTI pO3UuMHHUKA. KiHETUUHUMU METOaaMu
MOKa3aHO MPHUHIIUIIOBY PI3HULIO B OOpWBI JAHIIOTIB 3a MEPEXPECHUMH PEaKIISIMH MDK
pamukagom PINO® ta nepokcuinbauMu paaukaiamu ROO®, ne peakiis He e

PINO* + ROO* — He iine
ta panukagom HOQO?®, ne oOpuB naHIIOTIB BiAOYBa€EThCS 32 MEXaHI3MOM BiipuBy H-atoma;
PINO* + HOO* — PINOH + O2

Yuacme N-ciopokcugpmanimioy y cummesi MOHOMepi& 3 GIOHOBNI0BANLHOI CUPOBUHU.
JlocmipkeHo  poJib  TIOpUIHOI KaTaliTUYHOI CHCTEMH OKCHJ THepexigHoro wmertaiy-N-
ripokcudTanimMii y mpoueci OKUCHeHHs I1aT(GOPMHOI CIIOJIYKH S-TiipoMeToKcu-pypdypato:

HOH,C-C4H40-CHO + O, —» OHC-C4H40-CHO + O2 - HO»C-C4H40-CO2H
MOJICKYJISIPHUM KHCHEM 3 METOI0 OTpUMaHHA 2,5-pypaH IUKapOOHOBOT KUCIOTH, BAKIHBOTO
MOHOMEpY — 3aMiHHHKA (TaleBOi KUCIOTHU MPU CHHTE31 IIacTMac.
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®OTOMOJIMEPU3AIIMHO3IATHUAMN AATE3UB JJISA «XOJOIHOI O»
TUCHEHHS ®0OJIbI'OI0 HA ®JIEKCOI'PA®IYHUX BIIBUTKAX
Penera Bauyecnas bornanosuy, [1ln6anos Bosnoaumup Bikroposuu, Kykypa Tersna FOpiiBna
VYkpaiHchka akajaeMis apykapctsa, M. JIbBiB, Ykpaina, vreneta@gmail.com

Y TexHonoriuHoMy Tmporeci (iuekcorpadiqHOro IPYKy 3aCTOCOBYIOTH Pi3HI CITIOCOOU
03700JICHHS ~ JPYKOBAHOi  MPOMAYKIii, B TOMY YHCII 3  3aCTOCYBaHHSM  TaKUX
doTomoiMepu3aniitHo3gatHux  Matepianie sk Y®-makm 1 YD-agresusu. I[lepeBaramu
3aCTOCYBaHHSI TaKUX MarTepiajiB € MOJKJIHMBICTh Ha BHCOKHX IIBHIKOCTSX (OpMyBaTH Ha
MOBEPXHI JPYKApChKUX BIAOUTKIB PI3HOMAHITHI ONTHYHI €(EeKTH 1 Bimpasy mepenaBatu ix ams
HAcTymHOT 00poOKH Ha iHIII TexHoJoriHi omepanii. Y®-naku i YD-aare3uBu € Tak 3BaHUMH
100-% cuctemamMu, TOOTO HE MICTSTH JIETKUX PO3YMHHUKIB, IO MOXYTh 3a0pyAHIOBATH
HaBKOJMIIHE cepenoBuiie [1, 2]. ®orxpra s mporecy XOJOJHOTO THCHEHHS SIBISIE COOOIO
MoJIieTUIIEHTEpePTaNaTHy IUIIBKY 3 HAHECEHUM TOHKHUM METaJlI30BaHUM MOKPUTTSIM, 1110 pOOUTH
HOT0 MPOHUKHKM [Tl IEBHOT YaCTUHU CIIEKTPY.

3 nonomoroto poromerpa KOK-3 Oyno BU3HaAUeHO KOE(DIIEHTH MPOIYCKaHHS JOBXUHU
XBWJIl PI3HUMHU THNaMU (OJIbIH 1 BCTAHOBIICHO, [0 MAaKCUMYM MPOIYCKaHHS XBUJIb YD -30HH
nexuTh B Mexax 300-310 am. s iHimiroBaHHS peakilii paaukaibHOI doTomoaiMepusailii OyB
B3saTHii  (poToinimiarop Omnirad 907 (2-metmn-1-[4-(meTuiTio)denin]-2-mopdotiHo-1-
nporaHoH) BupoOHuiTBa IGM Resin. Cnekrp mnorimuanHs ¢oroidimiatopa Omnirad 907
MoKa3aHo Ha puc. [3], mo choiBnajae 3 MakCUMyMOM Yy 30H1 NpONyCKaHHS (onbru uist
,»XOJIOJTHOTO”” TUCHEHHSI Ha JPYKapChKUX BiTOUTKAX.
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Puc. KoeoimieHT noriMHaHHs XBUIIb Pi3HOT T0BKUHHE (oToidiriaropom Omnirad 907

BinmoBigHo Oynu cuHTE30BaHi (POTOMOIIMEpPU3AIIIfHO3IaTHI KOMIIO3HUIlIT HAa OCHOBI
€MOKCUAKPHUIOBOTO OJIiroMepa i MOHOMepa — MAieTWUJICHIJiKoJbaiakpuiaTta. ONTUMaIbHOIO
KOHILIEHTpalli€ero (GOTOiHILIaTOpa Ui JAHOTO TUITY KOMIO3HIIIN € 6-9 %-Huil BMICT B pO3paxyHKy
Ha 3arajbHy Macy KOMIIO3UIlii. 3aJeXHO BiJ KOHIIEHTpAIii MOHOMEpY B’A3KICTh KOMIIO3HIIIT
cranoButh  1,5-1500 wmllaxc (Brookfield, RVT, 20 °C), wuac d¢oronomimepusamnii mpu
iHTeHcuBHOCTI Y @-BumnpomintoBanus 100 B1/M? 3a51€KHO Bin KOHIIeHTpalii ¢oToiHiiaTopa —
10-70 c, aaresiiiHa MIIHICTH 10 aKTUBOBAHOTO MotieTHieny — 2-4,3 Mlla.

1. XonomHoe THCHEHUE: 0coOeHHOCTH TexHoaorun. diekco ITmroc, Nel, 2005. ¢. 22-27. URL.:
http://www.kursiv.ru/kursivnew/flexoplus_magazine/archive/43/22.php#text.

2. Penera B.b., [1lu6anoB B.B. MaTtepianu 1 TeXHOJIOTIi JIakyBaHHsI MOJIIrpadi4Ho1 MPOIyKILii.
JIeBiB, 2011, 236 c.

3. Photoinitiator Omnirad 907. Product Data Sheet. URL.: ttps://www.penpoly.com/app/uploads/
2021/07/0Omnirad-907_tds.pdf.
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HNEPOKCHJI BOJHIO K IHIIIATOP B PAIUKAJIBHINA MMOJIMEPHU3AIIIL
Boiiko Birauniii [lerposuu, I'pumenko Bonogumup Kocrsarunosuu, Banosuit Bikrop [letpoBuu
IHctutyT Ximii BUCOkoMoneKysipHux cionyk HAH Ykpainu, m. Kuis, Ykpaina,
boikovita@bigmir.net

B Ham gac 3pocTaroTh BUMOTH JI0 €KOHOMIYHOCTI XIMIYHUX TPOIECIB Ta €KOJIOTIYHOTO
HAaBAaHTAXXEHHS Ha JOBKULIA. BaxkimBum QaxTopoM peamizamii IUX BHUMOT € BHKOPHCTaHHS
HOBHX €(QEeKTHMBHHMX MarepiaiiB i mporeciB. Jly)ke MEpCrleKTUBHUM Y IIbOMY BiTHOIICHHI €
nepokcuay BoaHto (IIB). Ileli nmemieBuit i MOCTYMHUH TPOIYKT Ma€ HHU3KY KOPHUCHHX
BJIACTUBOCTEH, SIKI POOJIATH HOTO 3pYYHHUM 1 LIHHUM PEareHTOM B XIMIYHHMX PEaKIisiX: HU3bKa
MOJIEKYJISIpHA Maca, BUCOKHI BMICT aKTHBHOTO KMCHIO, BUCOKAa XIMIYHA aKTHBHICTH, B MEpPIIY
4epry SK OKMCIIIOBa4ya, HU3bKA IiHA, €KOJOTIYHA JIPYKHICTh A0 JOBKULISA MPH BHPOOHHIITBI Ta
poskmani (Boma + kuceHb). bymoBa monexkynu [IB, i XiMiuHa akTUBHICTh Ta 3/aTHICTH 10
KOMIIJIEKCOYTBOPEHHSI 3 IIUPOKUM pSAJOM pPI3HOMAHITHHUX CIOJYK, SK MOHOMEpIB, TaK 1
PO3YMHHHUKIB, Ja€ 3MOTy UIMPOKOIO 3aCTOCYBaHHS WMOro B paJMKalbHIA mnomiMepusanii. Lle
BHU3Hauae cyrTeBi nepesaru [IB nepen TpaguuiiiHumu (Tigpo)IepOKCUIHUMH IHIIIATOpaMU SIK 3
TOYKHM 30pYy BapTOCTi, TaK 1 MOXKJIMBOCTEH peryatoBaHHs BIACTHUBOCTEH MOJIMEpIB 1 mMoTpelye
IHTEHCUBHOT'O BUBYEHHS JJIs1 3aMIHH iX B paJIMKaJIbHIN MOJIIMEpU3ariii.

3aB/SKHM TaKOMY PI3HOMAHITTIO BIaCTUBOCTEN MOxnBe BUKopucTanHs [IB sk iHimiatopa
pi3HMMH 1uIsixaMu. Hukue HaBeneHi ocHOBHI criocoOu BukopuctanHs [1B sik mxepena BUIbHUX
paaukaiis. 3ayBaXUMo, 110 TOMOJITUYHUHN po3naf [1B 3 yTBopeHHSM TiIpOKCUIBHUX paJuKalliB
MO>KJIMBUH Jiriie pu Temmepatypax suiie 400 °C.

1. Tlpu momimepu3anii Ji€HIB T'€HEpYBAaHHS IMEPBUHHUX paJMKaliB 1€ 4epe3 po3maj
noTpiiHoro  kommiekcy IIB-po3unnHuk-monomep. J[lnsi  OyragieHy sK MoOHOMepa 1
130TMPOTIOBOTO CIIUPTY K PO3YMHHHUKA PEAKITiS MAa€ BUTJIIS;

[CH2=CHCH=CH2' . 'HzOz ¢ (CH3)2CHOH] —> HOCHZCHZCHCHZ. + (CH3)2COOH + HzO.
SIk BUAHO, NEPBUHHI paJMKaIN — OJUH 3 MEPBUHHOIO TIIPOKCHIBHOIO TPYIO0, IPYruil — 3
TPETUHHOIO — IHIIIIOIOTH MOJIMEPHU3AIIiI0, BBOJISYN B OJIITOMEP BIAMOBIIHI TAPOKCUIBHI TPYITH.

2. Posknaz [1B min giero metaniB 3MIHHOI BaJICHTHOCTI — 3aii3a, Mifi, KOOanbTy Ta 1H. —
TE€HEPYETHCS JIUIIE OJIHA TIAPOKCHIIbHA Tpymna. Y BHIAIKy 3amiza (peaktuB DEHTOHA) 3aKHCHE
3aJ1130 EPETBOPIOETHCS B OKUCH 3 YTBOPEHHSM TiIPOKCUIIBHOTO pajuKaa:

Fe** + H,0, ——> Fe** + «OH + OH.
Taki cucteMu 3py4Hi pH MOJIMEPH3allii MOHOMEPIB Y BOJHUX PO3YHHAX a00 eMYIbCIsIX.

3. Jlesiki KJ1acu COJIYK (KUCIOTH, ajibJAeTiN, KETOHH) yTBOPIOIOTh 3 [1B mepokcuam, siki
NPy HarpiBaHHI pPO3MAJAIOTBCA 3 YTBOPEHHSM JBOX paJWKaIiB, 3JaTHUX IHIIIIOBaTH
noiMepu3aritito. /[o6pe BUBUEHO YyTBOPEHHSI 1 PO3KJIa]] MEPKUCIIOT 3 YTBOPCHHSIM PaJUKaIIB:

RCOOOH —— RCOQe + oOH.
lupoke 3acTocyBaHHsS SK JDKEpelIO BUIBHUX paJMKalliB, B TOMY YHUCII 1 B paguKaibHIH
noJsiMepu3atii, 3HaHIUIM TPOAYKTH B3aeMO/i1 nukiiorecanony 3 [1B.

4. Iin niero Y®-onpomiHioBaHHs (MakcuMyM nornuHaHHs 185 um) [1B posnagaerscs Ha
JIBa T1APOKCUIIBHI paJUKaIH BXXKE P KIMHATHINA TeMIleparypi:

hv
H.O, — 2 <OH.

JletanbHe BUBYEHHS TOMIMEpH3allil TIEHIB 3 METOI0 OTPUMAHHS OJIrOMdI€HIB 3 KIHIICBUMH
TIPOKCWIBHUMM TPYyIaMH, $IKI BHUKOPHCTOBYIOTBCS SIK 3B’SI3you€ JUIsl BHCOKOEHEPreTMYHUX
MOJTIMEPHUX KOMIIO3MLIA pakeTHOro mnajaMBa, mnokasano, mo [IB e edextuBHuM iHiIaTOpoM
nomiMepu3arii (y CKi1a/ii KOMIUIEKCY 3 MOHOMEPOM Ta PO3YMHHUKOM) 1 1a€ MOKJIUBICT PETYITFOBAHHS
(YHKLIOHATBHOCTI  OJIrOMEpIB 1 peakIifHOT 34aTHOCTI TIIPOKCWIIBHUX TPyl B  peakuii
yperaHoyTBopeHHs. KonomnimMepu3ariist 1i€HIB 3 IHIIMMH MOHOMEPaMH 3 (PYHKI[IOHATBHUMHU IpYIaMH,
iHinifioBana [1B, 3HauyHO PO3MIMPIOE KOJIO (DYHKIIIOHAII30BAaHUX IMOJiMepiB. BaximBe 3HaYeHHsT Mae
Tako)k BukopuctanHs [IB sk wmomudikatopa momiMepiB Uil BBEIEHHS PI3HOMAHITHUX

(YHKLIOHATBHUX TPYIL.
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EFFECTIVE COMPOSITE MATERIALS BASED ON POLYMER HYDROGELS FOR
VASCULAR PROSTHESES
Bohdan Berezhnyy, Oleksandr Grytsenko, Nataliia Baran
Lviv Polytechnic National University, Lviv, Ukraine
bersebog@gmail.com

Blood vascular prostheses are implanted devices which function after their implantation
in a human body during its lifetime in constant contact with the blood. Creation of new synthetic
materials for the production of new vascular prostheses and implants samples is a topical issue,
which is caused by deficiency of own vessels to replace the affected areas of arteries and veins.
It should be noted, that at present, none of the existing prostheses is perfect and has some
disadvantages. Therefore, the question of development of new vascular prostheses and simple
technologies for their production remains open, and studies related to its solving should be
continued.

The aim of this work is to develop new effective materials with increased strength on the
basis of composite hydrogels for the manufacture of tubular products suitable for use as vascular
prostheses, as well as simple technology for their production.

By using the research results, which were obtained at Lviv Polytechnic National
University in the Department of Chemical Technology of Plastics Processing, the new
technology was developed. This technology consists in obtaining the tubular hydrogel products
on the basis of 2-hydroxyethylmethacrylate (HEMA) with polyvinylpyrrolidone (PVP)
copolymers, which are characterized by elasticity, resilience, sufficient porosity, high chemical
and biological inertness, antithrombogenicity. These factors provide the ability to use such
materials for the production of vascular prostheses [1]. At the same time, the original
HEMA/PVP compositions are characterized by high fluidity, which provides their ability to be
processed into tubes by the method of casting or centrifugal molding. The polymerization of
HEMA/PVP compositions was carried out at the presence of iron (Il) sulfate. It was found, that
the molding process takes place in air, at high speed, without the use of sophisticated equipment.

However, the disadvantage, that limits the use of the obtained products for the
manufacture of vascular prostheses is their insufficient strength characteristics.

To improve the mechanical strength, the hydrogel tubes were modified with a thin layer
of PA-6/PVP mixture from formic acid solution. The one-sided application of a thin polyamide
layer on the hydrogel tubes' surface was carried out due to the contact of the PA-6/PVP formate
solution with the surface of the hydrogel sample for a certain period of time — from 1 to 10 min,
followed by evaporation of the solvent at a temperature of 75...80°C for 30 min. This method
allows to improve the strength of the hydrogel tubes due to the usage of deposition effect in the
surface layer of a strength film based on PA-6/PVP from formic solution by water contained in
the hydrogel.

The strength of the tubular products, suitable for use as vascular prostheses is
characterized by two indicators — the destructive stresses along and across the tubular product.
Longitudinal strength of hydrogel samples was investigated during the rupture by using standard
methods and equipments. In order to study the transverse strength, a laboratory installation was
designed and a technique was developed, the essence of which is in fixation of the stress, under
the action of which, the sample breaks during its filling with pressurized air.

The obtained composite double-layer hydrogel tubes with increased strength are
recommended for further preclinical studies for the possibility of use as blood vessel prostheses.

1. O. Suberlyak, O. Grytsenko, N. Baran, G. Yatsulchak, B. Berezhnyy. Formation

Features of Tubular Products on the Basis of Composite Hydrogels / Chemistry & Chemical
Technology. — 2020. — Vol. 14, No. 3. — pp. 312-317.
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COMPARATIVE EVALUATION OF LOCAL CASSAVA STARCHES WITH
IMPORTED POLYMERS FOR DRILLING MUD APPLICATIONS

Harry T. F.1 Oduola M.K..2, Joel, O.F., Ademiluyi, F.T."
LExxon-Mobil Producing Nigeria
2Department of Chemical Engineering, University of Port Harcourt, Nigeria.
3World Bank African Centre of Excellence for Oil Field Chemicals Research, University of Port
Harcourt, Nigeria.
“Department of Chemical/Petrochemical Engineering, Rivers State University of Science and
Technology, Port Harcourt, Nigeria.
koyejo.oduola@uniport.edu.ng

ABSTRACT: Local cassava starches and an imported starch were characterized and
evaluated for their performance as drilling fluid additives. Two local cassava cultivars, TMS
98/0581 and TMS 96/1632, starches and an imported starch were characterized by using X-ray
diffraction techniques. Bentonite mud beneficiated with the starches were subjected to API
viscosity and filtration tests. The local and imported starches were classified as B type crystal
structure. The starches average particle sizeswere 51.63nm, 23.57nm and 57.94nm for TMS
98/0581, TMS 96/1632 and imported starches respectively. The crystalline indices were between
22 and 35, while average specific surface areas were 151.65, 361.28 and 142.04 m2/g for TMS
98/0581, TMS 96/1632 and imported starches respectively. The morphology indices, ranges
were from 0.5 to 0.7485. The structural properties of TMS 98/0581 starch were found to be
significantly close to that of the imported starch and were observed to be closer in performance
as drilling fluid additive than TMS 96/1632. Local cassava starches with structural properties as
TMS 98/0581, could serve asgood substitute for drilling operation. The viscosity and fluid loss
control results of the local samples compared favourably with the imported one.

Keywords: X-ray diffraction, drilling fluid, starch, local cassava, crystal structure,
bentonite
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WELCOME TO THE COLOURFUL WORLD OF SCHOCK
Vitaliy DATSYUK
SCHOCK GmbH. Hofbauerstrale 1, 94209 REGEN, Germany
v.datsyuk@schock.de

Schock has had a leading position in the kitchen sinks market since 1979 when the first
quartz composite kitchen sink was produced. Today Schock delivers to the market about 1.5
million Kitchen sinks yearly. Schock sink is composed of about 70 % of quartz-based fillers and
about 30% of polymer binder based on acrylic resin. Such casting composition is injected into
closed moulds and is polymerised by a classical free radical polymerisation mechanism at high
temperatures. The quality of sinks is regulated by European Norms, e.g. EN 13310. The main
controlled characteristics are thermal shock resistance, impact resistance, scratch resistance,
abrasion resistance, and chemical resistance.

In 2020, the bio-based composite kitchen sinks were developed under the trade name
CRISTADUR® Green Line. The first generation of the bio-based products was based on the use
of the biobased (meth)acrylic monomers, such as an isobornyl methacrylate, ethyl methacrylate,
lauryl methacrylate, crosslinking polyethylene glycol dimethacrylate or propoxylated glyceryl
triacrylate and quartz sand and flour as fillers. Due to the absence of the biobased (meth)acrylic
acid, the Biobased Carbon Index (BCI) does not reach 100 %, when the use of the quartz-based
fillers significantly reduces the Renewable Raw Materials (RRM) content. Thus, the
development of the second generation of the Sink Green was focused on the partial exchange of
the quartz filler with the renewable grounded fruit pits. It allowed reducing the use of the quartz
as well as a reduction of the weight of Schock sinks, due to the significant difference in the
density (2.5 - 2.6 g/cm3 for quartz vs 1.3 — 1.4 g/cm? for the grounded olive pits).

Schock is the first company in the world, working in the area of composite kitchen sinks
and sanitary equipment which demonstrates the ability to avoid the use of the virgin
petrochemical chemicals by exchanging with the bio-based and recycled monomers, additives
and pigments.
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FUNCTIONAL POLYMERIC MATERIALS FOR SUSTAINABILITY
Minko S.S.
University of Georgia, Athens, USA
e-mail: sminko@uga.edu

Polymer materials science and engineering has become a very broad area with several
distinct tendencies of the development of sustainable materials and functional materials for
sustainable energy and life science applications. Addressing these tendencies, the research
program of our lab is focused on the engineering of biopolymers, bioplastics from plant biomass
feedstock, green technologies for textile dyeing, and biomaterials for biotechnology and
biomedical applications. This presentation is focused on two recent examples of such functional
materials: sorting of biological objects and engineering of 3D-scaffolds for cell culture.

Scalable separation methods such as chromatography explore rapid multiple adsorption-
desorption steps of the dynamic equilibrium state in a mixture of molecules with different
partition coefficients. Such a scalable sorting and purification of colloidal particulates, including
protein complexes, cells, and viruses, is limited due to a high energy barrier, up to millions KT,
required to detach particles from the interface, which is in dramatic contrast to a few kT observed
for small molecules. Such a strong interaction renders particle adsorption quasi-irreversible. The
dynamic adsorption-desorption equilibrium is approached very slowly, if ever attainable. We
overcome this limitation with a local oscillating repulsive force generated at the microstructured
stimuli-responsive polymer interface to switch between adsorption and mechanical-force-
facilitated desorption of the particles.! The switching occurs at a low frequency to push the
particle out and to match a slow transport of particles dragged by a solution flow. Such a
dynamic regime enables the separation of colloidal mixtures based on the particle-polymer
interface affinity. This design of the interface could find use in research, diagnostics, and
industrial-scale label-free sorting of cells and other kinds of particles, for example, isolation of
one in billions of cells based on the expression of their membrane receptors.

The cell therapy and regenerative medicine industries invest in scale-up adherent cell
cultures for sufficient yields to harvest them in damage-free, viable, highly functional, and
pristine conditions. These requirements are critical for both autologous and allogenic strategies.
In natural conditions, the cell functions, including proliferation and migration, are modulated by
extracellular matrix (ECM). ECM combines functions of structural scaffolds and presents
mechanical and biochemical cues to cells. Successful biofabrication methods in vitro utilize
various techniques to mimic ECM properties by providing scaffolds for structural support and
signaling. 3D-fiber scaffolds are a very promising technology for cell expansion. However, this
type of bioreactor design has not been explored for scaled-up cell production. Nanofiber mats
produced by electrospinning did not find commercial applications for cell expansion because of
poor mass transport in dense electrospun structures. At the core of the innovation developed in
our lab is the fabrication of highly porous ECM-like 3D fiber scaffolds made of aligned and
stacked nanofiber arrayswith high precision fiber spacing, 3D alignment, and >90 % scaffold
porosity. Our touch-spinning? and gravitational fiber drawing® (GFD) approaches combined with
novel and proprietary prototype scaffolding devices address these challenges.
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In the last few decades, the use of renewable sources for the synthesis of polymeric materials
has been increasing continuously due to the enormous depletion of fossil fuels and environmental
problems. Renewable raw materials, like plant oils, offer a feasible alternative in replacing the use of
petroleum-based resources in polymer synthesis due to their widespread availability,
inexpensiveness, and renewability.

In our study, a library of plant oil-based acrylic monomers (POBMs) was synthesized using a
one-step transesterification reaction from plant oils (olive, soybean, high oleic soybean, canola,
linseed, corn, sunflower). POBMs can undergo free radical polymerization, and at the same time,
retain reactive sites for post-polymerization cross-linking to generate materials with advanced
properties and performance. POBMs can be copolymerized in emulsion and miniemulsion
polymerization with commercially important petroleum-based intermediates (including vinyl acetate,
methyl methacrylate, styrene, butyl acrylate, etc) to yield binary or ternary copolymers to provide
internal plasticization and hydrophobization, also improve polymer adhesion, enhance the
biodegradability of resulted materials.

Following the sustainability vector of research, a range of stable fully biobased latexes from
high oleic soybean oil-based monomer (HOSBM) copolymerized with cardanol (CBM), eugenol
(EBM), and guaiacol (GBM) derivatives were synthesized. The copolymerization of HOSBM with
GBM and EBM overcomes challenges related to molecular weight control noticed in the
polymerization of POBMs with CBM. When up to 25 wt% of HOSBM is incorporated into the
copolymers, the glass transition temperature of copolymers with EBM and GBM fits the range of
room temperature, thus making these materials prospective for latex coatings applications.

Based on the results obtained to datein biodegradability assay, the resulted plant-based
latexes are biodegradable, while the extent of biodegradability is determined by the chemical
structure of the corresponding monomers used in copolymerization.
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CONTINUOUS SYNTHESIS OF POLYMERIC AND COLLOIDAL MATERIALS
Musyanovych A.V.
Fraunhofer Institute for Microengineering and Microsystems IMM, Mainz, Germany
anna.musyanovych@imm.fraunhofer.de

The expansion of scientific publications on flow chemistry over the past decades has been
remarkable. Every industrial process is designed to produce a desired product in the most
economical way. One of the major challenges is to achieve reproducible and constant product
quality. Although a large number of technologies have been developed for the batch formulation
of particles and capsules, the reproducible production of larger quantities still remains a
challenge for many formulations of micro- and nanoparticulate systems.

At Fraunhofer IMM, microreaction technology and continuous processes for the synthesis
and formulation of nanomaterials are being developed, offering a number of unique advantages
compared to batch methods, in regard to reproducibility and scalability. In combination with
inline/online analytical methods, a new level of process and quality control can be achieved.

Fig. 1.Lab-scale set-up for the continuous encapsulation of hydrophobic agents in polymeric
micro- and nanoparticles through emulsification/solvent evaporation.

Fig. 2. Crosslinked starch microcapsules loaded with hydrophobic oil.

28


mailto:anna.musyanovych@imm.fraunhofer.de

BIO-BENIGN HYBRID MOLECULAR BRUSHES WITH CHITOSAN BACKBONE
Sidorenko, A., Chawathe, M., Enright, T., Hall, D., Walsh, C.
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a.sidorenko@usciences.edu

Hybrid molecular brushes (HMBs) are macromolecular constructs made up of a backbone
polymer and side-chain polymers with distinct properties. If exposed to a changing environment,
these structures are capable of changing conformation and adjusting to the specific environment
or interactions with living cells. Therefore bio-benign HMBs are of great interest as drug
delivery agents, in particular for topical medicine and cosmetic applications. We focus our
research on HMBs with chitosan (CHI) backbone as a biodegradable and non-toxic natural
polymer with chemical functions that are convenient for side-chain anchoring. However, limited
miscibility with various solvents and low stability in oxidative environment of CHI requires
attention to the mechanism and conditions of side-chain grafting. Moreover, characterization of
the HMBs of complex architecture is a challenge. This communication outlines synthetic
approaches and methods of characterization of HMBs composed of CHI backbone and various
side chains that has been developed in our group. We will highlight four model HMB systems
based on CHI backbone:
CHI-graft-Polyacrylamide-graft-Polystyrene (not bio-benign, amphiphilic model, Fig. 1)
CHI-graft-Polyacryamide-graft-Polyacrylic acid (not bio-benign, zwitterionic model)
CHI-graft-Polylactic acid-graft-Poly(N-vinyl-2-pyrrolidon) (bio-benign HMB, Fig. 2)
CHI-graft-Poly(L-lysine)-graft-Poly(L-leucine) (antimicrobial peptide HMB).

)

A B C

Figure 1. Molecular structure of CHI-g-'PAAm-g-PS HMB. The backbone of CHI consists of two
units: N-acetyl-D-glucosamine (A, approximately 15%) and D-glucosamine (B). Grafting of
hydrophilic polyacrylamide (C) and hydrophobic polystyrene (D) results in amphiphilic HMB.
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Figure 2. Molecular structure of the chitosan-based hybrid molecular brush. (A, B) Backbone of
CHI as in Figure 1. (C) Grafting of hydrophobic poly(L-lactic acid) PLA results in CHI-g-PLA
MB. (D) Further grafting of PNVP produces an amphiphilic HMB that can be represented by the
entire structures A—D.
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SURFACE MIGRATION ACTIVITY OF PERFLUOROPOLYETHER-BASED
MOLECULAR BOTTLEBRUSH
Igor Luzinov, Liying Wei, Sidong Tu, Olga Kuksenok,
Department of Materials Science and Engineering, Clemson University, Clemson, South
Carolina 29634, USA

For decades, water and oil repellency of fiber forming thermoplastics has been achieved with
introduction of long-chain perfluoroalkyl substances and moieties (PFASs, CiFan+1, N > 7).
However, they have been phased out of industrial production and textile applications due to their
bioaccumulative and toxicological impact. To this end, we synthesized novel perfluoropolyerther
(PFPE)-based methacrylate monomer (FM) by reacting PFPE-based alcohol with methacryloyl
chloride. The resulting monomer was polymerized radically to obtain PFPE-based fluorinated
polymer(PFM). The polymer does not possess long-chain perfluoroalkyl segments and has
structure of molecular bottlebrush where relatively long side chains are anchored to the linear
backbone at high grafting densities. In our study the polymer was used as a low-surface energy
additive for modification of industrial fiber forming thermoplastics. It was found that PFM,
when added to polyethylene terephthalate (PET), nylon 6, and poly(methyl methacrylate)
(PMMA) films, readily migrates to the film surface and brings significant water and oil
repellency to the thermoplastic boundary. The addition of this PFM polymer to thermoplastics,
even at quite low concentration, allows the polymer films reaching a level of oil wettability and
surface energy lower than that of polytetrafluoroethylene (PTFE/Teflon). We associate this
efficiency of the polymer in achieving high water and oil repellency with its ability to form
molecular bottlebrush nanoscale layer on polymer film surfaces. Therefore, the polymer can be
considered as safer replacement for additives containing long-chain perfluoroalkyl substances.
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DEFECTS FORMED DURING CROSSLINKING IN POLYMER COATINGS
Stuart G. Croll

Department of Coatings and Polymeric Materials, North Dakota State University, Fargo, USA
Stuart.Croll@ndsu.edu

Crosslinked organic polymers are common in a wide variety of coatings and composites,
because they have superior mechanical properties and can be made to resist a wide variety of
chemical and physical attack. Choosing and designing a crosslinked polymer requires
understanding how the precursor chemistry, functionality and curing regime affect the structure
and performance of the resulting network. Despite the best efforts of polymer chemists,
formulation scientists and coating applicators the resulting polymer networks contain defects
and, for example, eventually allow corrosion to start below a coating. Network formation is
studied using coarse-grained molecular dynamics of two-component reactive polymer systems
typical of those used in coatings. They are followed during the reactions and are characterised by
conversion at the gel point, the number of elastically active chains, cycle rank and the number of
elastically active junctions. The networks are found to contain significant heterogeneities where
the network is less densely crosslinked and where significant structures do not form part of the
overall network. Comparing the results to conventional predictions of the likely properties of an
ideal network, e.g. by Miller-Macosko theory, shows that the mechanical properties will be less
than hoped for. Heterogeneities are the result of how the many crosslinking material clusters
meet and the incomplete reactions due to steric restrictions. These defects may be large enough
that ionic species and water molecules can pass and so cause corrosion to occur and they can
permit cavitation and thus fracture when the network is stressed.
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1,1-DIHYDRIPOLYFLUOROALKYLSULFENYL,- SULFINYL- AND SULFONYL
CHLORIDES.
NEW TYPES OF FLUOROCONTAINING SULFUR ACID CHLORIDES
Shermolovich Yu.G., *" Siry S.A., Ogurok V.M., ! Borodkin Ya.S. !
YInstitute of Organic Chemistry NAS of Ukraine, Ukraine, sherm@ioch.kiev.ua

The convenient methods for the synthesis of chlorides 1,2,3 were elaborated based on the usage
of  S-(polyfluoroalkyl)thioacetates [1-3].

R _CF,CH,-S-C(O)CH,

R _CF,CH,-S-Cl R _CF,CH,-S(0)-Cl  R_CF,CH,-SO,-Cl
1 2 3
R_ = HCF,, CF;, HCF,CF,CF,, HCF,CF,CF,CF,CF,
The principles of the compounds 1-3 synthetic application are based on the modification of the
sulfur atom valence state and on the dehydrofluorination reactions. Thus sulfenyl chlorides 1 and
sulfides RFCF2CH2SCH,CF;Rr were used for the synthesis of 1,4-thiazine 4,5 [1,2] and 1,4-
oxathiane 6[1] derivatives as well as bis triazoles 7 and bis pyrazoles derivatives 8.

ALK (@)
\[ j/uo ALK \[ j/ \[ j/
/S\\ //S //S
4 5 6
O~ O
RF O\\S//o RF /\(S
AN
R / (
N. _N N\N
N H CH
HC 3
7 8

The dehydrochlorination of sulfinyl chloides 2 leads to the formation of new
polyfluoroalkylsulfines ( fluorinated thioaldehyde-S-oxides) 9 [3]. The thermal decomposition
of the obtained sufines leads to the formation of the symmetrical polyfluorinated alkenes 10 and
their reactions with 1,3-dienes give 2-(polyfluoroalkyl)-3,6-dihydro-2H-thiopyran-1-oxides 11.

R/% R/\\ //O
F s Res R— R_CF=CHSO,F
0

F
9 10 I 12
The first representatives of the practically unknown type of vinyl sulfonyl fluorides 12 with
fragment CF=CHSO:> were prepared by dehydrochlorination of sulfonyl chlorides 3.
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NEW CONDENSED 1,2,3-TRIAZOLES AND PROSPECTS OF THEIR USE IN THE
DISCOVERY OF ANTITUMOR AND ANTIMICROBIAL AGENTS
Pokhodylo N.T., Tupychak M. A%, Finiuk N.S. 2 Obushak M.D.!

Ylvan Franko National University of Lviv, Kyryla and Mefodiya Str., 6, 79005 Lviv, Ukraine,
?Institute of Cell Biology of National Academy of Sciences of Ukraine, Drahomanov St., 14/16,
79005 Lviv, Ukraine
e-mail nazariy.pokhodylo@Inu.edu.ua

Over the last twenty years, 1,2,3-triazoles condensed with other heterocycles have been
actively used for biomedical research. It should be noted that they entered the practice of drug
discovery almost a hundred years ago, when the study of 8-azapurines (1,2,3-triazolo[4,5-
d]pyrimidines) as chemotherapeutic agents for the treatment of various diseases was started.
Nowadays condensed 1,2,3-triazoles are actively studied for antitumor and antimicrobial agent
discovery.

In recent years, we have studied various approaches for the construction of new
molecular scaffolds containing condensed 1,2,3-triazoles for the discovery of biologically active
compounds. In particular, a convenient approach to the synthesis of condensed 1,2,3-triazoles
based on Dimroth type anionic condensation of azides with methylene active compounds with
subsequent annelation of a new heterocyclic ring was examined. It should be noted that the
annelation of the condensed heterocyclic system can occur as a one-pot domino process. We
have recently been able to implement a new type of such reaction. It was found that during the
reaction of arylazides with malononitrile dimer, using the base-catalysis, the formed intermediate
triazole underwent spontaneous cyclization, which led to polyfunctional [1,2,3]triazolo[4,5-
b]pyridines 1. We have also developed a convenient multistep synthetic approach to 4H-
[1,2,3]triazolo[4,5-d]pyridazin-4-ones 2. The method is based on a selective synthesis of ethyl 1-
aryl-5-formyl-1H-1,2,3-triazole-4-carboxylates as precursors for annelation of the pyridazine
ring. The 2-substituted azides are convenient precursors for the synthesis of 1,5-fused triazoles.
Thus, via the reaction of aromatic azides with a carboxyl or nitrile group in the ortho position
with activated acetynitriles, the new [1,2,3]triazolo[1,5-a]pyrimidines 3: [1,2,3]triazolo[1,5-
aJquinazolines and isomeric thieno[2,3-e and 3,2-e][1,2,3]triazolo[1,5-a]pyrimidines were
prepared. For the condensation of inactive methylene substituents in position 5 of triazole, we
proposed to activate it with the sulfonyl group. Thus, we obtained 5- (ethylthiomethyl)-1H-1,2,3-
triazole, which as a result of further oxidation of the sulfide fragment to the sulfonyl group, and
an action of sodium hydride led to [1,2,3]triazolo[1,5-a]quinolines 4. Aliphatic azides with an
adjacent functional group are also convenient precursors of 1,5-fused triazoles via Huisgen 1,3-
dipolar cycloaddition. We developed a convenient method for the synthesis of 3-aryl-2-
azidopropanoic acids using the Meerwein reaction and studied them in the Ugi reaction with
various amines 2, aldehydes 3 and isonitriles 4. The corresponding linear peptidomimetics
contained groups, in particular the azido group and dipolarophiles, which allowed their
"crosslinking™ by 1,3-dipolar Huisgen cyclization to form [1,2,3]triazolo[1,5-a]pyrazines 5.

NH,
_N
N>~ N
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NT N7 "NH, N
Ar Ar
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Fig. 1. Examples of the studied condensed 1,2,3-triazole systems
This work was supported by the National Research Foundation of Ukraine (project 2020.01/0166
“New azole and cage-like agents against cancer and pathogenic microorganisms”)
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Introduction. In the group of five membered heterocycles 2-substituted-thiazol-4(5H)-ones are
prominent because of wide range of biological activity: anti-inflammatory, anticancer,
antioxidant, etc. In this group a lot of compounds with selective activity against leukemia cell
lines had been identified.

Methods. Structure-based drug design, organic chemistry, biological assays, SAR.

Results. A series of novel compounds were designed and synthesized, their chemical structures
were confirmed by analytical and spectral data (*H and **C NMR, LC-MS, EI-MS). The obtained
SAR data show that almost all tested 5-ene-2-arylaminothiazol-4(5H)-ones were characterized
by ICso values lower or comparable to control drug Chlorambucil. Although, 2 hit-compounds
that inhibited growth of 4 lines (Baf3p, Baf3p del52, Baf3p_ MPL ins5 and Dami) in
submicromolar  concentrations may be singled out: 5-(2-ethoxybenzylidene)-2-(4-
hydroxyphenylamino)-thiazol-4-one and 5-(2-methoxybenzylidene)-2-(4-hydroxyphenylamino)-
thiazol-4-one. Study of anticancer activity towards cell lines of different cancer types allowed to
identify a hit-compound inhibiting growth of Paclitaxel-resistant myeloid leukemia cell line
K562-TAX.

Discussion. Target 5-ene-2-arylaminothiazol-4(5H)-ones were synthesized by one-pot
methodology involving reaction of arylthioureas with chloroacetic acid and appropriate aromatic
aldehydes in the presence of sodium acetate under refluxing in acetic acid as described
previously. Anticancer activity screening of 5-ene-2-arylaminothiazol-4(5H)-ones was
performed on the following cell lines: Baf3p; Baf3p del52; resbaf3p CALM_WT;
Baf3p_MPL_ins5; KBM7_SLF N233; KBM7_WT; Dami; HL-60; Jurkat and K-562. There were
found preferable ways for the lead-compounds optimization by SAR-analysis.

Conclusions. 5-Ene-2-arylaminothiazol-4(5H)-ones are promising drug-like molecules for
design of new medicines for treatment of leukemia resistant forms.
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HOBI CYJb®YPOBMICHI NOXIJHI CAXAPUJIB: CUHTE3 TA
BJACTUBOCTI
Opect I'eBych, Bipa JIyGeneun
Hamionansnuii yaiBepcureT «JIbBIBChbKa MOTITEXHIKA
VYkpaina, m. JIbBiB, By C.banaepu 12. ogevus@gmail.com

Ha cporoni Ha3BHYAHO BAXKIIMBUM € CTBOPEHHS HOBUX O10JIOTTYHO aKTHBHHUX PEYOBUH
- - JKapchKUX cyOcCTaHIii Ta 3aco0iB 3axucTy OOJaJHAHHS, CHPOBMHH Ta MaTepialiB Bif
OIOIMOMIKO/KCHh MIKPOOPraHi3MaMu, 30WTKH BiJl SKHX CSATAlOTh BEJIMYE3HUX MACIITa0iB.
[Tpuyomy, Ha TEpUIMIA TUIAH CTA€ OJEP>KAaHHS BOJOPO3YMHHUX OIi0JIOTIYHO aKTHBHUX PEYOBHH 3
HU3bKOIO TOKCUYHICTIO JUIS JIFOAWHHU.

Hamu CHUHTE30BAHO IEeKUIbKa HOBUX THIIIB HOX1IHUX napa-
aMIHOOEH3EHTIOCYNIb(OKUCIIOTH, 110 MICTATH (parMeHTH TIJIIOKO3U ab0 TallakTO3U y TIOJbHIN
abo cynb(oHaATHIA CKIAJOBI MOJEKYIU. MU CrOAIBAIUMCH, 10 BBEIECHHS TaKUX TiApodUIbHUX
(parMeHTIB HEe TUIBKU MOKPAIIUTh PO3UYMHHICTH TIOCYJIb(OHATIB y BOJI, aje 1 HaJacTh IM HOBI
BHAIM OI0aKTHBHOCTI.

Peakiiero  a-OpoMoTerpaareTririokomipano3n (1) 3 S-etun-4-amiHOOCH3EHCYITH(O-
tionatoM (EtES) Ta HaTpiii amiHoOeH3eHCyb(hoTionaToM (NaES) CHHTe30BaHO MOXIiqHI ecynaHy
3 TIJIFOKOIMIPAaHO3UIHUM 3aMICHUKOM Yy CynbhokucioTHIH (2) abo TiombHI (3) CKIQIOBUX

Tioecrepy.
Q o
Nas- §@NH2 OAc Ets- S

Q o
%S @ acetone, ref|UX 4h, A%m& acetone, reflux, 6 h, 78% Acm @s SEt
OAc
1

72%
BSaCMOIIICIO 6-rminuani-1,2;3,4-aiizonpomniriaearaiakromnipano3u(4) 3 EtEs ta NaEs
0JIEpKaHO TraJaKTOMIPAHO3UIH] TIOXITHI ecysiaHy S Ta 6:

O

(I)

o

OH H
S NHz NaSS NH2 ZnCl, EtS- s NHZ ZnCl, \)\/ S SEt

% 20°C, 36 h, 86% X% 60°C, 24 h, 96% %

CUHTE30BaHO HOBHIA CaxapI/II[OBMICHI/II/I TiipaH 8, sKHii 0JIep’KaHO PEaAKIIIer0 emoKCuIy 4 3
TI0CEYOBHHOIO1 HAa HOTO OCHOBI - cynbdoTioHnatn 9 Ta 10, ski MICTAThY MOJIEKYII1 TIOJBHI TPYIIH.

o
NH
HZN—©-S SNa 2
[DCM, 44°C. 27h, 85% X%
SC(NH,),
X% B X

20°C, 24h,
2 /KO HzNOss Et \/\/ _QS SEt
DMFA, 65°C, 25h, GO%X%

10 —X°

PesynpTaT  MPOrHO30BAaHOTO  CKPUHIHTY  O10JIOTIYHOT  aKTUBHOCTI  OJIepKaHHX
caxapuJ0BMICHHX TiOCYJb(hOoecTepiB CBIAYATH MPO MEPCIEKTUBHICTD iX MOJAIBLINX JOCHIIIKEHb
Ha crienugiuHy IpOTUTPUOKOBY, MPOTHU3AMNAIbHY Ta AHTUBIPYCHY AKTHBHICTb.
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HOBI TAPAMETPH SIKOCTI BOJIM I IX 3HAUYEHHS JIJISI OPTAHI3MY
IokoTtmio O.C.Y, Buxosanens b.0.2 TTokotuno 0.0.3, Kosmxanin O.A.*
! Tepromninbcrkuit HarionanpHuil TexHiunmii yaisepcureT iMeni Isana Iymos
2 HartionapHU# 1e1aroriqHumii yHiBepcutet iMeHi M. I1. JIparomanoBa
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AXTyalIbHICTh JIOCHIJDKCHHSI TIOKa3HUKIB OE3MEeYHOCTI 1 SKOCTI BOJM HA CHOTOJHI
00yMOBJIEHA 3POCTAIOYMM TOTIPIICHHSM €KOJIOTIYHOT CUTYaIlii y CBiTi, 0 Mae Oe3rmocepenHii
BIUIMB Ha CTPATETIYHO HAJABAXJIMBHUH pecypc ais mtojcTBa — Boay. lllogo Ykpainu, To B ocTaHHi
POKH JaHa mpoOiieMa BOJHOTO 3a0e3MeueHHs] BUCBITIIOETHCS Y IBOX HAampsSMKax — 3MEHIIEHHI
MATHOT BOJM B OKPEMUX PEriOHAaX 1 MOTIPIICHHS i1 AKOCTI.

3rimno JlepxaBuux canitapuux HopMm 1 mpaBuin JCaulliH 2.2.4-171-10 «['irieHiuni
BUMOTH J0 BOJIW NWUTHOI, NMPU3HAYEHOI I CIIOKMBAHHS JIIOAWHOKO» 11 XapaKTEpU3YIOTh 3a
CAHIMAPHO-XIMIYHUMU NOKA3HUKAMU OE3MEYHOCTI Ta SIKOCTI MMMTHOT BOJY (3arax, KOJIbOPOBICTH,
MYTHICTb, CMaK 1 IPUCMAK), QIi3uUKO-XIiMIYHUMU NOKA3HUKAMU (BOIHEBUN IOKa3HMK, JIOKCH]L
BYIJICIIO, 3arajbHE 3aii30, 3arajibHa >KOPCTKICTh, 3arajibHa JYXKHICTb, MOJ, KaJbllid, MarHiu,
MapraHenp, Miap, moiidocdaTtu, cynbdaTH, CyXHHd 3aJUIIOK, XJIOP 3AIUIIKOBHNA BUIBHHUH,
XJIOPUIM, UUHK), OpPraHIYHUMHU [OKa3HUKaMH (XJIOp 3aJUIIKOBUM 3B’S3aHUMN), caHimapHo-
moxkcuxonoeiunumu noxaznuxkamu (Hirpatu (NO3), Hirputu (NO2), ®top (F), Cunens (Pb),
Munr’sk (As), Pryrs (Hg), Lianimu (Cn), Amominiii (Al), Monibgen (Mo), Cenen (Se),
Crponuiit (Sr) bepuniii (Be)), G6axtepionoriunumu nokasHukamu (Mikpo6He uucio, Komi-
iaexe, Komi-tutp).

OcTaHHIM 9acoM 3pOCTa€ IHTEPEC 10 BIAHOCHO HOBOTO ITOKa3HUKA BOJH, SIK 1 O10JIOTTIHUX
pimuH opranizmy, - OBII (okucHo-BigHOBHOTO mToOTeHIany) abo Pemokc-morenmiany. Ilei
nokasHuk He Hopmyerbes HI B JICanlliH 2.2.4-171-10 «['iri€eHi4Hi BUMOTH J0 BOJHM IHTHOLI,
MIPU3HAYCHOT /TSI CIIOKUBAHHS JIIOJIUHOIO», IKHI BU3HAYAE SKICTh MUTHOT BOJIM B YKpaiHi, HOTo
HeMae B JOKyMEHTaxX BCecBITHROI oOprasizaiii OXOpPOHHM 3I0pPOB'S, TaKOXX BIJICYTHIA BIH ¥y
CTaHJapTax MUTHOI Boju 1 €Bpomnelcbkux kpaiH. [Ipore 30UIbIIyeThCS KUIBKICTH JOCIIIKEHB
npo mo3uTuBHMEK BIUMB Bix emHoro OBII Bomu Ha psang (yHKIOIE opra”iaMy INpH pi3HHX
narojoriyHuX craHax. OJIHOYaCHO HAyKOBO OOIPYHTOBAHO BKa3ye€ThbCS Ha MO3UTHUBHUUN BIUIUB
BOJIHEBOI BOJW, TOOTO HACHYECHOI MOJICKYJISPHHM BOJHEM 1 SIKa TEX KOPErye i3 Bia €eMHUM
Penokc-norenmianom. B SnoHii mpu okpeMUX NaTOJOTIYHUX CTaHAX OPTaHi3MY MPOIHUCYIOTH Y
MEIMYHHUX ITPOTOKOJIAX BOJHEBY BOJY, SIK JOMOMDbKHHM KOperyruuii 3acio. Bizomo, mo Boaa i3
Bim’emuuM OBII € enekTpoHHO-IOHOPHOK ab0 KaTOJITHOIO 1 37aTHA JIIKBiAYBAaTH ACQITUT
CJICKTPOHIB, SKUH BHHUKAE IIPU YCIX XBOPOOaX 1 30UIBIIYEThCS Y cTapitouoMy opranizmi. Tooto
karojiitHa Boda 3 Bim’emuum OBII Big -50 MB mo -300-400 mB 3maTtHa 03710pOBiIOBATH
opranisaM. JloBellecHO B CEKCICPUMEHTAIBHUX 1 KIIHIYHUX JOCIIIKCHHSX aHTHOKCUIAHTHY,
AQHTUATIONTUYHY, IPOTHU3aANaIbHY JiI0 BOJHEBOI BOoaU. 3 1HIIOrO OOKy, BiOMO, IO B OpraHi3Mi
JIIOJIMHU 3arajioM 1 30KpeMa y TUX 4d IHImMX Oilosioriyaux piguHax OBII 3HaxoauThbes TeX y
Bil’eMHUX 3HadYeHHAX. OUYEBUAHMM TIOCTA€ 3aKJIIOYCHHS, IO OpraHi3M MoTpedye Takoi 3a
3apsJIOM PIAMHM 3 AKOi BiH 1 CKJaJaeTbcs. HaykoBo JOBEAEHO, IO PSS CBDKHUX OBOYEBHUX 1
bpykTOBUX COKIB Tex MaroTh Bim emHuit OBII. Takox cnig 3a3HauuTH, MO 37aBHA BiIOMI
nutromi Joxepena tuny «Hadtyces» Tex maroTh Boay 3 Bin emHuM OBII 1 HacuueHy BUTbHUMHU
enekrpoHamu. Hezamepeunum € ¢axT, 1110 OJHUM 13 BaroBUxX (PakTopiB, sKi JOKA30BO BIUIMBAIOTh
Ha JIOBIOJIITTSA, € OCOONMBAa <«OKWBa» BOJA, SKa XapaKTEPU3YEThCA BII €EMHHM PEIOKC-
noTeHmianoM. [lincymMoByroUM BUIIE CKa3aHe, 3aJHMINAETHCS BUCIOBHUTU HAMIIO, IO MOKAa3HHUK
OBII Boau Oy/e onpaBaaHO BHECEHUH 10 CBITOBUX CTaHAAPTIB SKOCTI BOJIH.
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TEXHOJIOT'ISI BUPOBHUIITBA MAJITHUIII YKPATHCBKOI 3 JOJABAHHAM
HETPAJUIIMHUX OJITA
Hramawk O.C., 1.6.1H., npodecop [HokoTmmo O.C.
TepHONIbCHKUIN HalIOHATBHUIN TeXHIYHUHN yHiBepcuTeT iMeHi [Bana [lymios, TepHomin,
VYkpaina
ptashnykoleh@gmail.com

JUJIss pO3BHTKY Xap4oBOi MPOMUCIOBOCTI B YKpaiHi 1 CBITI HAA3BUYAHO BaKIUBUM
HApPsSIMKOM € pPO3pOOKa TEXHOJOTII MPOAYKTIB BHCOKOI SKOCTi, 30aradyeHux Oi0JIOTI4HO
aKTUBHHUMH DPEYOBHHAMH — TMOJIHEHACHUYECHUMH IKUPHUMH KHCJIOTaMH, TOJNi(EHOIaMH,
Xap4YOBHMH BOJIOKHAMH, Ta €JIEMCHTaMH, SKI TIIBUIOIYIOTh Xap4yoBY I[IHHICTH BHpPOOY
BiTaMiHaMH, MIKpO- 1 MaKpoOeJIeMEHTaMH, BHACJIIIOK YOro 3abe3rneuyeTbes mpodiakTuka
3aXBOPIOBAaHb HACEIICHHS.

3MiHM B paIlioHl XapyyBaHHs, W0 BIIOYJIUCh HANpOTA31 OCTAHHIX ACCATHIITH 1
XapaKTEePU3YIOThCS CIOKMBAHHAM HaJAMIPHOI KIJITBKOCTI padiHOBAHMX Ta BHCOKOKAJIOPIMHMX
MIPOJIyKTiB HETaTUBHO BILIMBAIOTh HA (DYHKIIOHYBAHHS OpraHi3My, 3/10pOBsI BHYTPILIHIX OPTraHiB
Ta wKipu JroauHd. CIpUYMHEHE 116 HU3bKUM BMICTOM XapuyOBHX BOJIOKOH, TMOJIIHEHACHUUYEHUX
XKUPHUX KUCJIOT, POCIMHHOTO OUIKa, MIHEpaJbHUX PEYOBUH Ta BITaMIHIB, 1 IOBFOTpHUBaiE iX
OOMEXEeHHSI MO)K€ CIPUYMHUTH HU3KY TaK 3BaHUX «IMBUIBAIIMHMX XBOpPOO», SKi B CHBY
JABHUHY HE MaJIM MICIISI B )KUTTI MOJIOJIOTO 1 Mpare3aTHOTO HACeJeHHs, a OCTaHHIM 4acoM yce
YacTillle CIOCTEPIraroThCs BJIACHE y MoJyiofdi. | OgHWM 3 BaKJIMBHUX 3aBlIaHb IS XapyoBOi
MIPOMHUCIIOBOCTI € 3a0e3neueHHs O6ajaHCcy MOKUBHUX PEYOBHUH Ml (DYHKIIOHYBaHHS OpraHizsmMy
JIFO/IMHY 1 TOTIEPEIKEHHS PO3BUTKY HEOaKaHUX XBOPOO MOJIOJIOTO HACEJICHHSI.

B cyuacnomy BumesramanomMy pairiosi, 6aratomy B Omera 6 Ta Omera 9 »KupHi KUCITOTH
BJIACHE YITKO CIIOCTEpiraerhcs morpeda B Omera 3 KUPHUX KHUCIOTaX, JUIsi HOPMasli3yBaHHS
Oamancy Owmera 3-6-9 >XMpHUX KHCIOT B OpraHi3Mi JIIOIUHH. A OTKE OJHUM 3 HAWOLIBII
MEPCIEKTUBHUX HAMNPSMKIB € 30aradyeHHs MOMYJSIPHUX XapuyOBHX MPOAYKTIB, TaKHX K X0 Ta
XJIIOH1 BHPOOH, TOJIHEHACHYCHUMHU >KUPHUMHU KHCIOTaMH, a 30KpeMa anbQa-JIiHOJICHOBOIO
(ALA) xucmoToro, 1o € oAHO 3 oCHOBHMX OMera 3 MOJIHEHACHYEHUX JKUPHUX KHUCIOT, SKY
MO)KHAa OTPUMATH 3 MPOIYKIII POCIMHHOTO MOXOKEeHHA. HalOuipll moImMpeHuM IKepesoM
SIKOT € JIbOH, a 30KpeMa JIJITHA OJIisl Ta HACIHHS JIbOHY, OaraTe B OJIii 1 CKJIaIa€ThCs BCEPEAHBOMY
B 50% 3 ALA.

CporoHi nieHu4YHe OOPOLIHO € YW He HaWOUIbII PO3MOBCIOHKEHOI0 CHPOBUHOIO IS
BUPOOHHUIITBA XJi0a Ta XJIIOHUX BHUPOOIB, a MaJSHUIL YyKpaiHChKA - 1€ TPaTUIIHHUN
yKpaiHChKUH XJTIOHHMI BUPIO, IJieckaTta Kpyria XJiOuHa, 3 MepeBaKHUM BMICTOM MIIIEHHYHOTO
O6opomHa. [loBepxHs XIIOMHM TPINIKM MY4YUCTa 3 XPYCTKOIO CKOPUHKOIO-KO3HPKOM, SKa
YTBOPIOETHCSI BHACHIIOK HaJpidy Ha XJi01 mepel BHUIIYKOIO, KA € CHMBOJIOM KYIBTYpH,
TOCTUHHOCTI, IPUXWIBHOCTI, 00EpEroBUM Ta PUTYaTbHUM 3HAKOM.

A oTXe MOKpallyBaTH palioH XapuyBaHHS Ha 11 0a3i — L€ 4YyJ0Ba MOXJIMBICTb IS
30araueHHs paIiOHy XapuyyBaHHA TIOKMBHUMH pEUOBMHAMH 1 3a0e3leyeHHs 30pOB’A
HACEJICHHS.
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PO3POBKA HOBUX E®OEKTUBHUX PET'YJIATOPIB POCTY POCJIMH CO1
(GLYCINEMAX) HA OCHOBI CUHTETHYHUX NOXITHUX NIPUMIIUHY

Minaesa [.B., [{urankosa B.A., ITitko C.I'., Kimouko C.B., bpoapens B.C.
IHctutyT Gioopraniunoi ximii Ta Hadroximii im. BIL Kyxaps HAH Yipaitu,
BiIT Ne2 ximii 610aKTUBHUX a30TOBMICHUX I'E€TEPOIUKIIYHUX OCHOB
m. Kuis, Yipaitia, e-mail: genetic_engineering@ukr.net

PoGora mpucBsueHa TONIYKYy HOBUX OIOJOTIYHO AaKTHBHHUX CIIONYK, SKI BHUSBJISIOTH
CIOPITHEHY /IO TPHPOJHUX TOPMOHIB POCIMH AayKCHHIB aKTUBHICTh CEpell CUHTCTHYHUX
NOXIIHUX MipuMinuHy, cnonyk: Nel —2-etmicynbdanin-6-mernnmipumingna-4-oma, Ne2 — 6-
METHII-2-TIpoNICYab(GaHil mipuMinguH-4-oi1, Ne3 — 2-0eH3micynbhaHii-6-MeTmimipumina-4-
on,Ne4 — 2-i3omponini-6-meTuin-mipuMinuH-4-o1, NeS — 4-TiApOKCHITIPUMITUH-2-TIOJAT HATPIIO,
Ne 6 — 2-metuncynshanimmipumingua-4-o1, Ne7 — 2-6eH3mincynbhaHimmipuMiTuH-4-071.

[IpoBeneHo TNOPIBHSAUIBHUM aHali3 pEryjirordoi pICT Ta PO3BUTOK POCIUH  COL
(Glycinemax) opraniunoi ceptudikoanoi 6e3 MO akTHBHOCTI CHHTETHYHHUX CHOJYK,TOXITHUX
MipMMiITHHY, 3aCTOCOBAHMX y KoHIeHTpalii 107M, 3 akTuBHicTIO IpupoaHoro aykcuny IOK (2-
(1H-iam0m-3-11)01ITOBA KHUCIIOTA), CHHTETUYHOTO ayKCuHy 2,4-J] (2,4-1uxinopoheHOKCH )OIITOBA
KHACJIOTa), AaTaKOX  perymsiTopiB  pocty pocinuH: IBiHy  (moximumit  N-okcua-2,6-
aaMeTwipuaney), Metiypy 1 Kamerypy (moximHi HatpieBoi Ta KaiieBoi cosed 6-meTwi-2-
MepKanTo-4-TiIpPOKCUITUPUMIINHY), 3aCTOCOBAHUX B aHAJIOTIUH1A KOHLIEHTpALIii.

Bcranoneno, 1mo 3a yMoB 00poOKM HACIHHS COi HOBUMH CHHTETHYHUMU CTIOJyKaMu Ne
1 - 7 y pocnuH 3pocTanu OioMeTpUYHI MOKa3HUKH, Y CepeHboMY: Maca pociuH — Ha 11,9 — 69,3
%, maca kopeHiB — Ha 18,8 — 37,5 %, momxuHa marosiB - Ha 5,2 — 25,1 %, MOBXXWHA TOJIOBHOTO
kopens Ha 4,5 — 19,3 %, KUTbKICTh O1YHUX KOPEeHIB — Ha 6,9 — 57,8 %, noBxkuHa OIYHUX KOPEHIB
—mHa 7,7 — 77,7 %, xinpkicTb quctiB — Ha 4,6 — 70,0 %.

3a yMOB 00OpoOKM HACIHHS COi CHHTETUYHUMHU PETryIsATOpPAMH POCTY pociauH MeTiypowm,
Kamerypom, IBiHOM Ta cuUHTETHYHUM aykcuHOM 2,4-J[ y pociauH 3pocTanu OioMETpHYHI
MOKa3HUKH, Y CepelHbOMY: Maca pociuH — Ha 38,6 — 76,2 %, maca kopeHiB — Ha 25,0 — 81,3 %,
JOBXKHUHA IMaroHiB - Ha 12,2 — 22,9 %, nowxuHa ToJoBHOTO KopeHs - Ha 0,9 - 65,0 %, KiUIbKICTh
0iunux kopeHiB — Ha 20,0 — 102,7 %, nowxuHa O6iyHUX KOpeHiB — Ha 7,8 — 103,8 %, KiIbKICTh
quctiB — Ha 12,0 - 60,0 %.

3a ymoB 00poOkm HaciHHS coi mnpupomnuMm aykcuHoMm IOK y pocnuH 3pocrtanu
O6loMeTpHUuHI MOKa3HUKH, y CEpeIHhOMY: Maca pociuH — Ha 7,9 %, maca xopeHiB — Ha 12,5 %,
JIOBXKWHA TMaroHiB - Ha 24,6 %, MOBXHHA TOJIOBHOTO KOpeHs - Ha 6,8 %, noBkuHA OIYHHX
KopeHiB — Ha 48,2 %, KUTbKicTh JIUCTiB — Ha 53,8 %.

[IpoBeneno aHami3 B3a€MO3B’SI3Ky MDK XIMIYHOIO CTPYKTYpOolO Ta O0i0JIOTTYHOIO
AKTUBHICTIO JIOCTIDKEHUX CHHTETUYHHX CIIOIYK. BUCIOBIEHO NpPUIYLIEHHS, L0 HAasSBHICTbH
MEeBHUX OIYHMX 3aMICHUKIB BiIrpae BaXKJIIMBY pPOJb Yy 3B’A3yBaHHI LUX CIOIYK 3 aKTUBHUMU
cailTaMu MOJIEKY/I-MillleHeH, 1110 00YMOBIIIOE TXHIO BUCOKY PICTPETYNIIOI0YY aKTUBHICTb.

3anponoHOBaHO MPAKTUYHE BUKOPUCTAHHS SK BIAIOpAaHMX HOBUX CHHTETHUHHUX CIOJYK
NeNe 2, 3 ta 7, siki BUSBUIIM HaMBMIIy PiCTPETyII0I0YY aKTUBHICTh, TaK 1 BIIOMUX CUHTETUYHHUX
peryasTopiB pocty pociauH - Mertiypy, Kamerypy, IBiHy, a Takox aykcuniB IOK Tta 2,4-J1 nns
MOKPAIIEHHS! POCTOBUX MOKA3HUKIB POCIHH COi IPOTATrOM MEpioly BereTatii.
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OCOBJIMBOCTI OCBITHBOI'O TPOLECY NIAI'OTOBKHU ITPO®ECIOHAJIIB 3
XIMIYHHAX TEXHOJIOT' T KOCMETHYHUX MPOAYKTIB TA XAPYOBHX
JOBABOK
Yurupuneus O.E., Cokonbebkuii I'.B., Xpokano JLA.

? HarfionanibHU# TeXHIYHUN yHIBepcuTeT YKpainu «KUIBChbKUI MONMITEXHIYHUN IHCTUTYT IMEH1
Iropst Cikopcekoro», M. KuiB, Ykpaina
corrosionlife@gmail.com

CyuacHuil OCBITHIH mpouec nepeOyBae y IOCTIfHOMY pycCli, IOB’S3aHOMY 13 peaisiMH
CBOT'OJICHHSI, B3ATOr0 KypCy Ha HaOMM)KEHHS BITYM3HAHOI BHUINOI OCBITH 1O CTaHAAPTIB €BPOIIECHi-
ChKO1, BUMOT TIPO(LILHOr0 MIHICTEpCTBA Ta akpeAuTaliifiHuX mporeciB. Le cnonykano sk kadenpy
¢i3uunoi ximii, Tak Hm miapo3aiu KIII im. Irops Cikopcbkoro mykatd HOB1 IMIAXOIM Ta 3ac00U
HaByaHHs. Tak, B ymoBax manzemii 2020-2021 pokiB kadenpa ycmimHO nepednuia Ha 3MillaHy
(¢hopMy HaBYaHHS, BUKJIABIIIM 3MICTOBHY YaCTHHY BCIX AUCUUILIIH (IPE3eHTAIlIH JIEKIiH, Bile03anucu
nmabopaTopHUX PoOIT TOIIO) Ha TUIaTHOpMY IUCTaHIIITHOTO HaB4aHHA CiKOPCHKOTO.

bakanaBpar 161 cnemianbHOCTI «XIMIYHI TEXHONOrI Ta IH)XeHepis» Ha kadenpi (GizUyHOT
XiMii BKJIFOUa€ Hablp JUCLHUILTIH OCBITHBOI MpOrpaMu «XIMI4HI TEXHOJOr1T KOCMETHUHUX 3aC00IB Ta
xap4yoBUX 100aBOK». BiH BimoOpaxkae sk crenudiky 3akiamy, Tak i 0COOIMBOCTI BUKIIAAAIBKOTO
ckinanmy kadenpu. OCBITHS mporpaMa KOPUCTYETBCS TOMHATOM cepen aditypieHTtiB. KimbkicTs
CTYZEHTIB 3pocTae 3 yacy Biakpurts y 2013 p.

Topik Ha XIMIKO-TEXHOJOTTYHOMY (aKyabTeTi BiOYBCSA Ipolec peoprasizamii OCBITHIX
nporpam piBHiB Marictpa Ta PhD cneniansaocti 161 - XimiuHi TexHONOrii Ta iHXeHepis. 3amicTh
nporpamMu «XiMi9HI TEXHOJIOT1i KOCMETHYHHUX 3acO0IB Ta Xap4yoBHUX J00aBOK» Ul MaricTpiB Oyma
CTBOpEHAa HOBA OCBITHS mporpama «XiMis 1 TEXHOJIOTiS OpraHIYHMX MaTepiajiBy, OCBITHIN mporec
Kol Temep 3abe3nedyoTh kadenpu (i3wdHOI XiMii Ta OpraHigHOI XiMii 1 TEXHOJIOTI] OpraHIYHUX
pedoBuH. lle mpu3Beno A0 TOro, Mo KapAWHAIHLHO 3MIHWIACH HE TUTHKM Ha3Ba MpOrpamu, aje i ii
3micT. HamoBHeHHST OCBITHROI Tiporpamu nepeOyBae y Mpoleci BIOCKOHAJICHHS, Ha JaHWWA 9ac 10
TPOMAaJICBKOrO OOTOBOPEHHS 3alpOIIOHOBAaHI MEBHI 3MiHW. TWM HE MEHII, Yac CBiqYWTh, IO B
nporieci 00’ eaHaHHA Kadeap U MiAroTOBKM MariCTpiB € 1 MO3WTHBHI sBUIA. BracHwWil H0CBin y
HaBYAJILHOMY TIPOIIeCi JT03BONMHMB Kadenpam chopmyBaTH eheKTHBHMI HaBYAIBHUHN IUIAH, PO IO
CBIZTYMTH TI0SIBA HOBMX KOPUCHUX ISl CTY/ICHTIB OCBITHIX KOMITOHEHT.

OnauM i3 HampsAMKiB pO3BUTKY Kadenpu (ismuHOI XiMii € pO3MIMPEHHS OCBITHIX Ta
HayKOBHX CTOCYHKIB i3 iHO3eMHUMH yHiBepcuTeTamu. 3 2021 poky B pamkax Epasmyc+ 3’sBumacs
MOJKJIMBICTh BIANPABIISITH HAa CTaXKyBaHHs CTYIEHTIB B yHiBepcuteT M. [lanmepmo (Itamis). Kademnpa
¢i3nyHOi XiMii BUKOPHUCTOBYE TaKOX IHCTPYMEHTH MOJBIHHOI acIipaHTypd. 3a OJHI€I0 13 TaKHX
mporpam cIiibHo 3 yHiBepcuteroM [ panaau (Icranis) HaBYae€ThCs acmipaHT.

IcHye mpoOsieMa, sika BHKJIMKA€ HEOOXITHICTh 3MIHIOBATH MIIXOIM B OCBITHBOMY IPOIIECI.
Hami 3mo0yBavi, Maroun BeTUKUN BUOIp MICIb JUI MpaIeBJIAIITYBaHHS, B MEPIIY Yepry oOMparoTh
poboty. BimmoBigHO, MeHIIE BUTpayarOud dYacy MJIs HaBYaHHS, Ha JKalb BTPAvyalOTh DPIiBEHb
IMOMHHKX 3HaHb, POTE HAOUPAKOTh JIeNI0 OLIbIIe—(paxoBi 3HAHHS PeaTbHOI0 BUPOOHMIITBA.

[Iparmroroui CTYIEHTH peaabHO OMOMAararoTh BUPILNIYBAaTH MUTAHHS OpraHi3allii MpOBeIeHHS
MPaKTHK. 3 OrMsAAy Ha cydacHi TeHaeHuii, koou MOH Vkpainun 3akiukae 10 30UTbIICHHS Y
3100yBaviB MPAaKTUYHUX HABUYOK, el (akT ije Ha KOPUCTh OCBITHROMY Ipolecy. BpaxoByrouw,
mo B KHiBCbKOMY perioHi CKOHIIGHTPOBaHA JOCHTh BENMKa KUTBKICTh IMiJIPUEMCTB 3 BUPOOHHUIITBA
KOCMETHYHUX MPOJYKTIB, Kadeapa Mae BEIMKHA BHOIp MICIb /Ul MPOBEACHHS MPAKTHK. 3a OCTaHHI
POKHM KOJIEKTUB HaOyB HOBI KOHTaKTH 3 NpoQinsHUMH BHpoOHHIITBaMU, TakuMu sik TOB JIVKUIVK,
TOB Harypansna Kocmeruka, TOB Excnieptr Kocmetuk, TOB Actpakocmeruka, KOD «Tpeita».

Benmukuii BiICOTOK 3aHATOCTI CTYIEHTIB y NpO(UILHOMY BHPOOHHUIITBI € TO3UTHBHHUM
SBHUIIEM, OCKUIBKM IO03BOJIIE€ Yy HAWOMMKYOMY MaiOyTHBOMY 3alpOBaJUTH TaK 3BaHy AyallbHY
OCBiTY, 10 4Yoro 3akinukae Ta crumymoe yHiBepcuter KIII im. Irops Cikopcebkoro. Lls dopma
HaBYaHHS JIO3BOJIUTh HAIIMM CTY/AEHTaM MAaKCHMaJlbHO HAOIM3UTUCh 10 3HaHb Ta MpoOIeM
peanbHOrO BHpOOHHITBA. [Ipoliec BpoBaKeHHS TyadbHOI OCBITH Ha Kadeapi 3HaXOMUThCS B CTalii
OIPAIIOBAHHSI.

39



JIOKCHUJI TUTAHY: ®OTOTOKCHUYHICTD TA IIJIAXH ii TOJOJAHHA 114
KOCMETHNYHUX 3ACTOCYBAHb
Coxonbcpkuii .B.Y, Uurupunens O.E.L, ok H.B.2, Kopinuyk 1.B.!
Menbuuk A.B.
LKTII imeni Irops Cikopcebkoro, M. Kuis, Ykpaina, e-mail: georgii.sokolsky@gmail.com
’BinonepkiBchbKuii HAIliOHANBHUIA arpapHuii yHiBepcuTeT, M. bina Llepksa, Ykpaina

Hiokcua tutany(T) mUpOKO BUKOPUCTOBYETHCS /ISl 3aXUCTY IIKIPH JIFOJAWHU Y CKIIAJ1
COHIIC3aXMCHUX KOCMETHYHHMX 3aco0iB. Bin € Heopraniuaum Y@-(UIbTpoM Ta pO3CIIOE,
BinOuBae ¥ morimHae Y@-BunpomiHioBaHHA. be3nedHoro B pementypax i BHPOOHUKIB
0araTh0X KpaiH BBaxkaeTbcsl KoHIECHTpamis mo 25% [T. HanoawcmepcHWid MIOKCUA THTaHY
(HAT) — oaun 3 HeOararbox HaHOMAaTepianiB, o¢iliiiHO A03BoJeHNX B €C 10 BUKOPUCTAHHA Y
kocMetunl. OfHaK HapsAay 13 psOM €KOJIOTTYHUX IpoOiieM, 10 Mopo/pkye npucytHicts AT y
COHIIE3aXUCHUX 3ac00ax: PYWHIBHUU BIUIMB Ha KOpajoBi pudH, MOPCHKI OI0Tre€0IeH03U TOIIO
3’BUJIMCS JlaHl PO TOKCHYHICTh JaHoro okxcuay. 3 2018 p. psan €Bpomneilcbkux KpaiH
3aboponmmn BukopuctanHs T sk xapuoBoi moOaBku. Cepen iHmUX mpoOieM, 3BepTae yBary
3HayHa (pOTOKATaJIITUUHA aKTUBHICTH IIbOTO OKCHUJY, 1110 Ma€ OyTH 3MEHILEHa MPH 3aCTOCYBaHHI1
B kocMmeTHIll. CaMe po3risiay i€l mpooieMu MPUCBSYEeHA J1aHa poOoTa.

[Tonmimopdui Buposminu JT — anaras 1 pyrun 3abe3nedyroTh 3axuct Big YO y
mupokomy aianazoni Bin UVA Il no UVB. [ani namiBnposinnuku (HII) marore mmpuny
3a0opoHeHoi 30HU: pytun — 3,0 eB; anaraz — 3,2 eB. Omxke, 11 pyTiily cMyra MOrJIMHaHHS
3cyHyTa B o0macth 10 400 HM; anarazy — 10 380 HM, TOOTO iCHY€ 3/1aTHICTh TOTJUHATH TUTBKU
B Y®-o0mnacti crektpy. OmHuM 13 HacaiakiB podotu Y®d-OGnokatopa mim giero kBaHty Yd-
BHUIIPOMIHIOBAHHS € Tepexia eneKTpoHy y 30Hy npoBigHocTi HII , a Takok CTBOpEeHHS HIpKU Y
BAJICHTHIA 30HI, 10 3a0e3medye MOXIIMBICTh iX B3a€EMOJIi Ha TMOBEPXHI 3 CEPEIOBHIIEM,
reHeparlio BUIbHUX PaJdKaliB Ta JAeTpajaallii OpraHIqYHUX CIOIYK.

Opraniuni  ab0 HeOpraHidyHi  CTa0LTI3aTOPM  YaCTO  BUKOPUCTOBYIOTHCS  JUISI
YMOXJIMBJICHHS Oe3neyHoro BBenaeHHs HaHowacTmHOK (HY) JIT y cmoxuBui mpomyktu. B
KOCMETHYHIA TPOMHCIOBOCTI TpHHHATO BHUKOopucTOoBYBaTtH J[T pyrun crabinizoBaHuit
KpeMHe3eMoM. OJiHaK Imiciis BUBUIbHEHHS cTaburizoBannx HY y HaBKOIMIIHE cepeIoBHUIIE ICHYE
HEBU3HAUEHICTh MIOJI0 TOKCHKOJIOTTYHMX BiactuBocteit HY depe3 crabimizaropu Ta
pe3ynbTyrouy 0loakymyJssiiro B opraHizmax. Ciig BpaxoByBaTH, IO 3a PaxyHOK TakK 3BaHOTO
“coupling” edexkry, mnoemmanas JT 3 OUIBII MPOBIAHUMH PCUOBHHAMHU IOKpPAIIy€
(OTOaKTUBHICT (HAIPUKIIA[, MPUHHATO 3acTOcOBYBaTH uid potokaTanizy JT anaras : pyrui =
4 : 1). Hapasi nsg mpobiema akTUBHO JOCHIIKYEThCSA. Takok BUKOPHCTOBYIOTH e(eKTH
nomyBaHHs T Tomo. OaHak epexTH MOMyBaHHS MOXYTh OyTH MPOTHUIICKHUMHU OYIKYBAHHM:
HAMH MOKa3aHo, 10 NPUCYTHICTh y cTpykTypi JT karioni Ti**e HeGaxaHOIO U1 KOCMETHUHUX
3acrocyBanb /T.

Hamu mnepeBipeHO oOpraHiyHui cTa0OLTI3aTOp MAaJIbTOACKCTPUH, CHHTE30BaHUU 3a
meroaukoro [1]. CraGimizoBanuii 3pazok JIT mepeBipsiin Ha OGIOTOKCHYHICTH PAaKOMOMIOHUMHU
poay Daphnia. PesynpTaté miarBepausid MO3UTHBHUN €(EKT M0JaBaHHS MAJbTOJCKCTPUHY.
[lepcniektuBHUM migxoaoM € moenHatd [T y KOMIIO3UTHI Marepiaiu 3 alrOMOCHUIIKATHUMH
HAaHOTPYOKaMH, HAMPUKIAM, Talya3iTy, [0 MalTh 30JSITOPHI BIACTHBOCTi, BUKOPUCTABIIN iX
3/IaTHICTh O KOHTPOJHOBAHOTO BUBUIHLHEHHSI aKTMBHUX KOMIIOHEHTIB, 10 OyIyTh 3amooiraTu
HAKOMUYCHHIO aKTUBHUX ()OPM KHCHIO MPOTATOM EKCILTyaTallii KOCMETHYHOTO 3aco0y.

OTxe, npobiema potoTtokcnyHocTi T y KOCMETHYHHX 3aCTOCYBaHHSX ICHYE, MiIAXOIH
Ta METOJIMKU 3HIKEHHS OCTaHHBOI Hapa3i aKTUBHO PO3POOISIOTHCS.

1. [lep6akoB A. b. Ta in. Ilarenr P®. MIIK A61K 33/24 (2006.01), A61K 47/36
(2006.01), A61P 39/06 (2006.01), A61J 3/00 (2006.01), B82B 3/00 (2006.01), B82Y 5/00
(2011.01). Ne 2 484 832, 3asBn. 04.04.2012; omy0:1. 20.06.2013. Bron. Ne 17.
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APPLICATION OF UNIQUE PROPERTIES OF LAYERED DOUBLE
HYDROXIDES IN THE DIFFERENT AREAS
Vadym Kovalenko, Valerii Kotok, Anastasiia Borysenko, Olexandra Zima
Ukrainian State University of Chemical Technology, Dnipro, Ukraine,
vadimchem@gmail.com

In modern chemical technologies, medicine, and analysis the most perspective substances
are universal, easy changing for different requirements. These substances must be single “bricks”
for the construction of materials, similar to the “LEGO” constructor. Layered Double
Hydroxides (LDHSs) have unique properties and could be for the synthesis of different substances
for a wide range of applications.

What is LHD? For the answer to this question, metal hydroxide must be analyzed. Well
known, that divalent metal hydroxide usually exists in two forms:

a) B-form with formula Me(OH).. This form has a hexagonal crystal structure with an
under-layer distance of 4.6 A, named single-layer lattice. This form has high stability, but lower
chemical and electrochemical activity;

a) o-form with formula 3Me(OH),*3H,O. This form also has a hexagonal crystal
structure, but the under-layer distance is 7.6 A. This lattice is named the double layer because it
consists of a regular layer (included Me, O, H) and an irregular layer with crystalline water. This
form has higher chemical and electrochemical activity, but lower stability.

Formally, LDH can be obtained by a change in the metal hydroxide lattice (Me-host
hydroxide) some Me-host cation to Me-guest cation, for example, Zn?* to AP*. As a result, extra
charge (+3) - (+2) = +1 is obtained in the lattice. But this extra charge can be compensated by
intercalation of different anions into the under-layer distance. Therefore general formula of LDH
is Me1™«Me2™" 1« (OH)2AX (m-n*0,66H20, where are: Mel (metal-host) are Me?* (Zn, Ca, Mg,
Ni, Co etc); Me2 (metal guest) are Me®* (Al, Co, Fe etc) or Me** (Ti, V, Zr etc); A — intercalated
anion: a) CI, NOs", SO4> etc. — usually counter anion from metal salts; b) inorganic functional
anions MoO4%, CrO4%, [Fe(CN)e]*'; ¢) organic functional anions (drugs, dyes, vitamins etc.).

Therefore it was concluded that LDHs are not a mixture of hydroxides, LDHs are a
mono-phase system with a crystal lattice of Me-host hydroxide. LDHSs are ionic constructor,
which consists of 3 changed parts — Me-host cation, ME-guest cation, and intercalated anions.
Also, LDH has ion-exchange properties. Using the different combinations of these three
components in the LDH, a wide range of different functional substances can be synthesized.

The most interesting fields of application of LDHs are:

1) Electrocatalytic oxidation of organic and inorganic substances. Application of LDHs
with electrochemically active Me-host (Ni, Co) for electrocatalytic oxidation of organic
substances based on mediator mechanism of catalytic behavior. Ni-Ti and Ni-Ti-molybdate
LDHs were synthesized special for deep electrocatalytic oxidation of formaldehyde.

2) Obtaining the cosmetic pigments. LDHs can be used as colorizing pigments. For
colorizing, pigments can be formed by using colored cations of ME-host or Me-guest or
colorizing intercalated anions. As a nail polish pigments synthesized LDHs, intercalated by
anion of food dye — Indigocarmin, Orange Yellow S, Tartrazine have been synthesized.

3) Pharmaceuticals: «encapsulation» of anionic drugs and using their medicinal
properties. Zn-Al LDHs, intercalated by active chlorine form were synthesized as disinfectants.

4) Food additives obtaining. LDHs can be used for obtaining food additives via
intercalation in the LDHSs or formation of composite with LDH.

5) Sensors: a) Fluorescent sensors. It is possible to synthesize the solid LDHs,
intercalated anionic fluorescent-active substances; b) lon-Selective Electrode. Based on ion-
exchange properties, it is possible to synthesize electrode-active LDHSs, intercalated anions,
which must be detected (for example CrO4>, Diclofenac-anion, Ascorbic-anion, etc.)

6) Water purification from anionic pollutants. LDHs can be used for purification from
different anionic pollutants, especially organic surfactants, dyes, etc.
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OJAEP)XAHHSA ®OCPATHUX XAPUYOBUX JOBABOK
Bacunenko K.B., Hikonenko M.B.
JABH3 «YkpaiHCchbkuii Aep:KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
np. ['arapina, 8, 49005 /{ninpo, Ykpaina,
e-mail: katrin30.01.92@gmail.com

B nam yac ¢ocdaTtHi coni MMPOKO BHKOPHCTOBYIOTHCS B CUIBCHKOMY T'OCIOJAPCTBI, a
TaKOX B 0araTboX ralry3siX MPOMHCIOBOCTI: XIMIUHii, Xap4oBil, papManeBTUUHIH, eTCKTPOHHIH,
TEKCTUJIBHIN TOIIO. AJie JJisi 3aCTOCYBaHHS B Xap4oBidd Ta (apMalneBTUUIHIA MPOMHCIOBOCTI JI0
¢bocdatiB mpea'sBIAIOTH 0COOIMBI BUMOTH HE MICTHTH TOKCHYHI JIOMIIIKK apceHy, IIIoMOyMy,
d-meTtaniB Ta duryopy.

KnacuuHni criocobu oaep:kaHHs XIMIYHO 4YUCTHX (hocdaTiB aMOHIIO 1 JYKHUX METaliB
0a3yloThCsl Ha HeMTpanizalii po3uuHIB XapyoBoi opTodocPopHOi KUCIAOTH ab0 i peaKTUBHUX
MapoK XIMIYHO YHUCTMMU KapOoHaTamMM abo0 TIIPOKCUAAMM JIY’KHUX METaliB 3 MOJalbIIUM
yYHaproBaHHIM PO3YHMHIB cOJel i ix kpucrtamizarii. O4eBUIHO, 110 BHCOKA BapTICTh TaKHUX
¢docdariB BHU3HAYAETHCS BApTICTIO MPEKypcopiB ix cuHTe3y. Po3poOka ambTepHATUBHUX
TEXHOJIOTIM, sIKI © M03BOJISUIM OTPUMYBAaTH OUIbII JelIeBl XIMIYHO 4MCTiI (ocdaTHi coil, €
aKTyaJbHUMHU HaYKOBO-TEXHIYHUMH 3a/Ia9aMHU.

B pe3ynbraTi npoBeneHNX AOCTIIKEHb BUZHAYEH1 KOHCTAHTHU Aucouianii opTodochopHOT
KHCJIOTH TIPU BapilOBaHHI 10HHOT CHiIM po3unHiB Bix 0,25 mo 5 ox. BusnadeHo, 1m0 KOHCTAaHTH
mucomianii Ha3POs 3 pocToM i0HHOT CHITM PO3YMHIB 3MIHIOFOTHCSI HEITPOTIOPITIHHO.

JlocnikeHHs npolieciB criBocakeHHs Mikpokiibkoctelt cnonyk Cu(1l), Cd(II), As(III),
Pb(1l) 1 ¢pnyopy 3 rizpodocdaroM Kanbllito MOKa3aId MOXKIMUBICTh iX KUIbKICHOIO BUJIYYEHHS 3
po3unniB CaCl; ta amoHiitHux coseit opTodochopHoi KuciIoTH. BeTaHOBICHO 3HAYHUI BIUIHMB
Ha €(QEKTUBHICTh MPOIIECY CITIBOCAHKEHHS MPHUPOIA MIKPO- 1 MAKPOKOMIIOHEHTIB (TOOTO 10HIB
KaJbIlio 260 pochopHOT KUCIOTH) Ta KUCIOTHOCTI PO3UYUHIB, 3 SIKUX BUIJAISIOTHCS 111 JOMIIIIKH.

Po3paxynku noka3zanu, 1mo it KitbkicHoro BunaieHds gomimok Cd(IT), As(II), Cu(II) i
Pb(Il) Ta dayopy 3 po3uuny CaCly ciig gomaTu B HbOTO KOHIIEHTPOBAHUN PO3YMH XIMIYHO
upcToi GocdopHOi KHCTOTH i3 po3paxyHKy He MeHme 15 r H3PO4 Ha 1 am° posumHy Xmopumy
KaJIBITIIO 1 MIJIIXOM HEWTpasi3aiii po3unHOM amiaky J0BecTH 3HadeHHs ioro pH mo 2,5-3,0 ox.
Jliia BUAajgeHHs] TOKCUYHUX JAOMIIIOK 3 po34uHYy (OCPOPHOT KUCIOTH PEKOMEHJOBAHO MTPOBECTU
CHIBOCA/DKEHHS y NBa etanu: cnodatrky npu pH = 6,0-6,5 Buganutu cronyku Cd(II), Cu(Il) i
Pb(II), Ta ¢ayopy Ha mio Gyne notpioHo He MeHm 4 r CaCly Ha 1 am® kucaoTH, a moTiM npu pH
= 8,0-8,25 BuaanuTH 3QIMIIKH apceHy, Ha mo 3HanoouThcs He MeHm 13 T CaCly Ha 1 M
PO3YHHY.

B pesynpTaTi mpoBeNeHHX EKCIEPUMEHTIB 3 XIMIYHOTO oOcamkeHHs oprtodocdaris
kanbuito npu pH 4-10 ta cranomy mossipHomy criBBigHomieHnHi Ca/P = 1,5 Bu3HaveHo, 1o y
BcboMy aiana3zoni pH 3a temnepatypu 20 °C ocamkyeThcs nuine oHa MeTacTabiibHa popma —
murigpat rigpodocdary kaneiito (Ca/P = 1,0). Ilicnga i30TepMidyHOI BUTPUMKH OTPHUMAaHHUX
cycneH3i B peakTopi BUCOKOro THCKY mpu 250 °C mpotsiroM 6 roauH riapodocdar Kanbiiro
MOBHICTIO JIET1IPATY€ETHCS 1 YaCTKOBO MEPEXOUTH Y OUTbII CTa0UIbHY (OPMY — T'IPOKCHATIATHUT.

3po0i1eHO BUCHOBOK, 110 HAa BIAMIHY BiJl KUCIIOTHOCTI PEAKIIHHOTO CepeloBUILA BUXITHE
MosbHe criBBiqHOmIeHHs: Ca/P He Bu3Hauae 0a30Buil ckian ocaiiB ¢hocdaTiB KalbIlilo.

TeopeTnyHo 1 eKCHEPUMEHTAJIBHO MOKA3aHO, L0 CIIOCOO0AMHU 130T€PMIYHO-130TIAPHUYHOT
OJTHOCTa/IMHOI KpucTamizauii 1 KOHBepcii Ticias JOOYMCTKM 1 AaMOHI3alli pO3YMHY
optoocopHOi KHCIOTH MOXKYTh OyTH OJAEp)KaHI HACTYMHI XIMIYHO YHCTI HPOAYKTH:
(NH4)2HPO4 (3 Buxomom g0 82%), NHiH:POs (mo 56%), NaaHPO412H>O (10 96%),
NaH2P042H20 (10 100%) Ta KH2PO4 (10 66%).

ExcnepuMeHTaabHO YTOYHEHI TEXHOJIOTIYHI MapaMeTpu TpoleciB  TBepAodaszHoi
KOH/IeHCallli CHMHTe30BaHMX opTodocdariB, M0 J03BOJIAE OJEPKYBATH IIE YOTHPH XapyOBi
no6asku — mipodocharu NasP207, NaxH2P207, KoH2P207 1 CazP207. Tepmiuna o6pobOxa
optoocdariB iICTOTHO PO3MIMPIOE ACOPTUMEHT NMPOMIOHOBAHOT MPOTYKIIii.
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SYNTHESIS AND CHARACTERIZATION CHIRAL DOPANT BASED ON AZO-
FRAGMENT AND MENTHOL

V. Chornous?, A. Grozav?®, M. Vovk®, Yu. Dmytriv®d, A. Rudnichenko®, N. Kasian, L. Lisetski'
and 1. Gvozdovskyy9*
4Department of Medical and Pharmaceutical Chemistry, Bukovinian State Medical University,
Chernivtsi, Ukraine; ®Department of Mechanisms of Organic Reactions, Institute of Organic
Chemistry of the National Academy of Sciences of Ukraine, Kyiv, Ukraine; “‘Enamine Ltd, Kyiv,
Ukraine, YDepartment of Chemical Technology, National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine; *ChemBioCenter, National Taras
Shevchenko University, Kyiv, Ukraine; "Department of Molecular and Heterostructured
Materials, Institute for Scintillation Materials of STC "Institute for Single Crystals" of the
National Academy of Sciences of Ukraine, Kharkiv, Ukraine; 9Department of Optical Quantum
Electronics, Institute of Physics of the National Academy of Sciences of Ukraine.

We  present the newly synthesized chiral dopant  2-[(2-isopropyl-5-
methylcyclohexyl)oxy]-2-oxoethyl 4-{(E)-[4-(decyloxy)phenyl]diazenyl}benzoate (ChD-3501),
consisting of azo- and aliphatic fragments together with a chiral center based on I-menthol as a
reversible light-controllable chiral dopant. To assess the effects of UV/VIS irradiation and
temperature in the isotropic and liquid crystalline (LC) states, we studied the spectral kinetics of
ethanol solution of ChD3501, as well as induction of the cholesteric helix when it was dissolved
in nematic LC (E7) as a chiral dopant. The concentration dependence of the helical pitch of the
induced cholesterics was studied by means on Grandjean-Cano method, and the helical twisting
power of ChD-3501 in the nematic host E7 was determined. The reversible trans-cis
isomerization of chiral dopandt ChD-3501 in E7 under UV/VIS irradiation was studied, and it
has been found that the storage of the cis-isomer at certain constant temperature also leads to the
reversible isomerisation, which presents a certain interest for applications

OH
2K

"'C10H21-O_©'N 0

+

HJC\./CHJ

0, A
cu/\n/ . H4C

(o)

Synthesis of  2-(1R,2S,5R)-[(2-isopropyl-5-methylcyclohexyl)oxy]-2-oxoethyl  4-{(E)-[4-
(decyloxy)phenyl]diazenyl}benzoate (3).
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B-XJIOPBIHLJIAJIBJAET I Y BATATOKOMIIOHEHTHIN PEAKIII YI'1

B.B. Anan’eBal, O.1. Mixenpkinal, I.I. MespHuK?,
O.B. Lurankos'?, B.A. Ue6anos?

'Hanionansuuit Texuiunmii ynisepcurer «Xapkischkuit Ilomitexaiuauii [ncTutyT,
VKPATHA, Xapkis, 61002, Byn. Kupruuosa,2
geminalsystemsn@gmail.com
’HaykoBO-TeXHONIOTTUHHH KoMmIieke «lHCTHTYT MoHOKpucTaniBy HAH Ykpaiuu,
VKPAIHA, Xapkis, 61072, np. Hayku, 60

bararokomnonenTHi peakii, Hanpukian peakiis Yri (UQi-4CR) € ogHuM 13 TOTYXHUX
IHCTPYMEHTIB JJIi CTBOpPEHHsS O10110T€K OpraHidYHMX pPEYOBHMH 3 METOI0 3allOBHEHHS Ta
CHUCTEMATUYHOTO JOCTIKEHHs XIMIYHOTO MPOCTOPY B paMKaxX KOHLEMIIN XiMii MOJIEKYJIPHOTO
PI3HOMAHITTS 1 MEAUYHO-OPIEHTOBAHOTO CUHTE3y. PoOUTHCS 11€, 30KpeMa, 3 METOI0 €(heKTHUBHOTO
MOIIYKY HOBUX OI0JIOTIYHO AKTHMBHUX PEYOBHMH Ta HOBHUX KOMIIOHEHTIB ()YHKIIOHAIbHUX
MarepiaiiB.

Moaudikaiiis moi3aMillIeHOro MIPOoNy HNPUBOAMTH JIO MOJEKYISPHOI CKJIaJHOCTI 1
MIJBUIIEHHIO MOJIEKYISPHOI PI3HOMAHITHOCTI IUTHOBUX CIOJYK, &, OTXeE, 1 J0 30UIhIICHHS
BIPOTIAHOCT1 MPOSIBY PI3HUX BUIIB O10JOTTYHOI aKTMBHOCTI. ToMy BUPIIIEHHS L[OTO 3aBJAaHHSA
Ha TPHUKIaal 0araTOKOMIIOHEHTHUX PEAKIld 3a y4acTi MIPOJIOBMICHUX alIbJIETIIB, IO MICTATH
BUIBHMI peakIifHUIA LIEHTP B O-TIOJO0XKEHHI A0 KapOOHUIBHOI TIpyNH, O-TaJOTeHKapOOHOBHUX
KHCJIOT, IEPBUHHUX aMIHIB Ta 1301L1aH1IB € aKTyaJIbHUM.

H,N. :
Rl

Cl
ne 0 CH;0H
3 ‘ \ H N (0] rt., 12 -48h
N CH; Cl
C,H;0,C" | OH Ugi-4CR
1
I R
R2NC
II
0,N
R' = CH; OCHj; Br, CF3; R? = t-Bu, H,C
3HaiiieHo, 1o cymim B-xmopBiHUtaneaeriny |, napa-zamimieHoro asininy, mpem-
OyThiti3oLiaHiny abo 2-HITpOOECH3MIII30IIaHITy Ta MOHOXJIOPOLTOBOI KHCIOTH 3a KIMHATHOIL
TEMIIepaTypu B CEPENOBUII METAaHONIy ab0 €TaHOoNy MepeTBOproeThes Ha Oicamin |l — mpoaykr

YOTHUPHOXKOMITOHEHTHOI peakiiii Yri.

IIpu peanizauii anbTepHATUBHOTO BapiaHTy 1Iii€i peakuii (TPUKOMIIOHEHTHOI), 3
BUKOPHUCTAHHSIM Bi[IMIOBIIHUX a30METHHIB, 1[0 CHHTE30BaH1 HAa OCHOBI B-xJopBiHiTanpaeriay | i
apuIaMiHiB, 3a aHAJIOTTYHUX YMOB BHJIUIAIOTHCA Ti 5K cami mpoaykT Yri 1.

Otpumani cionyku |l MaroTh Aekiabka peakifHUX HEHTPIB 1 MIPOJBbHUN LUK Y SKOCTI
¢dapmakodpopHOro (parmeHty, a ToOMy, Ha Hally AYMKY, € MEPCHEKTUBHUMH OO’€KTaMH s
MOJANBIINX LUIECHPIMOBAaHUX TpaHChOpMalliil 3aMIiCHUKIB, B TOMY YHCIi, 3 METOI MOOYI0BH
HOBUX TETEPOLMUKIIYHUX CHUCTEM Ta YTBOPEHHS MOXIUBOI KOMOIHamii JeKiIbKOX
¢bapmakopopHUX PparMeHTIB.
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BUBYEHHS MEXAHI3MY AHTHOKCUJAHTHOI JIIi KOMILIEKCIB KYIIPYMY 3
TIOCEMIKAPBA30HAMU APOMATHYHUX AJIBAEI'TIIB
Annpiituyk F0.M., JIsunens O.C.
UYepniBeubkuii HarioHanbHuil yHiBepcuteT iMeHi Opis deapkoBuua, M. YepHiBii, YkpaiHa,
y.andriichuk@chnu.edu.ua

3 MeTOI0 MOIYKY e()eKTUBHUX aHTHOKCUIAHTIB HAMU OTPUMAHO KOMILUIEKCH KYIpyMy 3
¢izionoriuno aktuBHUMH Tiocemikap6a3zoHamu (TCK) OeHzanbaeriay, CaTiUIOBOTO allbICTioy
Ta 2,4-MUriIpoKcHOeH3aIbACTINy Ta BHUBYCHO 1X AHTHOKCHUIAHTHI BIACTHBOCTI B MOJICIBHHX
peakmiax 3 kymenrinponepokcuaom(I'TIK) Ta kymeHOM.

BomroMoMeTpuYHUM  METOAOM  IHINIHOBAHOTO  OKHUCHEHHA KyMmMeHny B JM®DA
( Viymes = Vimea = 1:1) BCTaHOBIEHO, IO KOMIUIEKCH KYNpyMmMy 3 TioceMikapOazoHamu

apOMaTUYHUX ANBJETIAIB € €PEKTUBHUMU IHI10ITOpaMU OKUCHEHHS], iX €(PEKTUBHICTh MPAKTUYHO
HE 3aJIe)KUTh BiJ 3MIHM KOHIIEHTpallii. AHTHOKCHJAHTHA 3/aTHICTb KOMIUIEKCIB BUIIA, HDK Y
10HOJTY.

Jlj1 BCTAaHOBJIEHHSI MEXaHI3MY HT10ITOPHOT /A1l KOMIUIEKCIB KyIIPyMY HaMH BUKOPUCTAHO
peakiito po3KJIaxy KyMEHTIIPOTEPOKCHAY, OCKUIBKM OCHOBHHM TIPOJYKTOM OKHCHEHHS
OpraHiuHUX CIHOJYK Ha paHHIX cragisx nporecy € rigpornepokcns ROOH, skuit moxe
MIEPETBOPIOBATHUCS 3 TEHEPYBAHHSM BUIBHUX PaJUKAaIIiB.

Peaxitiro MIPOBOIUIIN 3a

18- temnepatrypu 363 K B iHepTHIH
’g-% . : ; atMocdept  kapOoH(l1V)  oxcuay, fK
£ ] B s pO3uMHHUK BUKOpucTOByBaM JIM®DA.
‘ ' KonnenTpaiiiiai 3amexHoCTi e)eKTUBHOT
KOHCTaHTH mBHIKOCTI po3kinany ['TIK 3a
HAsBHOCTI KOMIUIEKCIB KYyNPyMy MaroTh

8- TMiHIAHUN xapakTep (puc.l).
6- Puc. 1. 3anexHicth e()EKTUBHOI
4 KOHCTaHTH mBUIKOCTI po3kiany ['TIK Bin
KOHIICHTpaIlli KOMIUICKCIB KymIpymy 3
. TCK: Oenzanpaeriny (1), camimuioBoro
0 2 4 6 8 10 alberisy (2), 2,4-muriapoKcu-

C - 10°, mous/n 6CH3aHBI[CFiI[y (3)

HocmimxyBanuit nporec
omucyerbcs TakuM KiHeTHdHuM piBHSHHIM:W = Ko[I'TIK] + K[I'TIK][Cu-TCK]. Po3paxoBaHo
3HaueHHS KOHCTaHTU MBHUAKOCTI k (Tabn.l). Takox mociimkeHa TeMiepaTypHa 3alleXkKHICTh
KOHCTaHTH k.

Tabauus 1
3naueHHs KOHCTaHT mBUAKOCTI k posknany I'TIK mig niero komiekciB kynpymy 3 TCK
apomatrnaaux anpaerifgiB. T=363 K, [['TIK]o= 0,12 monb/n

Komnnexc k, m/mMonb-c

Cu-TCK 6en3anpaeriny 0,63+0,01
Cu-TCK caninuioBoro aibJaeriay 5,4+0,11
Cu-TCK 2.4-nurinpokcuOeH3anbaeriay 10,2+0,14

To6t0, kommekcu kynpymy 3 TCK apoMaTHUHUX albAETiliB € KaTani3aTopaMu po3KIaLy
I'TIK, He3BakarouM Ha HASABHICTb Y MOJIEKYJaX JIFaHIIB JAOCTaTHbO MOTYXHHUX IHT1OITOPHHUX
neHtpiB. Karamituuna i KOOpAMHALIMHMX CIOJYK KYOpyMy 3yMOBJIEHAa YTBOPEHHSM
peakiiiiHo3gaTHUX TpoMikHUX KomruiekciB Cu-TCK-rigpomnepokcu, i MomanbIIuidi po3KiIa
BiZIOYBa€THCS HENMAHIIOTOBUM HUIAXOM (IHAYKOBaHUN HAMpsM BiICYTHIi).

OTxe, KOMIUIEKCM KyopyMy 3 TioceMikapOa3oHaMH apOMaTUYHUX QJIbJETiAIB €
IHri6ITOpaMu OKUCHEHHsI KOMOIHOBAHOT Jiii, BOHM PYWHYIOTH TipONEpPOKCUIN Oe3 reHepyBaHHs
BUIBHUX PaJIUKAIIiB.
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JTAMEPHU3AILISA a-AJKIJIAKPOJIETHIB 3A PEAKIIEIO JLIbCA-AJIBJIEPA
Butpukym H. M., Konoouu C. B., ITomroxud 1. I1., Atunimmu 17058
Hamionansnuii yaiBepcuret «JIbBiBChKa mosiTexHikay, JIbBiB, Ykpaina
nataliya.m.vytrykush@Ipnu.ua, Stepan.Kolobych.XT.2018@Ipnu.ua, ihor.p.poliuzhyn@Ipnu.ua

CHUpOBUHOIO ISl OJICpKAHHS JUMEPIB 0-aIKUIAKPOJICTHIB € BIMNOBIMHI allbJeTinu, SKi
BUKOPUCTOBYIOTHCS TaKOXX I CHHTE3Y O-JIKUIAKPHIOBUX KHUCIOT 1 iX moximHuXx. Jlumepn
O-JIKUTaKpOJIETHIB YTBOPIOIOTHCS SIK TIOOIYHI MPOAYKTH B MPOLIEC] OJCPKAHHS O-aIKUTAaKPOJICIHIB,
a TOMy JeTajbHe 1 MUIECTIPSIMOBAaHEe BUBUYEHHS JI€EHOBOI MUKJI3alii 0-alKiUTaKpOJICIHIB Ta MOIIYK
MOYIJIMBUX CHOCOOIB BHUKOPUCTAHHS iX IUMEpIB € aKTyaJbHOIO HAYKOBOIO Ta MPAaKTHYHOIO
3aJauero, BUPIIICHHS K01 JO3BOJMUTH OUTBII €(EKTHBHO BHKOPHUCTOBYBATH MOOIYHI MPOIYKTH B
MpoIeci OJIepKaHHsS  O-aKUTakpoJieiHiB. Jumepu o-anikimakponeiHiB, sk 1 iXHI TOXigHI
BUKOPHUCTOBYIOTbCSI Ul CHUHTE3y OapBHUKIB, IIacTU(IKATOPIB, €CTEpiB, IMKJIONEHTAHOHIB,
MOBEPXHEBO-AKTUBHUX PEUOBMH, CYOCTaHIIIH JTIKapChKUX Mpenaparis.

Jumepuzaiiis  o-aJdKUTakpoJIeiHIB BimOyBaeThcsi 3a peakuiero [imbca-Anpaepa, ska
3aleXHO BiA OynoBM 1 (I3MUHUX BIACTHUBOCTEH IOYATKOBUX DPEYOBMH MPOTIKAE 3 PI3HOIO
MIBUJIKICTIO 1 3JIMCHIOETBCA B PIBHUX yMoBaxX. OCKUIBKM ISl peakilisi € 0O0OpPOTHBOK, TO ii
piBHOBAara 3MmilieHa BIIpaBo MU MOMIpPHIN TeMIepaTypl, ajie Ipu ii 3pOCTaHHI 3CyBa€eThCA BIIIBO.

R CH R 7 R
AN k. CH CH,
H AR
¢ GH, \c/’ CH, Ky \c/ \CH2

C—R | | R K _R

HC HCs.  .C 1 HC C

\ \ X .- \ /\
o o\ o) _

BuBueHHS KIHETHYHHX 3aKOHOMIPHOCTEH peaKIlii JuMepu3allii o-aakiIakposIeiHiB (aIKiT
= METWJ, €TWJ, H-OyTWJI) MPOBOJWJIM i THCKOM B TEPMOCTATOBAHUX CKJISHUX aMIIyiax.
Peakiiini cyminri oaep>kaHHs TUMEPIB O-aJKUIAKpOJIETHIB Ta TEPMIYHOTO PO3KIAAY iX JTUMEPIB
aHaTI3yBaJl METOJOM HACAJKOBOI Tra3o-pimuHHOI Xpomatorpadii. KoHCTaHTH IMBUIKOCTI
TUMEpH3allii o-aJIKUTaKpOJICTHIB BU3HAYATM 3a KIHETUYHUM DPIBHSHHSAM JPYTrOro MOpPSAKY, a iX
TEPMOJIi3y 3a PIBHSAHHAM MEPIIOTO MOPSIKY, SKi 3aJJOBUIBHO OTMCYIOTh €KCIIEPUMEHTAIbHI JaH1
TUTBKH JIJIS1 TIOYaTKOBUX JTUISTHOK KIHETUYHUX KPUBHUX. {711 BU3HAUCHHs €Heprii akTuBallii 0yio
BHKOPHUCTAHO PIBHSAHHSA AppeHiyca, a TEPMOJIMHAMIUHI HapaMmMeTpu aKTUBAIIHOTO CTaHy —
entanbnito AH# 1 entpomito AS# po3paxoByBanu 3a piBHsSHHsAM Elipiara. Bucoki Bia’eMHi
3Ha4YeHHs eHTpomii aktusalii -142...-200 JIx/(mons-K) mporecy nuMepusariii € XapakTepHUMU
g peakuiit /luibca—Anbaepa 1 BKa3ylOTh Ha YTBOPEHHS! BUCOKOBIOPSAKOBAHOTO MEPEX1AHOTO
ctany. [ligTBepHKEHHSIM I[LOTO TAKOXK € BITHOCHO HU3bKI BEJIMYMHU €HTAJbIIA aKTHBOBAHOTO
crany 61-91 kJ[x/Monb. Po3puB 1 yTBOpeHHs 3B’S3KIB B TaKuUX pEakIisfix BiAOyBaeTbCs
CUHXPOHHO, 1 BUTpaTa €Heprii Ha pO3pUB OJHOTO 3B’SA3KY B MEPEXiTHOMY CTaH1 KOMIEHCYETHCS
€Hepri€cl0 yTBOPEHHS IHIIOTO. 3HAYEHHS EHEeprid aKTHUBAIlil TEpPMIYHOTO pO3KIany AUMEpPIB
O-aJIKUTaKpoJieiHiB 3HaxoaaThcsl B Mexkax 109-125 kJIk/mMoyib 1 € OUTbIIMMH B TOPIBHSHHI 3
peakiiero auMepu3alii o-ankinakpoiseinis 65-96 x/x/mons. Bemnuunm IgA ans tepmonizy
IMMepiB 3HAXOAAThes B Mexkax 8—10 1 Tak camo sIK 1 3HaUEHHS €HEeprii akTHUBAIlil IIbOTO MPOIIeCy
BIJIMOBIIAl0Th BEIMYMHAM, SIKI € XapaKTEpHUMH JUTsl PETPOJIEHOBUX peakiii J[inbca—Anbaepa.
3rifHO MEXaHI3MY peakiii JuMepu3alii, MoJIeKyJa aJJIyKTy mepen il NepeTBOPEHHSIM Yy
NepexiTHUH CTaH He IOBUHHA NPUIMaTH HE3BUUHY KOH]Irypaitito, a ii CTpyKkTypa MOBUHHA OyTH
OJM3BKOIO IO TeOMEeTpii aKTMBOBAHOTO cTaHy. Huxkdi 3HaueHHs eHeprii akTuBauii 1 eHTadbIil
npolecy AMMepH3alii o-aJKiIakposieiHiB B MOPIBHAHHI 3 TaKUMM K IapaMeTpamH JUls
TEPMOJII3Y JUMEPIB O-aJIKiIaKpoJeiHIB CBiqUaTh MO Te, 110 TEPMOAMHAMIYHO BUTAHIIIMM €
IpoIec yTBOPEHHS JuMepiB. 30UIbIICHHS JOBXKHHM AJIKUIBHOTO 3aMIiCHUKA JUIS TepMOJII3Y
MPU3BOANTh 1O 3MEHIIEHHS BEJIMYMHU EHTPOMii akTWBalii Ta eHeprii axkTuBamii, a s
JUMepur3allii 13 30UTbIIEHHSIM alKUTbHOTO 3aMICHHUKA 111 BEJIMYUHU 3POCTAIOTh.
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MNPOTUMIKPOBHA I IPOTUT'PUBKOBA AKTUBHICTb AMI/IIB
5-APNJI-2-®YPAHKAPBOHOBUX KUCJIOT
Topak F0.1.Y, Bringep 0.0.2, Jlectok O.1.%, JIuteun P.3.1, O6ymax M.JI.!
!JIbBiBChKUit HaiOHATBHYI yHiBepcHUTeT iMeni IBana ®panka, JIbBiB, Ykpaina
’ByKOBMHCBHKUIA JiepKaBHUI MeuuHuil yHiBepcuTeT, YepHisii, Ykpaina
e-mail: horrak@gmail.com

Bimomo, 1m0 CHOJYKH, SIKI MICTSATh y CBOEMY CKIaai apwi)ypaHOBHA Ta a30JIbHUN
(bparMeHTH, BOJIOAIIOTH IIUPOKUAM CIIEKTPOM OIi0JIOTIYHOT aKTUBHOCTL. A3O0JIBHI (pparMeHTH
MICTSATBCS TaKOX y MOJEKYIaX alIKaJloiniB, KO(QEpMEHTIB, HE3aMIHHUX AaMiHOKHUCIIOT,
TPaHKBLII3aTOPiB, aHAIOTIB TOPMOHIB. OCTaHHIM YacoM XiMIiKH IHTEHCHBHO NPALIOIOTh HAJ
OJIEp>KaHHSAM JIKapChKUX MpenapaTiB, 1110 MICTITh Y CBOIM CTPYKTYp1 apuiapypaHOBUIl (pparMeHT
JUI BUKOPUCTAHHS Y TepaneBTUUHINA MPaKTHILL.

BpaxoByroun 11e¢ Ta BHCOKMI CHHTETHYHHI TOTEHINA] (PYHKIIIOHATI30BAaHUX TOXITHUX
apwidypaHiB 1 IXHIO JOCTYIHICTh, MU 3IMCHWIN AIlMIIOBAHHS PI3HOMAHITHUX aMIHOBMICHUX
HYKIEO(UIPHUX peareHTiB 2 XJIopaHTigpuaaMu S-apuindypan-2-kapOoHOBHX KHCIOT 1, B
Pe3yIIbTaTI 4OTO OJICPKATN HU3KY aMiTiB 3 1 TOCIIIMIIN iXHIO aHTUMIKPOOHY aKTHBHICTb.

/ O | (Et);N [\ 0
@) + H,N—R — 0
1 Cl 2 3 HN(,
R

R

R = 2-F, 4-F, 4-Cl, 3-NOg, 3-CFs; 2 —
R = Gensu, 2-OMeCsHs, 3-CFsCsHa, 4-FCsHa, RO\I | |
S)\NHZ , S)\NHZ

R? = H, 4-Cl, 3-CFs.

CKpUHIHTOBE JOCHIDKCHHS aHTHOAKTeplalbHUX 1 MPOTHUTPUOKOBUX BIIACTUBOCTEH
CHUHTE30BaHUX CTOJYK BUKOHAHE METOJOM Audy3ii B arap Ha KIIHIYHUX IITaMax cTa(iIOKOKIB 1
napbkmkenoaioaux rpudis poay Candida. Ipo piBeHb iX TpOTHMIKPOOHOT aKTUBHOCTI CYIUIIN 3a
BEJIMYMHAMH [[IaMETPiB 30H 3aTPHUMKH POCTY TecT-mTaMiB. KOHTpOJBHI JOCTIIN BUKOHAHO 3
YHCTUM PO3YMHHUKOM — CYMIIIIIIIO TUMETHICYIIb(okcua/eranon, 1:1.

OnepykaHi pe3yJnbTaTH MOKa3aId, IO JesAKi S-apui-2-¢gypaminu 3 BHUSIBISIOTH TOMITHY
AKTUBHICTh BIIHOCHO CTA(UIOKOKIB, BKJIIOYAIOUM METHUIMJIIHOPE3UCTEHTHI IITAMH, a TaKOX
MPOTUTPUOKOBY aKTUBHICTh. Y IIbOMY BIAHOIICHH] BUIAUISIACS CHOJYKU 3 4-(PpTOopodheHUTLHUM
3aMICHUKOM Yy TOJIOKeHHI 5 (ypanoBoro nukiy. HaitaktusHinia crosiyka — 5-(4-gropodenin)-
N-[(3-tpudropomerrn)denin]-2-bypamia — mMO€AHYBana 3HAYHY MPOTUCTADIUTOKOKOBY
AKTHBHICTh 3 IOMITHUMHU MTPOTHTIPUOKOBUMH BIACTHBOCTSIMHU.

Omxe oxepxaHi B X041 MIKPOOIONOTIYHUX JOCHIHKEHb pe3yabTaTH 3acBIIYMIN
MEPCIEKTUBHICTh TMONIYKY MPOTUMIKPOOHHMX TMpernapaTiB, AaKTUBHUX BITHOCHO CYYaCHUX
KIIIHIYHHX IITaMiB cTa(iJIOKOKIB, Cepe] CIIOIYK TUITY 3.

Po6oTy BukoHaHo 3a miaTpumku HarionansHoro ¢oHy nociimkeHnb YKpaiHu (mpoekt Ne
2020.01/0166 «Hosi azonosi Ta KapkacHi —azewmu npomu  paky Ta  NAMOSEHHUX
MIKPOOP2AHIZMIBY).
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CHUHTE3 MOHOECTEPIB HA OCHOBI CUBYIIIHOI OJIIi

Kiuypa /I.b., Cy6renbuuii P.O.
Hamnionansuuii yaiBepcuret «JIpBiBChbKa mosiTexHika», M. JIbBiB, Ykpaina

e-mail: dariia.b.kichura@Ipnu.ua

[Momryk HOBHX (YHKIIOHATHPHHUX MOHOMEPIB 3 IMiJBUIICHOIO MIIHICTIO, CYMICHICTIO #
TEPMOCTIHKICTIO — HAQ/J3BHYAHO aKTyaJdbHHHA. BiaTak, MEpCHEKTHBHUM MNUISXOM YTHIIi3arii
MO0OIYHOTO MPOIYKTY CIIHUPTOBOTO BUpOOHMIITBA — cuBYIIHOI 0ii (CO), sika mictuth cnuptu Co-
Cs € onepkaHHs MOHO- Ta jaumecTepiB. lle CyrTeBO MiABUIIMTH E€KOHOMIYHI Ta €KOJOTIYHI
MOKa3HUKH BHPOOHHIITBA, a TAKOXK HOTO €(DEeKTUBHICTh. 3 APYroro OOKY 3'SIBUTHCS MOKJIMBICTD
OTPUMATH MOHOMEpH, SKi MOKHA 3aCTOCOBYBATH y XiMil SIK CaMOCTIHHO TaK i B IMOJAIBLINX
CHUHTE3aX. AKTYaJIbHICTh 1 MPaKTUYHE 3HAUEHHS €KCIEPUMEHTAIbHUX TOCIIIKEHb IMOB'sI3aHE 3
BIUIMBOM BHXIJTHOI CHPOBHHHM Ha TMPOIEC CHUHTE3Y €CTEpiB, iX CTPYKTYpy, a TaKoX (Pi3uko-
MEXaHIYHI Ta XIMIYH1 XapaKTEepPUCTUKU KOMIIO3UTIB, SIKI MO’KHA OTPUMATH Ha iX OCHOBI.

PiBeHb pO3BUTKY Cy4aCHOTO CYCHLIbCTBA XapaKTEPU3YETHCS PECYPCO- T4 EHEPrOEMHICTIO
HaI[IOHAJILHOTO JIOXOJy, 110 Nepeadayae MakCMMalbHE BUKOPHCTAHHS BTOPHUHHHUX PECYpCiB Ta
OUThII TJIMOOKY Ta KOMIUIEKCHY NepepoOKy cUpoBUMHU. ToMy BIpPOBa/KEHHS HOBHX Majo- 1
0€3BIIXOAHUX TEXHOJIOTIH J03BOJIIE CKOPOTUTH MAaTeplalOEMHICTh BUPOOHMIITBA, 3MEHLIUTH
BUTpATy €Heprii Ha OJMHUIII0 TOBAPHOI MPOIYKIIii Ta BUPIIIUTH €KOJIOTTYHY OpoOieMy.

VY CcBOiX AOCHIKEHHSIX SK MOAMPIKYIOUY JOMIIIKY BHUKOPHUCTOBYBAJIM MajeiHOBHIA
anrigpun (MA), sikuif Ma€ BUCOKY peakliifHy 3/1aTHICTh 1 TOMY HIMPOKO BHUKOPHUCTOBYETHCS Y
BUPOOHUITBI MOJIMEPIB, (papMalleBTUUHUX Mpenaparis, MpHUCcaIoK, XIMIKaTiB ToOUo. 30Kpema,
3Ha4YHa yacTHHAa MA mpumnagae Ha BHPOOHMIITBO IIACTMAC II€ aJIKiTHI CMOJIM Ta IMOJIeCTepHI
CMOJIM, JI€ WOro 3acTOCYBaHHS JO3BOJISIE CTBOPIOBATH TIOBEPXHEB1 aIKiTHI TOKPUTTS 3
MIJIBUIIECHOIO yIAPHOIO B'SA3KICTIO Ta TPUBAJIMUM TEPMIHOM BUKOPUCTAHHS. XIMIYHI IPOJAYKTH Ha
oCHOBI MA 3acTOCOBYIOTBhCS I OOpOOKM Tamepy, BOHH MOXYTh BHUKOPHCTOBYBATHCS SIK
3aMIHHUKHA JOPOTHX Ta JIe(IIUTHUX TPOIYKTIB HATYypaJIbHOTO MOXO/KEeHHsS. MA — cromyka
peakuiiHO34aTHa, IPU B3a€EMOJII 3 OJJHOATOMHMMU CIIUPTAMH YTBOPIOE MOHO- Ta JUECTEPH, 3
TJTIKOJISIMU — HEHACHYEHI OJIIr0- Ta MOJIieCTepH.

Mertoro poboTu Oyno BH3HAYCHHs BIUIMBY OyIOBH IHAWBIAYaJIbHOTO CIIMPTY Ha CHHTE3
MOHOECTEpiB Ha OCHOBI MA muIsIXOM KOHJEHcallili 3 BIAMOBIIHUM CIHUPTOM. 3aCTOCOBYBAIU
IHIMBIOyalbH1 CIUPTH, 110 BXOJATh y ckiag CO, sKi IomnepeiHbO BUCYIIYBAJIU MPOKAPEHUM
cyapaToM Miml Ta OYWIIAIM JUCTWIAIIEIO, 3T1IHO BITOMUX METOJMK. B3aeMomiro crnupTiB
npoBoMIK came 3 MA, SIKHil IIUPOKO BUKOPUCTOBYETHCSA K MOHOMEp B NOJIMEpH3ALIMHUX 1
MOJIIKOHJICHCALIHHUX TpOoliecax, Ma€ BUCOKY peakliiiHy 31aTHicTb. CHHTE30BaHI MOHOECTEpU
MOXYTh TaKOXX BHKOPHCTOBYBAaTHCS SIK BHXiJHAa CHUPOBMHA JJs OTPUMAHHSA HOBHX
noJTiMepH3aliiHuX ado MoJIKOHIeHcaliiHuX ¢cMoJ1. CITIBBITHOIIICHHS BUXIHUX peareHTiB MA :
cnupt ctaHoBuTh 1:1 (Mom.) iHTepBan Temnepatyp 333...373 K.

KucnotHe 4mcino € BaXIMBOKO XIMIYHOIO XapaKTEPHCTUKOIO, IO BKa3ye Ha BMICT Yy
cnoiyui KapOokcwibHUX Tpyn. OCKUIbKM Temmeparypa KumiHHg eraHony 351 K, To
JNOCT/DKYBaHUM 1HTepBall TeMmemneparyp 3HaxoauBcs B Mexkax 333...353 K. Orpumani
eKCIIepUMEHTaNIbHI J]aH1 MOKa3ajliM, 110 B MOYATKOBMM MOMEHT 4acy, KOJM peakiiiiHa CyMIll
Harpijachb /10 TeMIepaTypu peakuii kuciaotHe yucio craHoBuTh 12 Mr KOH/r. Tak mis
temnepatypu 333 K mae micuie npsMonponopiiiiHe MiBUIIEHHS KUCIOTHOTO YHUCIA 3 IUIMHOM
camoro mnpouecy. 3a nepmi 10 xB yacy B TemneparypHoMy iHTepBaii 333...353 K kucinotHe
YHCII0 3pocTae HailbuIbIe B cepeaqabomMy Ha 50...100 mr KOH/r. V nactynHi 10 XB mpoBeieHHs
Ipolecy KUCIOTHE YUCIIO 30uIblIyeThesl B cepebomy Ha 40...60 mr KOH/r. Ilpu Temneparypi
343 K kucnoTHe 4uciio 3pocTae MeHule Hibk npu Temmepatypi 353 K. Ha 30 xB npu Temmneparypi
333 K kucnotHicte 30umbmIyeTbes Ha 43...53 mr KOH/r. [lizcymoByroun excriepuMeHTalbHi
JOCII/DKEHHST MOYKHA CKa3aTH, 10 Ipu Temmneparypi npouecy 353K mporuec 3aBepuryerbes Ha 30
xB, st 343 K — 40 xB, a s 333 K — 45 xB. BmicT kapOOKCHIBHUX TPYN KOJIMBAETHCSA B ME¥KaxX
Bix 10 go 18,5 % mac.
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OCHOBHI 3ACA/IM CUHTE3Y ECTEPIB HA OCHOBI AHI'TIPUIB
JAUKAPBOHOBHUX KHCJIOT
Kigypa JL.b.
Hamionansnuii yaiBepcuret «JIpBiBChbKa mosiTexHika», M. JIbBiB, Ykpaina
e-mail: dariia.b.kichura@Ipnu.ua

VY BHUPOOHMIITBI €THIIOBOTO CIIUPTY KPIM OCHOBHHUX HPOAYKTIB — €THUJIOBOTO CIHUPTY Ta
TIOKCHJTy BYTJICIIO — OJICPXKYIOTh ¥ MOOIYHI, a caMe TOJIOBHY ()PAKIIiI0 STHIIOBOTO CIUPTY Ta
cuymHi ouii (CO). B ocranni poku rosoay ¢gpakuito tTa CO BUITYCKAIOTh Y BUTIISAL TEXHIYHUX
IPOIYKTIB, IO MAIOTh IUILOBE MPHU3HAUCHHS, 1X KOMIUIEKCHA YTHIII3Allis CYTTEBO IiIBUIIUTH
TEXHIKO-C€KOHOMIUHI TIOKa3HWKH BHPOOHUIITBA Ta 3MEHIIHUTH TOTYKHOCTI OYHCHUX CIOPY]I,
30KpemMa Ui  YMCTOi Ta THUTHOI BOAW. PiBeHb PO3BUTKY CYYacHOTO CYCHIBCTBA
XapaKTEepU3YETbCS PECYpco- Ta EHEPrOEMHICTIO HAIllOHAIBHOIO JI0OXOAYy, IO Iepeadadae
MaKCUMaJbHE BUKOPHCTaHHS BTOPMHHMX pecypciB Ta OuUlbII IJIHOOKY Ta KOMIUIEKCHY
nepepoOKy cupoBUHU. TOMY BIPOBAKEHHSI HOBUX MaJIO- 1 0€3BIIXOTHUX TEXHOJOTIN 103BOJISIE
CKOPOTHUTH MaTepialOEMHICTh BUPOOHUIITBA, 3MEHILIMUTH BUTPATy €HEPrii Ha OJUHUII0 TOBAPHOI
MPOJIYKIIil Ta BUPIIIUTHU Psi/i €KOJIOTTYHUX TOPOOIIEM.

Ha punky Ykpainu npakTHU4yHO BIICYTH1 BITUM3HSIHI CHHTETHUYHI MUI0o41 3acobou (CM3), a
came noBepxHeBo-akTHBHI pedoBUHU (IIAP) ocHOBHUX BUIIB: anKiIOEH30JCYIb(POHATH HATPIIO,
ankincynbdaru cnupTiB Ta HII Buay [TAP. 3 metoro nokpamensas skocti CM3 Ta minBHUIIEHHS
TEXHIKO-€KOHOMIUHOT €()eKTUBHOCTI iX OJIep’KaHHS MOBUHHI BIPOBAKYBaTHCh Y BUPOOHHUIITBO
HOBI TeXHOJIOT1i. OJJHUM 3 OCHOBHHUX 3aBJaHb MOJAJIBIINX JTOCIIKEHb € po3po0OKa Ta peaizaiis
MIPOEKTIB HampaBlieHUX Ha 30UIbIIeHHS npoaykTHBHOCTI CM3. Came TOMy BHHHKaEe mpobdiema
iHTeHcu®ikamii icHyrouoi TexHosorii BupoOHunTBa CM3. B VYkpaini BupoOHUNITRBO CM3
3MEeHIIMIOCh Maike y 10 pa3, skmo y 1990 p. Bupobmsuiock 305 tuc. T., y 2000 p. 40 tuc. 1., a B
2005 p. mo 30 tuc. 1. lle BUKIMKAHO HE JUINE 3aMOBHCHHSIM PHUHKY YMMAJIOI0 KUTBKICTIO
3akopaonHux CM3, a i BiacytHicTIO camuXx [IAP BitumsasHOTO BUpOOHUIITBA. [lounHaroun 3
2010 poxy criocTepiraeTbCsi TEHACHIIIS MO0 HAPOIICHHS BUPOOHUYMX MOTYkHOCTEH 10 100 ...
120 Tuc. T., BiaTaK 3'IBUJIOCH YUMAJIO MIAMPUEMCTB, SKi BUTOTOBISI0OTH CM3 pI3HUX KaTeropii.

Cuntes ITAP mMoxHa 311CHIOBATH: OKCUETHJIIOBaHHSIM €CTEpPIB Ha OCHOBI METAHOIY, A€
BHUXIiJlHA CHPOBHHA — pinmakoBa OJis (Takl CHOJYKH BIIHOCATHCS 110 HeHoOHOTeHHUX I[IAP);
OKCHUETUJIIOBAaHHSM MOHOETaHOJIaMiniB CHUHTeTHUYHUX KupHUX KuciaoT (CXKK) (raki ITAP
MOYTh BHMKOPHCTOBYBaTHCh SIK €MYJIbraTOpPH 1 3ryLIyBadi 1 € BUXIJHOI CHPOBHHOIO JUIs
CHHTe3y HoHOreHHuX Ta aHioHoreHHux IIAP); cynbdyBaHHAM y IbOMY BHUIAJAKY IJIsi CUHTE3Y
BUKOPUCTOBYIOTh CIIUPTHU YM AHTIIPUIM HACHUYEHHUX 1 HEHACHYEHUX TUKApOOHOBUX KHCIOT 3
CIpYaHHUM aHTIAPUIOM, TimpocyinbditoMm Ta cyibditom Hatpito (Taki [TAP maroTh minBuieHy
CTIMKICT, 10 KHUCHOT). OCKUIbKH, Cynb(yBaHHS 3 BHUKOPHCTAHHSM CIPYAHOTO aHTIIPUIY
noTpedye MEBHOroO amapaTypHoro ogopmienHs. Temneparypa peakiii Ipu LbOMY HE ITOBHHHA
nepesuinyBatu 283 K, peakiis ex3oTepMmidHa, Temmeparypa ngocsrae 333 — 343 K, tomy y
HAIIOMy BHIIAJKy K CYIb(YIOUUH areHT BUKOPUCTAIHM TiIpocylb(iT Ta cynb(iT HaTpiro.
CrnouaTKy cHHTe3yBaJIu MOHOeTep Ha ocHOBI MA uu BA, Hasani npoBoAuan HOro o MUJIEHHS 3a
JI0TIOMOTO10 TIAPOKCHUTY HATPIkO Ta rifipocynbdity HaTpito. OTpumanu kucnotoctiiki [TIAP — a-,
[-nuHatpieBi un TpuHaTpieBi coni MA 1 BA.

Ha ocHOBI poBeZIeHNX €KCIEPUMEHTAIBHUX JOCIIIKEHb BCTAHOBJIEHO BIUIMB MPHPOIU
aHTiApUAy Ta TEeMIlepaTypu IpOLleCy Ha YTBOPEHHS BIINOBITHMX MOHO- Ta JIUECTEpiB,
BHU3HAYEHO iX (PI3UKO-XIMIUHI XapaKTEPUCTUKU 3 JONOMOIOI0 IHCTPYMEHTAJIbHUX METOJIiB
aHaiizy. Bu3HadeHO onTuMalbHI YMOBHM TpOBEJEHHS IpOLECy: KaTalizaTop — cyiabgaTHa
kuciora y kimpkocti 0, 01 Mousw/m; cmiBBimHOmeHHs peareHTiB A : CO = 1...2 : 1 (mon).;
rifpocynb(it HaTpito Ta TIIPOKCHA HATpi0. AHAJI3yIOud MpPOBEJCHI EKCIIepUMEHTabHI
JOCII/DKEHHS, a caMe (PI3UKO-XIMIUHI XapaKTEepUCTHKHU Ta €JIEeMEHTHHH CKJaJ, MOXHA 3pOOUTH
BHCHOBOK, 1110 CHHT€30BaHi MPOAYKTH MalOTh BMICT OCHOBHOI'O KOMIOHEHTY B Mexkax 93...97 %
Mac.
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TEPMOJIUHAMIYHI BJIACTUBOCTI 5-(HITPO®EHL)-®YPAH-2-KAPBOHOBHUX
KHUCJIOT Y KOHAEHCOBAHOMY CTAHI
KocTiok P.P.Y, Jli6pipanmit B.M.%, Topak 10.1.2, O6ymax M.J1.2, Cobeuxo 1.5.1
'Hanionansuuit yaisepcurer «JIbBiBcbka HojiTexHika», JIbBiB, Ykpaina
2JIbBiBCHKHI HaLiOHANBHUH YHiBepcuTeT iM. IBana dpanka, JIbBiB, Ykpaina
e-mail phys.chem.lp@gmail.com

5-(Hirpodenin)-pypan-2-kapOOHOBI KHCIOTH — TETEPOLUUKIIYHI CHOJNYyKH (eHin-
dbypanoBoro psgay. CHodyku mpOTO psxy HAOYIM I[IUPOKOTO 3aCTOCYBAaHHS Y BHIJISAL
MOIM(DIKYIOUMX areHTiB MpPU CHUHTE31 MOJIMEPHUX MartepiajiB; MpH MepepoOlli HEel0I03H; TpH
CHHTE31 OIOJOTIYHO AaKTHBHHUX CIIOJYK, OO TPOSBISIOTh IIHUPOKHH CIEKTp Oi0JOTIYHOT
aKTUBHOCTI Ta € MEHII TOKCHYHI 3a CHoJiyku 3 ¢ypaHoBUM ¢parmMeHToM. HesBakaroun Ha
JOCTaTHBO IIMPOKHI CHEKTP 3aCTOCYBAaHHS JAaHOTO KJAcy PEYOBHH iXH1 TEPMOJMHAMIYHI
BJIACTUBOCTI Y KOHJIEHCOBAaHOMY CTaHi, Kl HEOOXiJH1 A ONTUMI3alli MPOIECIB CUHTE3Y,
30epira”Hs, nepepoOKHy, yTUIi3allii MPaKTUIHO HE JOCIIHKEHL.

CuHTe3 KHMCIOT 3IIMCHIOBAIM 3a CTAaHAAPTHOIO METOAMKO. [neHTudikamio 3paskiB
MpoBOAUIIH 32 pe3ynbratamu AMP criekTpockorii.

Eneprito 3ropanss 5-(2-uirpodenin)-pypan-2-kapoonosoi (1), 5-(3-uirpodenin)-pypan-2-
kapoonosoi (II) Tta 5-(4-mirpodenin)-dypan-2-kapbonosoi (III) kucmor Bu3HAYATH B
MPEeNU3IfHOMY KaJIOpUMETpl 3 130TEPMIYHOI0 OOOJIOHKOIO Ta CTATUYHOIO KaJOPUMETPHUYHOIO
O6oM0010. EHepreTHuHMII €KBIBaJICHT KAJOPUMETPUYHOI CHUCTEMH BH3HAYAIM CHATIOBAHHSIM
eTaJOHHOI OeH301HO1 KucaoTu Mapku K-1 3 BMmicToM ocHOBHOro xommoHeHTa 99,995+0,01%
MoJ. KinpkicHu# aHami3 MpOIyKTIB 3rOpaHHS HAa BMICT MOHO- Ta JIOKCHIY BYIJICITIO, CaXi Ta
A30THOI KUCJIOTH 3[IIMCHIOBAJIM ITICIs KOKHOTO aociimy. Bemuuwmnu eneprii 3ropanns Uc(og),
eHTanbIIii 3ropanHs A.H 29 Ta yrBopeHHs AtH%95 B KOHIEHCOBAHOMY CTaHi HaBeIeHO y Tab. 1

Ta6muus 1. Exeprii Ta eHTaNbMIil 3ropsiHAS Ta YTBOPEHHS JOCTIIPKEHUX KHCIIOT y
KOHJIEHCOBaHOMY cTaHi (k/[»/MOJIb)

—~AfHO%05

Peu. | —Uc(os) —AcH" 298 Koyen JloManbChKmit CanmoH

Exen. ITopax. | +A | Tlopax. | +A | Ilopax. | #A

I |4882,5+6,5 | 4879,4+6,5 | 449,7+6,5 | 426,5 | 23,2 | 450,3 0,6 | 368,8 | 80,9

II | 4868,5+5,3 | 4865,4+5,3 | 463,745,3 37,2 13,4 97,3

IIT | 4864,2+7,3 | 4861,1+7,3 | 468,0+7,3 41,5 17,7 101,6

ExcniepuMeHTalbHE BUSHAYEHHS Ta PO3PAXyHKY CHTAJbIIIN YTBOPEHHS Y KOHACHCOBAHOMY
CTaHi, TOTpeOy€e 3HAYHUX 3aTPAT, IO CIIOHYKAE JTOCTIIHHUKIB 0 3aCTOCYBAHHS ajJbTCPHATUBHUX
METO/IIB PO3PaXyHKY AtH 208 y KOHJIEHCOBaHOMY cTaHi. /[0 TakuX MeTOMIB HaleXaThb aTUTHBHI
METOJU PO3paxyHKy, ski 3ampomnonoBaHi Koyenom, Jlomanbchbkum Ta CaiaMOH, OCHOBHUM
3aBJIaHHSIM SIKHX € PO3paxyHOK 3HAYeHb, MAKCHMaJbHO HAOJIMKEHUX JIO EKCICPUMEHTAIHHO
BH3HAYEHUX.

VY tabnuni 1 HaBeneHo pe3yabTaTH OOPaxyHKIB Ta aOCOMIOTHI BIAXUJICHHS PO3PaXyHKOBUX
3HAYEHb BiJl EKCIICPUMEHTAIbHUX.

Cyasuu 3 OTpUMaHUX pe3yabTaTiB pO3paxyHKy, HallMEHIIA PI3HULIS MIX TTOPaXOBAaHUMU Ta
€KCIIEpUMEHTAJIbHO BHU3HAYCHHMH BEIIMUYMHAMH CIIOCTEPIra€ThCs 3a METOAOM JloMallbChKOTO,
Jenio Oulbllie BiIPI3HSIOTHCS BENMYMHU MopaxoBaHi 3a MeroaoM Koyena. Illo mo mertony
CalIMOH, TO JaHHI METOJ PO3paxyHKy MOKHA BBAXKATH HE TPHIATHUM I po3paxyHKy ArH%29s
y KOHJIEHCOBAaHOMY CTaH1 JOCIIIPKYBaHUX pedoBUH. TyT Tako BapTye 3ayBakKUTH, IO JKOJCH 3
PO3TISIHYTUX aJWTUBHHUX METOJIB HE BpaxoBye IOMpaBKM Ha o0-, M- Ta nN-3OMEpiI0 Ta
MDKMOJIEKYJISIPHI 1 MDKaTOMHI B3a€EMOJII y JOCTIKEHUX PEUOBHHAX.
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OPTAHO®OTOKATAJIITUYHUI METOJI CUHTE3Y
4-AMIHOMETUIJI-6-(TPUDGTOPOMETII)-2,3-AUT'TAPOIIIPUMIJIMH-2(1H)-OHIB
Txauyk B.M.%, Jlyk’snos O.0.%, Cykau B.A.12, Bosk M.B.L,

! Incturyr opramiunoi ximii HAH Vkpaiuu,

02660, Kuis, Bys1. MypManchka, 5; 00.lukianov@gmail.com
2 TOB «HBII “Enamin”», 02094, Kui, Byn. UepoHoTKanbKa, 78; vsukach@gmail.com

VY Hamwmx momnepenHix podorax Oyio JOCTHKEHO peakilii mpueaHanHs C-HyKIeo(uTiB 10
4-TpudTOPOMETHIITIPUMIHH-2-0HIB SIKi BII3HAYAIOTHCS TT-CIIPSDKEHOI0 CUCTEMOTO
eaponukiiganX C=N ta C=C 3B8’s3kiB [1]. [IpoTe CHHTETHYHNI IOTEHITIAJI TAKUX CHCTEM B
peaxiii npueHaHHS KapOOH IEHTPOBAHUX PAJMKAIIIB paHillle HE JOCTIHKYBABCS. 3 METOIO
PO3pOOKHU aNbTEPHATUBHOIO METOY OJAEP KaHHS MOXIAHUX (PTOPOATKUIBMICHUX CHCTEM HaMU
BHUBUYEHI OpraHo(OTOKATATITUYHI paIuKaIbH1 peakiii TpUPTOPOMETUITIPUMIIOHIB 3
aMIHOMETUNTpUdTOpoOOpaTaMHu.

Ha npuxnani B3aemonii HaitnpocTimoro N-metwimnipuminony 1 3 N-Boc-aminomerui-
TpudTOpodopaTom 2 OyII0 3’ICOBAHO BILIMB MPUPOIU OPraHoPOTOKATATI3ATOPA Ta PEAKITIHHIX
rapameTpiB Ha Mepedir pauKaTbHOTO aMIHOMETIWIIIOBaHHS. TakuM YMHOM, 3HAM/IeH]
ONTHUMAJIbHI YMOBH JJISl PET10CEIEKTUBHOTO MPSAMOTo (POTOKATAIITUYHOTO aMIHOMETUITIOBAHHS
MIPUMIIMHOBOTO LMKITY B mosoxeHHs 6. Ciij Big3HaYUTH, 110 €(heKTUBHUM
oprao(oToKali3aTOPOM BUSBUBCS aKpUJIMHOBHM OapBHUK A, SIKUI CIPUYMHSIE YTBOPEHHS
aMIHOMETUIILHOTO PaJuKaa.

CF S\
X ’ +%\". karanisatop (3 mon.%) CF3
SN H - . “ys blue LED, 30 W X
| A F g N BFK > ’ /I\E
3 : N
l}l (@] aueToH/t-BuOH, 5:1 Boc” N o
R 2 4 h,40°C )
1 (1,5 eks.) X =H, CO,Me 3
( OMe Mes OMe \
SN Mpuknagmn 3amicHukiB R cMHTE30BaHUX crnonyk 3a-e:
OI +/O " - i "
MeO N o OMe | | i
BF, Me H Ph
3a 75% | 3c 60% ')
MeO OMe |
QpraHO(*)OTOKaTaJ'IiBaTOp y 3b 65% 3d 70% 3e 62%

3HaiifieHo, 10 cnoiyku 1 pearytoTs 3 aMiHOMeTUITpUpTOpoOOpaTOM 2 IpU OMPOMIHEHH]
cuHiM BuguMuM LED-cBiTiOoM y npucyTHOCTI KaTanizaTopa B CyMilli alleToH/mpem-0yTaHo 1
MPUBOAATH JI0 OYIKYBAaHUX MPOAYKTIB THUIY 3, sIKi OyJIU BUALUIEHI METOJJOM IpenapaTUBHOT
xpomatorpadii 3 Buxogamu 60-75%. BeranoBieHo, 110 MpueTHAHHS 3TeHEPOBAHUX
aMIHOMETHJIbHUX PaJMKaIiB BiIOYBA€ThCs BUKIIIOYHO MO eHaouukiaiyHoMy C=C 3B’s13Ky.

[1] (a) Tkachuk, V.M.; Sukach, V.A.; Kovalchuk, K.V.; Vovk, M.V.; Nenajdenko, V.G.
Org. Biomol. Chem. 2015, 13 (5), 1420-1428. (b) Tkachuk V.M., Mel’nikov S.V., Sukach V.A.,
Vovk M.V. Chem. Heterocycl. Comp. 2017, 53, 1124. (c) Tkachuk V.M., Mel’nikov S.V.,
Vorobey A.V., Sukach V.A., Vovk M.V. Chem. Heterocycl. Comp. 2019, 55(1), 66.
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CHUHTE3 HOBHX 4-I{IIAHO-1,3-OKCA30.JIIB
Cegepin O.0., [Tineo C.T'., Bposapers B.C.
InctutyT 6ioopraniunoi ximii Ta Hadroximii im. B.I1. Kyxaps HAH Vkpainu
olexandrseverin.bonh@gmail.com

Bimomo, mo moximHi 4-miaHo-1,3-0kcazoiy MpOSBISIOTH PI3HOMaHITHI O10JIOTTYHI
BJIACTUBOCTI i MOXYTh OYTH 3aCTOCOBaHI SIK IEPCIEKTHBHI aHTHPAKOBI Ta MPOTUBIPYCHI areHTH,
a TaKOX PEryasTopu pocty pociuH [1,2]. 3 MeTo0 po3mupeHHs 0i0MI0TEKH MOXIMHUX 4-1[iaHo-
1,3-okca3ony HamMu OyinM CHHTE30BaHi CIONYKH 2-5, MO MICTATH (apMako(poOpHi Tpynmu y
MIOJIOKEHHI 5 OKCa30JIbHOTO KUIBL: MiNepas3uH, MINePUANH 3 CyIb(OHUIAMITHUM 3aJTHIIKOM Y
OluHOMY JaHIo31, 1,2,4-0Kcamia3ol.

Tak, mukmzamiero 2-amuiaMino-3,3-auxiopoakpuioHiTpuiaie 1 3 Boc-3axumieHnm
ninepa3uHOM OJIepKyBainu 4-1iaHo-1,3-okcazonmn 3 BOC-3axuIeHoio minepasnHOBOIO TPYIOIO,
TTICIISE 3HATTS SKOi OTPUMYBAJU S-TrinepasuHo3aMirieHi 4-1iano-1,3-okcazonu 2. J{ns oTpuMaHHS
OKCa30JliB, K1 MICTATh 1,2,4-0Kcania30JdbHUN (parMeHT, HaMHu CIOYaTKy OyJIu CHUHTE30BaHI
aMiHU, BUXOJAYU 3 aMIJIOKCUMIB Ta €CTepiB 4-TINepuaNHKapOOHOBOI KUCIOTH a0o [-anaHiHy.
Huxomizamiero ix 3 2-anminaMino-3,3-TUXI0pOaKpHIOHITpUIaMA 1 oTpuMyBanu crioinyku 3 i 4.
JUts  cuHTEe3y MINepHAWHO3AMINICHUX TMOXUTHHX 4-miaHo-1,3-okcazonmy 5, 10 MICTATh
cynb(oHIIaMIIHY TPYNy B O1YHOMY JIaHITI031, HAMH CUHTE30BaHUM Ta BUKOPUCTAHUH TINEPUINH
3 cynmbdodropumHoro rpymoro [3]. Peakis ioro 3 2-ammiaMino-3,3-TUXI0pOAKPHIOHITPHIIAMHA
1 npuBOIUTH 1O YTBOpEHHS 4-1miaHo-1,3-0kca3o-5-minepuanHcyinbdodTopuIiB, IMoaaIbIIa
B3a€EMO/IIS SIKUX 3 alihaTHYHUMH aMiHaMU Ja€ cyab(oHUIaMiau 5.

R = CHj C¢Hs 4-H;CC¢H, 4-FC¢H,
X=CH, O

Ha panwmii yac cMHTE30BaHI CIOJYKH MPOXOASATh TECTYBaHHS HA Pi3HI BUIU O10JIOTIUHOT
aKTUBHOCTI.

1. 3acToCcyBaHHS MOXIIHUX OKCa30dy 3arajbHOl (opMyan A SK aHTUPAKOBUX
npenapatiB: nat. 124139 Vkpaina, omy6m. 26.03.2018.

2. [ToxinHi OKca3oyly SIK peryasTopu pocty pociuH: nat. 118318 Vkpaina, omy0ur.
25.09.2019.

3. Blahun O.P. et al. JOC. 2020. Vol. 85, N 8. P. 5288-5299.
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CHUHTE3 ITIOXITHUX IBATUHY 3 TIASOJIbHUM 1 APUJI®YPAHOBUM
OPAI'MEHTAMMU
Xpucruna Jlenmmrak?, Onera Ckpurceka?, [Tetpo Sroaunerns?,
FOpiit T'opax®, Mukona O6ymrax”

®epHiBerbkuil HalliOHATBHKN YHIBepcuTeT iMeHi IOpis @enproBuya, YepHisiri, Ykpaina
bJIpBiBCHKNMIT HALIOHANBHNMIA yHiBepcHTET iMeHi IBana ®panka, JIbBiB, Yipaina
e-mail: o0.skrypska@chnu.edu.ua

[NoxinHi 13aTUHY BiIOMI IIMPOKHM CIEKTPOM (PapMaKOJIOTIYHUX BIACTUBOCTEH, Y TOMY
YHUCIi MPOTUBIPYCHOIO, MPOTUCYAOMHOI, MPOTUIYXJIMHHOIO, MPOTUTYOCPKYIHO3HOK MIi€lO0.
JlesiKi CHIONIYKH 13aTUHY — CYHITHHIO, METHCA30H 1 ceMaKCaH10 — BUKOPUCTOBYIOTh Y MEAMYHIN
MPaKTHIIL, 110 i 0OYMOBIIIO€ aKTyaJIbHICTh JOCHIKEHb B 00JIaCT1 XIMil 13aTHHY.

Jia onepaHHS MOXIJHUX 13aTHMHY 3 TIia30JbHUM (QparMeHToM 4 BHUKOpHCTaHA
TPUKOMITOHEHTHA peakiis i3atuHy 1 3 Tiocemikap6azumom 2 i penammmdOpomigamu 3 B €TaHOII.
Buxomm mpoaykTiB peakiii 52-63%.

R
0
{ NH__NH "
—0 + NHZ T( 2
NH 5 3 Br - v N
HN \ S
O 4

R =H, Cl, Br, CHs

Jlnst cuHTe3y MOXIMHKMX 13aTHHY, 10 MICTATH apuiadypaHoBi 3amicuuku (7-13) 3ailicHeHi
KOHJIeHcalli i3aTuH-3-Timpa3ony 5 3 S-apundypdyposamu 6 B eranomni. [[u1boBI mpoaykTh
OJIEpP>KYBaJIU 3 BUCOKMMHU BuXo1aMu (110 90%).

N—NH,
74 o | A\
N ' S ©
H © 6 R!

5

R'=Br;R%, R*=H (7); R =Cl; R% R®=H (8); RY, R% = H; R? = CI (9);
R, R® = CI; R? = H (10); R = CI; R?= NO, R® = H (11);
R = CI; R?= CFs, R® = H (12); R* = OCHs; R?= NO2, R® = H (13)

BbynoBa cuHTezoBanux crmonyk minTBepmkeHa manumu [Y Ta SAMP-cnektpockomii.
Benyrbcest nocnikeHHs 610710TYHOT aKTUBHOCTI CUHTE30BaHUX CIIOJYK.

55


mailto:o.skrypska@chnu.edu.ua

METO/{ CUHTE3Y 3-(AMIHOMETHWJD)-I30TIA30JIIIUH-1,1-TIOKCHU/IIB
@inimonuyk C.JI.1, Hazapenko K.I'.1, Koctiok. O.M.1.
! Tucruryr opraniunoi ximii HAH Ykpaiuu,
02660, Kuis, By;1. MypMaHchka, 5; Limoneyra@gmail.com

Y wamnii momepenHii pobOoTi Oyno po3poOIEHO METOJ CHHTE3Y 3-HOJOMETHII
(YHKITIOHATI30BaHUX  MOXITHUX CyidbTamiBl mumsixom — enekTpouUIbHOT  HomommKImizamil
HeHacu4eHuX OyTeH-3-cynbdoHaminiB[1]. 3Bakatoum Ha BUCOKY AKTHUBHICTh HOJIOMETHIIBHOT
Ipyly, MH BHPIOIMIM BUBYATH peakuii cympramiB 1 3 Hykmeodimamu. Ilpu mpomy Oymo
BCTaHOBJICHO, 10 3AJI)KHO BiJi OCHOBHOCTI HYKJI€O(DLTY MOKIMBHIA MEepedir JBOX KOHKYPYIOUHX
IpoIieciB — 3aMillleHHs Ta eiMiHyBaHHs. EniMiHyBaHHS BitOyBa€eThcs 4epe3 BUCOKY KUCIOTHICTh
aToOMYy TiIpOTEHyY B 0- HOJ'IO)KGHHi 710 aTOMY a30TYy.

\\ // \\ / \\ //

HyKneoq)m

N-Ri N-R1 N-R
/L@ {a R
R1 R Rs | Hykneodin Konsepcis T°C | CniBBiAHOIIEHHS
CTapTOBOTO MPOAYKTIB p-i, %
Mmatepiany, %
2 3
Me H H NaN3 80 +20 100 -
Me H H NaN3 100 +50 100 -
t-Bu H H NaN3 0 +20 - -
t-Bu H H NaN3 100 +90 100 -
Me H H CH3COSK 100 +20 100 -
Me H H P(OiPr)3 100 +160 100 -
Me H H PPhs 0 +90 - -
Me H H KPhtal 100 +50 43 57
Me H H KCN 100 +20 36 64

Peakiris 3 a3u10M HATPiO BiIOYBAETHCS CEIIEKTUBHO 3 YTBOPEHHSAM a3UI0OMETHILHUX
MOXIHUX CYJIbTaMIB 2 3 IperapaTHBHUMHK BUXOJIaMH. B monanpimomMy Hamu Oyii0 OTpUMaHO
psgaMiniB 4, NUISXOM BiTHOBJICHHS a3U/IiB 2 Ha ManajieBoMy KaramizaTtopi. Kpim Toro, skiio
3amicHUKR1=tBu a6o PMB, To BiH M0O3k€e OyTH JIerKo 3HSATHI B KUCIIOMY CEpeIOBHUILIL, 1110 Aa€
3mory orpuMatuN-H cynbramu 5.

o 0

\\ // \\ // R \o” O\ /O
2 R \S/
SR NaNy SiN-Ri H2, Pd/C . "N-Ri CFsCOOH Ry S
3 _— > R3
,EI,MGJA MeOH CH,Cl,
84-96% 91-97% 82-91%
H,N HoN
1 2 4 5
R,=Me, Et, t{Bu, PMB [ins Rq= tBu, PMB

R2=R3=H, (-CHz-CHz)

[1] Filimonchuk, S. L.; Nazarenko, K.; Shvydenko, T.; Shvydenko, K.; Rusanov, E.; Tolmachev,
A.; Kostyuk, A. Synlett 2020, 31, 1696.
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TEPMOJAUHAMIYHI HAPAMETPU PO3UUHEHHS 5-(2-HITPO-4-METUJI®EHL)-
®YPAH-2-KAPBAJIBAETIAY Y OPTAHIYHUX PO3YNHHUKAX
Ilesuenko JI.C.t, Cobeuxo .51, T'opak F0.1.2, O6ymak M.JI.%, Ji6pisauii B.M.!
'Hanionansuuit yaisepcurer «JIbBiBcbka HojiTexHika», JIbBiB, Ykpaina
2JIbBiBCHKUIL HaIiOHATLHUH yHiBepcuTeT iM. IBana ®panka, JIbBiB, Ykpaina
e-mail phys.chem.lp@gmail.com

[MoxinHi apui-dypan-2-kapOaabAeTifiB MPOSBISAIOTh IUPOKUI crieKTp (hapmakopopHUX
BJIACTUBOCTEH, IO OOYMOBJIOE iX 3aCTOCYBAaHHS SK IOYAaTKOBUX PEYOBHHU IPH CHHTE3I
OCHOBHHMX KOMIIOHEHTIB JIIKAPCHKUX 3aC00iB, EPEKTHUBHICTD SKHX, O€3MOCEPEIHBO 3aJIEKHUTh Bif
CTYNEHS YHCTOTH iX CKIagoBuX. OJHUM 3 HAWOUIBII PO3MOIIMPEHUX Ta JOCTYITHHX METOJIB
OUMILEHHS PEYOBHH, 5IKi 32 HOPMAJIFHUX YMOB TepeOyBarOTh y TBEPIOMY arperaTHOMy CTaHi €
METOJI NEepeKpUcTaNizamii 3 HU3KM OPraHIYHUX PO3UYMHHUKIB. TakuM UYMHOM, JOCITIHKEHHS
TEPMOAMHAMIYHUX IMapaMeTpiB PO3YUHHOCTI, T03BOJINTh BU3HAYUTH 3HAUCHHSI €HEPTeTHUYHUX
BJIACTUBOCTEH MOJIEKYJI Ta OLIHUTH 3aTpaTH €HEpridi Ha cTajisX IMpoleciB CHHTE3y Ta
OYUILEHHSI.

JUia nocmipKeHHsT TEepPMOAMHAMIYHMX BIJIACTUBOCTEM PO3YMHIB Yy HU3LI OpPraHIuHUX
PO3YMHHUKIB Oy/0 00paHO 5-(2-HiTpo-4-meTundenin)-pypaH-2-KkapOaibIeril, CHHTE3 SKOTO
3MIIICHIOBATIM 32 CTaHJAPTHOI METOJHMKOI. ByTOBY SIKOTO MIiATBEp/DKYBAM 3a pe3yabTaTaMu
A/IEPHOT MarHITHO-pe30HaHcHOT criekTpockorii. Criektpu *H NMR 3anucyBany Ha CHEKTPOMETPI
Varian 600. *H NMR (Acetone) &, ppm: 2.53 (s, 3H, CHs). 6.98 (d, J = 3.7 Hz, 1H, fur), 7.54 (d,
J =3.7 Hz, 1H, fur), 7.65 (d, J = 7.8 Hz, 1H, CeHs), 7.79 (s, 1H, CeHa), 7.82 (d, J = 8.0 Hz, 1H,
CeHs3), 9.65 (s, 1H, CHO). Yucroty pedoBuHH, sika cTaHoBuiIa 99,8% Mac. BU3HAYaIH METOJI0M
pinuHHOT XpoMartorpadii BUCOKOTro THCKY 3 BUKOoprcTaHHsaM rpuiaaay Agilent 1100 HPLC.

Po3unHEeHHS MPOBOAWIIM Y TEPMETHYHIA CKIISIHIA TOCYAMHI 3 TE(hIOHOBOIO MIMIATIKOIO,
narpyoOkoMm Juisi  BimOopy mpoO Ta TepMOMETpoM. Temmeparypy BOJM Yy TEepMOCTaTi
nigTpuMyBaiin 3 TouHicTiO +0,1 rpax. IBuakicTe oOepTanHs Mimanku ctaHoBuiaa 50 006/xB., 3a
saKoi Bcs TBepaa ¢aza mepelyBana y 3aBHCIOMY cTaHi. JlOCHiaM MPOBOIWIM B PEXKUMI
MIIBUIIECHHS Ta TOHIKCHHS TeMIeparypu. BilICyTHICTP TeTIl TiCTepe3ucy Ha KpUBIH
TEMIIEPaTYpHOi 3aJIe)KHOCTI PO3YMHHOCTI MIATBEPAY€E JOCSITHEHHA CTaHy OJU3bKOTO 10
piBHOBaru. 3BaKyBaHHs OFOKCIB Ha BCIX eTamax mpoBoaw 3 TouHicTio £ 0,0002r.

ExcniepumenTanbHi 1ani oOpoOIIsIn METOA0M HAMMEHIIMX KBaJApaTiB 3a YHI(PIKOBaHOIO
dhopmoro piBasHHA [lpeninrepa:

|I’lX2 = 'AsoIH/RT +Aso|S/R

Ta npeacraBasuid B Tabmmmi 1, 1e A= AsoS/R, B=AsoH/R. Bci moxubku HaBemeHi 3

BpaxyBaHHsAM Koedirienta CTionenTa s piBHS 3HauuMocTi 0,95.

Tabmuus 1. TepmoauHaMiuHi TapaMETPH PO3YMHHOCTI 5-(2-HiTpo-4-MeTrindeHin)-
(bypan-2-kapOanperia B OpraHiyHIUX PO3UMHHUKAX.

[N Temr. iHTepBai, A B AsolH AsolS
K kJ>x/Monb Jlx/MonbeK
A1leTOHITpHIT 275,2-317,0 7,68+0,71 | 3616%212 30,1+1,8 63,945,9
Etunanerar 288,5-321,3 7,32+0,99 34274299 28,56+2 5 60,918,2
[Tponan-2-on 297,0-321,0 16,48+0,9 73921310 61,5+2,6 137,0+7,5
[Tponan-2-oH 290,1-321,0 7,53+0,41 3340+124 27,8+1,0 62,6+3,4
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MOXIAHI IHAOJY HA OCHOBI N-3AMIIIEHUX 1,4-XIHOHIMIHIB
Asneenko A.I1Y, Konosanosa C.0O.%, Jlonuak B.A.2, ITanuenxo }0.B.?
L Tonbackka nepsxaBHa MamMHOOY IiBHA aKkajaeMis, M. Kpamatopcsk, Ykpaina,
e-mail: chimist@dgma.donetsk.ua
2 Hanionanbuuii yaisepcutet «JIpBiBehka nomirexnika», M.JIbBiB, Ykpaina

[ToximHi 1HIONY SIBJISIFOTHCS OI10JIOTTYHO AKTUBHHUMU CIIOJIyKaMH, Cepell SKUX 3HAWICHO
epeKTUBHI JIKApChKi TMpemapaTd 3 pI3HOI OIOJIOTIYHOIO JIIEF0: MICIICBUH  aHECTETHK
OceH30(ypoKaiH, aHTUACTpPEcaHT OpodapoMiH, HECTEPOITHWA MPOTHU3ANAIBHUNA Ipenapar
IHIOMEeTalH, paaionpoTeKTOp MeKcaMiH. HelipomeniaTop cepoTOHIH, a TaKOX HOro MOXigHe
MEJIATOHIH, IO Oepe ydacTh y CHHXpOHI3alii CHY, SBISIOTBCA S-TiIPOKCH3AMIMICHUMU
MOXITHUMHU 1HA01y. KpiM TOTo, MOX1/1H1 1H10Jy BUKOPUCTOBYIOTHCS SIK Xap4yoB1 JOOaBKU: 1H/0JI-
3-kapbinon, DIM (miimmonminveran), OeraHiHn. N-3amimeni 1,4-XiHOHMIMIHH € TapHUMH
00’eKTaMM JJI1 CHHTE3Y Ha iX OCHOBI IMOXIJHUX 1HJI0JIy, @ BCTAHOBJIEHHS 3aKOHOMIPHOCTEH HOTro
nepediry J03BOJUTH B MOJAIBIIOMY MPOBOJUTH CIPSIMOBAHUM CHHTE3 HEOOXITHUX TMOXITHUX
1H/10.1y 13 3aJaHUMU BJIaCTUBOCTSAMHU.

B nmaniit po6oTi moxigH1 1H0JIY CHHTE30BaHO B pe3yibTaTi peakuii Heninecky N-apui-
(metun-, TpudTopmermi-)cynbdonin-1,4-xinonimMiniB (I) 3 enaminamu (11). BuBuyeno BmuB
YMOB TPOBEJIEHHS peakilii (peakiio MpOBOAMUIN B alleTOHI, OLTOBIA KUCIOTI, JUXJIOpETaHl Ta
xjopodopmi) Ta OynoBu BuXiZHUX N-apui-(mMetuin-, Tpudropmerui-)cyiabponun-1,4-xiHoH-
IMIHIB (ZOCTI)KEHO BIUIUB MOJIOKEHHS Ta MPUPOAM 3aMICHHUKIB y XIHOIIHOMY s1pi Ta 00'eMy 1
aKLENTOPHOCTI 3aMiCHHKAa Yy aroMa cyiabQypy) Ha HampsMm mnepediry ix B3aemonii 3 4-
Metwideritivinom amerun amerony (I, Y=COMe) ta etwioBumu edipamu 3-apriiaMiHo-
kpotoroBux kuciot (11, Y=COOE).

3
R2 Rl R4 Y
v HNO—Z X—SO,NH 3\
5 2
X\SOZN 0+ = — , 1/ Me
H  Me SON )
RS R!
' I 1
z

I: X=Ar, Me, CFs3, R=H, Mg, CI; II: Y=COMe, COOEt, Z=H, Me, OMe; IlI: X=Ar, Me,
R!=H, Me, CI, R?=H, Me, CI, R®*=H, Y=COMe, COOEt, Z=H, Me, OMe.

[Moximui inmosy (I1I) oTrpumano Timeku y xmopodopmi Ta auxsioperaHi st N-apuii-
(metun-)cynbdonin-1,4-xinoniminisa (I, X=Ar, Me), mo wmarTh BiUTbHUN 3B's130Kk C=C Yy
xiHoigHoMmy siapi. dms  N-denin(mermn)cynbhonin-3,5-aumernn-1,4-6eH30XiHOHMOHOIMIHIB
BUJIUTMTHU MOXITHI 1HI0IY HE BAATIOCS.

Crnin 3a3Ha4MTH, 110 TIEBHMM BIUIMB HA INBUAKICTh PEAKIlii Ta JIETKICTh BHIUICHHS
MPOJYKTIB Ma€e XapakTep 3aMICHUKIB Yy XIHOITHOMY SJIpi BUXIAHOTO XiHOHIMiHY. 3a HasBHOCTI
aKIENTOPHOTO 3aMiCHUKA (aTOMa XJIOpY) y XIHOIZHOMY s1Ipi peakiis mepediraiga JOCUThH JETKO,
Maibke BiIpa3y BUIAJaB KpUCTATIYHMHA ocal. Y pa3i He3aMIlleHUX Yy XIHOIAHOMY sIpi
XIHOHIMIHIB Ta XIHOHIMIHIB 3 aJKUIbHUMHU 3aMICHHUKaMH B XIHOITHOMY sIJpi peakilis MpoTikana
MOBUIBHIIIE, a IPOIEC BUUIEHHS MPOIYKTIB peakilii 3HaYHO YCKJIAHIOBABCH.

Peaxuito N-tpudTtopmeruncynbponin-1,4-6enzoxinonimMinis (I, X=CF3) 3 enaminamu
(1) mpoBoanmu mpu oxodopkerHi 10 —10°C y xmopodopmi abo cymiriri xaopodopmy Ta O1TOBOT
KUCIOTH. B o1HOMY Bunajaky He Oy/iu BUAUIEHI MOXiTHI 1HA0TY. HeMOXIMBICTh YyTBOpEHHS
ocranHix B peakuii N-tpudropmermncynbdonii-1,4-xinoniminis (I, X=CF3) 3 enaminamu
MOJKHA TOSICHUTH CHJIBHUM €JIEKTPOHOAKLENTOPHUM BIUIMBOM TPUPTOPMETUICYIb(POHUIBHOT
IpyIy, 10 poOUTh HEMOKJIMBHM YTBOPEHHsS IHTEpMeIiaTy y XOJi peakiii, HeOOX1AHOTO s
YTBOPEHHS MOX1JHOTO 1HI0JTY.
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SYNTHESIS OF NEW SACCHARIDE-CONTAINING THIOSULFOSTERS WHICH
HAVE ANTIMICROBIAL ACTION
Kateryna Kuznetsova, Roman Fleychuk, Vira Lubenets, Orest Hevus
Lviv Polytechnic National University, Lviv, Ukraine
Kateryna.l.Kuznetsova@I|pnu.ua

Thioesters of organic sulfonic acids of general formula RSSO2Ar, which were obtained for
the first time at Lviv Polytechnic National University, show high bactericidal and fungicidal
activity. However, most of them are practically insoluble in agueous media, which complicates their
use. Therefore, to increase the water solubility of these compounds, it is advisable to introduce
hydrophilic fragments into their molecules.

We have synthesized thiosulfoester esters containing a fragment of D-galactopyranose in the
thiol or sulfonate component of the molecule

cl (@]
|>\/ ><On._ O/\((I)
O‘ O NaOOH BTEAC, (o) o  —
60°C, 6 h 0
1
\\ (e}
SEt ig\/\ /\/\ @

O

ZnCl, , 400C, 24 h

\\ /O
Q\ /

ch'z 20 36h O‘ ig\/\ H,

As the starting compound used (D) 6- ngCIdy| 1,2,3,4 -di-O-isopropylidene-a-D-
galactopyranose (2), which was synthesized by the interaction of 1,2;3,4-di-O- isopropylidene-a-D-
galactopyranose (1) with epichlorohydrine.

Upon interaction of S-ethyl-4-aminobenzenesulfonate with epoxysaccharide (2) with high
yield, saccharide-containing S-ethylarentiosulfonate (3) is formed. Due to the low nucleophilicity of
the amino group of the starting ether of arenesulfothionic acid, the synthesis was performed in the
presence as a catalyst of traces of zinc chloride at a temperature of 60 ° C for 24 hours. As a result
of the reaction, a thioester with a galactopyranoside substituent near the amino group in the sulfonic
acid component of the thioester was obtained.

To obtain thiosulfonates with saccharide substituents in the thiol fragment of the
sulfothioester, epoxysaccharide (2) was reacted with sodium 4-aminobenzenesulfothionate.
Significantly higher nucleophilicity of the arenesulfothionate anion compared to the amino group
near the benzene ring leads to attachment exclusively to the thio group to form compound (4). The
interaction products of glycidylgalactopyranose (2) by the amino group of arenesulfothionate were
not detected. The structure of the compounds was confirmed by IR and NMR spectra, elemental and
functional analysis, and their individuality by gas-liquid and thin-layer chromatography.

A study of antimicrobial activity of synthesized saccharide-containing thiosulfosters.
Compound 3 was found to be an effective fungicide against Candida tenuis and Aspergillus niger
cultures and to have selective activity against gram-positive and gram-negative bacterial cultures.
Compound 4 is active against gram-positive culture of Staphylococcus aureus in the complete
absence of action in the studied concentrations on the fungal microflora.
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CHUHTE3 IIEPOKCHUAIB HA OCHOBI JIU3AMIIIEHHUX 1,3-IIOKCOJIAHIB
Kyznenona K.1., ®neiiuyk P.1., 'eBycs O.1.
Hamionanbnuii yaiBepcuret «JIbBiBChKa mosiTexHikay, JIbBiB, Ykpaina
Kateryna.l.Kuznetsova@Ipnu.ua

Ha pmanumit MOMEHT y 3B’SI3Ky 3 PO3BUTKOM XiMil MOJIMEpiB HaJ3BHYANHO aKTyaJlbHUM
3aBJIaHHSAM € OJICPKaHHsS HOBHX IHIIATOPIB, 30KpeMa (YHKIIOHATHHUX IMEPOKCHJIIB 3 PI3HOIO
TEePMIUHOIO CTiliKicTio Tpymn O-0O.

Jlnst omepkaHHA TaKWX IHIMIATOPIB SK BHXIOHI CIIONYKH, Ha HAIly IyMKY, MOXHa
Bukopucratu 1,3-miokconanu. JlaHi CIIOyKH B YMOBaxX KHUCIOTHOTO KaTalli3y 37aTHI MPUETHYBATH
Hykineodimn. Tomy HamMu Oyj0 3ampOINIOHOBAHO BHUKOPHUCTATH IO PEAKIIO IS OACp:KaHHS
(GyHKIIOHATBHUX TTIEPOKCHU/IIB.

[IpoBeneno B3aemonito 2,2-mumerii-1,3-miokcomany ta TBITI y mpucyrHocti 70%-HOT

cynbdarHOl KUCIOTH. BUBUEHO BIUIMB YMOB TPOBEICHHS MPOIECY HA BHXIJ Ta CKIAJ MPOJYKTIB
B3a€MOJII.
VY 1ux yMoBax mpu Aii FiAponepoKCcUy Bit0OyBaeThCs MEPOKCH 03 JIOKCOIaHOBOrO HuKiy. Ckiaj
MIPOJIYKTIB pEeaKilii 3aleKUTh BiJ TeMIepaTypu HPOBEICHHS peakiii, KUIbKOCT1 Ta KOHLEHTpalii
B3siTOro Karamizatopa. Ilpu mnpoBeneHHi peakuii 3a mnoHmxeHoi Ttemmnepatypu (0...5°C) 1
BUKOpHUCTaHHI 70%-01 KUCIOTH y KUIBKOCTI | Monb Ha 1 MOb CyOCcTpaTy OCHOBHUM IPOJYKTOM
peaxkitii € qunepokcun (3). Y mpucytHoCTi ciminiB koueHTpoBanoi HoSO4 3a remnepatypu 20°C sk
OCHOBHHIl MPOJYKT YTBOPIOEThCS TPET-OYTHINEpOKCcHeTaHoI (2). YV oMy BUMAJKYy NMPH HWKYIN
TeMIepaTypi B3a€MOJIisl HE BiTOYBA€ETHCS.

O Me tBu-o0H Me_ M Me_ Me

-bu- e
—_— t-Bu-0O0 t-Bu-00
|:O Me H2SOs, 5°C, \/\OXOH ' ! \/\OXOOBu-t
4-5rop.
1 2 ¢ 3
Me
t-Bu-O0O
u \/\OH + >=O

Me
4 5

[lpuunHOIO 1BOTO, HAa HANmy JYMKY, € YTBOPEHHS YHACIiZOK HYKJICO(QUIbHOT aTaku
MIPOTOHOBAHOTO JIIOKCOJIAHY TPET-OyTHIITIAPOTIEPOKCUIOM SIK MEPBHHHOTO TPOJIYKTY B3a€MOJIIT
HamiBKeTamo (2), sSIKAW B yMOBax peakiiii Mpu IOCTaTHIA KHCIOTHOCTI CEpPEOBHINA aJIKUIIOE
TIAPONEPOKCU]T 3 YTBOPEHHSM nuriepokcuay (3), a mpu HEAOCTaTHIA KUIBKOCTI KarajizaTtopa
BIJIIICTUTIOE AIIETOH 3 YTBOPEHHSM TPET-OyTHIITIEPOKCUETAHOITY

BynoBy oOTpUMaHMX CHOJYK MIITBEP/PKEHO JaHUMH EJIEMEHTHOTO, (YHKI[IOHAIBHOTO
ananizy Ta [4 1 SIMP cnektpis.

Ilsn peakiis H03BOJISIE OTPUMYBATH JUIIEPOKCUIM, SIKI MICTSATh INEPBUHHO-TPETHHHI Ta
JUTPETUHHI MEPOKCUAHI TPYNU 3 PI3HOI0 TEPMIYHOIO CTIMKICTIO, a TaKOX MEPBHHHO-TPETHHHI
T'1IPOKCUTIEPOKCHUJIN.
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HOBI MOHOMEPH HA OCHOBI N-3AMIINEHUX HUKJITYHUX
AMIHOIIEPOKCHU/IIB
@neiiuyk P.1., I'eycs O.1
Hamionansnuii yaiBepcuret «JIbBiBCbKa mosiTexHikay, JIbBiB, Ykpaina
romanfleych@gmail.com

OpepxkaHHs Cy4yaCHMX MaTepialiB  MEIUKO-010JOTTYHOTO TPU3HAYEHHS, «PO3YMHHUX)
MOJIIMEpiB, CTBOPEHHS MOKPUTH HA TIOBEPXHSAX PI3HOT MPUPOIH MOCTIHHO BUMArae po3poOKH HOBUX
epeKTUBHUX IHiiOI0YMX cucteM. OgHMM 3 HAHOUIhII e(peKTHMBHUX KJIAaciB peakIifHO-3aTHUX
MOaU(DIKATOPIB MIKpO- Ta MaKpONOBEPXOHb € TMEPOKCHIOBMICHI CIIBIIOJIMEPH 3 TEPOKCHUIHUMHU
rpynamMi 'y OIYHHX BiIradyKeHHSX MaKpOJIAaHIIOra. 3rajaHi KOIOJIMEpH BHACHIIOK TOMOJI3Y
3B’s13Ky O-O mpu neBHUX yMOBax 3/aTHI iHIIFOBATH BUIBHOPAAMKAIBHI MPOIECH — TOJTIMEpH3aIii,
KOTIOJIiMepH3allii, TPHUIIETICHHsI, CTPYKTYpyBaHHS Ta 1H. 13 30€peKeHHSIM MakpoJaHifora. Ase, ix
CYTTEBUM HENOJIKOM € T€, II0 B MpPOIECi rOMOJII3Y BOHM TI'€HEPYIOTh [Ba BUIbHI pajUKald —
MakpopaguKaid 1 HU3bKOMOJIEKYISIPHUN aNKOKCWIbHUM pagukan. OctaHHid qudyHIye B 00'eM
peakuiiiHol cyMmimll Ta 3/JaTHUM IHIIIOBAaTH HeOa)kaHl MPOLECH, 30KpeMa, FOMONOJIMepU3alliiio
MpUILEII0BaHOro MoHoMepy. Llel dakT Moxe CyTTeBO 0OMEXyBaTH BUKOPUCTAHHS MEPOKCHUTHUX
CHIBIOJIIMEPIB Yy CTBOPEHHI MarepialiB, fKi IepeadadyaeTbcsi BUKOPUCTOBYBAaTH Y KOHTAKTI 3
KUBUMHU TKaHWHaMHU (MpOTE3HMX BHpoOax, IHIIAHTAX, MaTepiajiax MEAUYHOTO MpU3HAUYEHHS,
HOCISIX JJIS1 LUIbOBOI JOCTaBKM CHHTETUYHMX JIIKAPCHKUX CYOCTaHLIN Ta OGIOMOJIEKYTYy KIITHHU
KUBUX OPraHi3MiB).

Jlnst yCyHeHHSI TaKUX HEIOJIKIB 1 pO3IIMPEHHS MOKIMBOCTEH BUKOPUCTAHHS TIEPOKCHTHUX
CHIBIOJIIMEPIB 3aIPONOHOBAHO BUKOPUCTAHHS MaKpOIHILIATOPIB, SIKI MICTATh y OIYHUX JIaHKax
MaKpOJIaHIIora (parMeHTH MUKITIHUX MePOKCUIIB. Y mporieci roMourizy 3B’ 13ky O-O MUKIIYHOTO
MEPOKCUIHOTO (parMEeHTy TaKHil MaKpOIHII[IaTOp YTBOPIOE JBa AJIKOKCUJIBHI paauKaliv, 3B’ s3aHi 3
OCHOBHHMM MaKpOJIAHIIOIOM.

Sk oH 3 MOHOMEPIB TSI OJIep KaHHS IEPOKCUIBMICHOTO MaKpOiHilliaTopa 3amponoHOBaHO
SHIOIMKIIYHUA aMIHOTIEPOKCUT psily MeTakpwmiatiB (2). MoHoMep (2) oTpuMyBaJId 3a THUIIOBOIO
METOUKOI0 allMJIIOBAHHS CITHPTIB XJIOPAHTIAPHIaMH HEHACHYEHUX KapOOHOBHX KHCIOT 3 N-(2-
rigpokcueTmwi)noxigHoro 1,1'-munuknorekcuiigennepokcuaminy (1). sikuii Oyja0 CHHTE30BaHO 3a
paHilmie po3po0JIeHO0 HaMH OPUTIHAJIBHOI METOJMKOI0, Ta XJIOPOAHTIAPUAY METAaKpPHIOBOL
KUCIIOTH.

/\ O /\ O O

OO — OO~ OO

0-0
1 2 3

Ha wnactynHOMy etami, A7 BCTAHOBJIEHHS IOJIIMEpPU3aLII{HOI 34aTHOCTI OJEpKAHOTO
MoOHOMepYy (2) Oyio 3iiicHeHO HOro paauKanbHy CHIBIOJIMEpU3AIliI0 31 CTUPEHOM B aMmImylax y
po3uuHi anetony B npucyrHocti AIBH sk iHiniaropa y armocdepi a3oTy npu 60°C BrpoaoBx 6 roa
1o xkoHBepcii MoHoMmepiB 21.4-24.0%. 3a naHuMHU pe3yabTaTiB cliBNoNiMepH3allii MoHOMepy (2) 31
CTHPEHOM PO3paxoBaHO KOHCTAHTHU CIIBMOJIIMepH3aIlii 3a Mmerogom Maiio-JIbtoica.

[Ticns Tepmotizy po30aBIeHOr0 po34MHY OTPUMAHOro criBnodiiMepy (3) y xiaopoOeH3odi
npu Temmeparypi 120°C y mHpHCYTHOCTI paJMKadbHOI MACTKU MIKPUITiApa3HILy HpOI[YKTiB
NPUEAHAHHS HHU3bKOMOJIEKYJSIPHUX pPaJUKaliB METOJIOM TOHKomapOBo'i xpOMaTorpatl)i'l'
BUsiBNIeHO. lle 103BoJisie 3poOMTH BHMCHOBOK, L0 B pe3yabTaTi FOMOJI3Y MakpoiHiliatopa (3)
YTBOPIOIOTHCS AJIKOKCWJIBHI pajJiiKaiM, 3B’sA3aHI 3 OCHOBHHMM MAaKpOJIAHIIOTOM 1 MPaKTHYHO
BIZICYTH1 HU3bKOMOJIEKYJISIPHI aJIKOKCHIIbHI paMKalIu.
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SYNTHESIS AND SPECTROSCOPIC INVESTIGATIONS OF STYRYLPYRIDINES FOR
OPTOELECTRONIC APPLICATIONS

Koshova E.R.%, Ovdenko V.M.!
!Chemical Department, Taras Shevchenko National University of Kyiv, 60 Volodymyrska St., Kyiv
01033, Ukraine.
e-mail: valeryovdenko@gmail.com

In recent years, much attention has been paid to the study of isomerizable classes of
compounds, such as azobenzenes, azomethines and stilbene-containing substances in the context of
photosensitive media development. During their photoinduced isomerization, the dipole moment
changes and the redistribution of electron density leads to the further changes in linear and non-
linear optical behavior. For example, light-sensitive azopolymers, that absorb in the visible UV
range, are promising materials for creating on their basis holographic recording media®. Studies of
the properties of stilbene-containing compounds allow to develop the new generation of
photoinduced devices, such as photosensitizers, photoswitches and other photorespective devices?.
Moreover, the presence of nitrogen in one of the aromatic systems can contribute solvatochromic
properties®in guest-host composites and covalently-bonded polymers, which significantly expands
the prospects for the use of these materials. Composite materials based on similar compounds and
DAST (Diethylaminosulfur trifluoride) have shown their viability and interesting NLO properties.

We synthesized a series of styrylpyridines with different location of hydroxyl group and
nitrogen position in the aromatic moieties. Such differences in structure will affect the rate of
photoinduced linear optical processes and the magnitude of NLO responses. Therefore, it is
important for a fundamental understanding of the varying the mutual arrangement of structural
elements (-OH group and nitrogen in the aromatic moieties) effect for further development of
"smart" polymers and polymer composites with predetermined properties.

CHO l‘@
‘-\.H_‘_ l\i 5 A & — 4 -‘ff
| f,—DH + b CH3 W

OH
ortho ortho
or or
para meta

The series of styrylpyridines was synthesized in our work using condensation reaction of a-
/B-picolines with 2- or 4- hydroxybenzaldehydes. *H NMR and IR spectra were taken for these
compounds to prove the structure and purity of products. Their absorption spectra in the UV range
were studied under different wavelength irradiation to investigate the effect of a substituent on the
rate of photoinduced isomerization.

1K. Jlommanckuii, E. AxkumoBa, A. MemankuH, B. AGamkun, A. [Ipucakap. VI MexnynapoaHas

KOH(epeHIMsT U MOJIOA&KHAs IIKona «HMHupopmayuonnvie mexHono2UU U HAHOMEXHOIOSUUY

(UTHT-2020), 2020, ct. 461-466

2Matos, L. S., Amaral, R. C., & Murakami lha, N. Y. (2018). Visible Photosensitization of trans-

Styrylpyridine Coordinated to fac-[Re(CO)3(dcbH2)]+: New Insights. Inorganic Chemistry, 57(15),

9316-9326.

3 Koopmans, C., & Ritter, H. (2007). Color Change ofN-Isopropylacrylamide Copolymer Bearing
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MOJIIMEPHI I'IZTPOTEJII, HATTIOBHEHI ITOJIBIMHAMMY IIAPYBATAMHU
T'TIPOKCUIAMM TA IX 3ACTOCYBAHHA JIJIsI BWIYYEHHS BAPBHUKIB
HOHHOI MPUPOIN
Beii .M., bynziaceka B.JI., Cricenko O.B., Toncros O.JL.

InctuTyT Ximii Bucokomonekymsapaux cnioiayk HAH Ykpainu, m. KuiB, Ykpaina
irynabei@meta.ua

[Moxsiitai mapyBari rigpokcumu (ITIHIN), mo Hamexarh A0 KJIacy HEKPEMHIMBMICHHX
MiHEpaIbHUX OKCHIIB Ta TiIPOKCUIIB, 32 CBOIMHU (DI3MYHUMU Ta XIMIYHUMHU BIACTUBOCTSAMH € JTyXKe
NONIOHMMHU 10 TIAMHHCTUX MIHEpaliB — BOHU MAlOTh MHIapyBaTy OyIOBY, XapaKTEePH3YIOTHCS
IIMPOKHM JIialta30HOM XIMIYHOTO CKJIany (3aBISKH 130MOP(HUM 3aMillIeHHSM KaTiOHIB METaiB) Ta
3MIHHOIO BEJIMYMHOIO TYCTUHH 3apsiay 1Iapy, BOHA MarOTh I0HHO-OOMIHHI BIIACTHBOCTI, PEaKLifHO
3IaTHUM MDKIIAPOBHUI MPOCTIp, HAOYXalOTh Y BOJI, a TAKOX MOJIOH1 A0 TJIMH 3a PEOJIOTTYHUMH Ta
KOJIOTTHUMU BIACTHBOCTAMHU. OTHUM 3 OCHOBHHX HAIPSAMIB MpakTUIHOTO 3actocyBanHs [T € ix
BUKOPHUCTAHHS SIK COPOEHTIB JJIsi BHJIyUYEHHs 3a0pyaHIOBauiB MOHHOI MPUPOJU 3 BOJU Ta BOAHMX
cepenosuill. Buxkopucranus [T sk copOeHTIB Mae HU3KY TEXHOJOTTYHMX OOMEXEHb, 30KpeMa
MOBa e Mmpo BIAAUIEHHS BIANpPaIbOBAHOTO cOpOeHTy. OAHMM 31 HUIAXIB BHUPINIEHHS LIET
npoOneMu Moke OyTH CTBOpPEHHS COpOEHTIB Ha OCHOBI MOJIMEPHUX TIAPOTENIB, IO
XapaKTEePU3YIOTHCS BUCOKHUMH CTYIICHSMH BOJOIOTIIMHAHHS, HANOBHEHUX cuHTe30BaHmmu 11T
[TonmimepHmit Timporens € HOCIEM cOpOeHTa, IO MOJIETIIyE WOTro BUIIUICHHS B CEpEIOBHIINA,
MOPiBHSHO 13 3actocyBaHHsM [IIIII" y BUrasal mOpoIIKy, a BUCOKUN CTYIIHb HaOyXaHHS Teiro He
MEePENIKOPKAE KOHTAKTY COpOEHTa 3 MOJIEKYJIaMH 3a0py/IHIOBada BCEPEIUHI TEITIO.

B naniii po6oTi Oyyno CHHTE30BaHO TMOJIMEpPHI TiIpOTresi Ha OCHOBI aKpujaMmigy Ta
riipokcueTuaIMeTakpmiaty y crisBiaHomeni 70/30 mac.y. BIINOBIAHO. SIK HamoBHIOBAY-COPOEHT
BuKopuctoByBanu cuHTeTHuHHM [1III" Ha OCHOBI HiKETIO Ta AOMIHIIO, OTPUMAHHUH 3a 3arajibHOIO
METOJIMKOI0 cuHTe3y amoMiHii-BmicHux [T [1]. Bmict HamoBHIOBaua B remi BapiroBanu Bim 30
no 70 mac.% B mepepaxyHKy Ha CyXy pedoBHUHY. SIK MOJenbHUN 3a0pyAHIOBAY BUKOPHUCTOBYBAIU
PO3YMH METUJIOpaHXKy 3 BMicToM OapBHUKA 0,05 MMOJIB/II.

JlocmikeHo KIHETHKY copOiii OapBHMKa 3pa3kaMy HamoBHEHUX TiaporeniB. KoHTpois
BMICTY METHJIOPAHXKY Yy poOOYOMY PO34HHI 3IHCHIOBAIH 32 JOTIOMOTOI0 ()OTOMETPUIHOTO aHAIII3Y.
OTpumaHi pe3ynbTaTH CBimYaTh, IO COPOIiifHA €MHICTH JOCIIIKYBAaHMX 3pa3KiB TiIporesiB
BilHOCHO MeTwiopawky crtaHoButh Bigx 0,007 go 0,011 mmonbs/r (B mepepaxyHKy Ha CyXy
pPEYOBHUHY), 3aJICKHO BiJl BMICTY HallOBHIOBaua B reii. [Ipu mpoMy cTyniHb BUITydeHHS OapBHUKA 3
pO34KHY CTaHOBUTH He MeHIe 90%, a i reiB 3 BMICTOM HarnoBHIOBada-copbenta 70 mac.% 1eit
MOKAa3HUK Jocsarae 3HaueHHT 98%.

Jlst perenepariii BiqnpanboBaHUX MOJIMEPHUX TiIPOTeJIeBUX COPOCHTIB OyJI0 BUKOPUCTAHO
0,01 M po3uun Hatpiii kapOonaty. IlokazaHo, 1m0 3a JBa LUKIK JIecOpOIii BIAETbCA AOCATTH
BuiydeHHs Onu3bko 70% copOOBAaHOTO HAMOBHEHMMH TiApOresssMH OapBHUKA HE3AIEKHO Bif
Bmicty [T B KOMIO3uUTi Ta KUTBKOCTI COPOOBAHOTO HUM OapBHHKA.

OtpumaHi pe3ynbTaTH CBiq4aTh, IO TMOJIMEPHI TiApOreli, HANOBHEHI MOIBITHUMU
mapyBaTUMH T1IPOKCHIAMU € TMEepPCHEKTUBHUMHU Marepialamu Uid po3poOKHM Ha IXHIA OCHOBI
COpOEHTIB, 10 MOXYTh BHUKOPHUCTOBYBATHCS JUIS OYMINEHHS BOAM BiJ 3a0pynHIOBauiB MOHHOT
MIPUPOJIN.

1. Layered Double Hydroxides / C. Forano, T. Hibino, F. Leroux, C. Taviot-Guéeho // Faiza B.
Developments in Clay Science. Vol. 1/ B. Faiza, L. Gerhard. — Elsevier: Amsterdam. — 2006. —
P. 1021-1095.
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THERMOSTABLE CYANATE ESTER RESIN / HEXAGONAL BORON NITRIDE
NANOCOMPOSITES
Grigoryeva O.P.%, Fainleib A.M.}, Starostenko O.M.},Shulzhenko D.M.%, Gavrylyuk N.A.23,
Zolotarenko An.D.%3, Schur D.V.3, Grande D.*

Ynstitute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv, Ukraine
2Chuiko Institute of Surface Chemistry of the NAS of Ukraine, Kyiv, Ukraine
SFrantsevich Institute for Problems of Material Science of the NAS of Ukraine, Kyiv, Ukraine
4Institut de Chimie et des Matériaux Paris-Est, Thiais, France
e-mail: grigoryevaolga@i.ua

The novel thermostable nanocomposites based on densely cross-linked Cyanate Ester Resin
derived from dicyanate ester of bisphenol E (CERE) and Hexagonal Boron Nitride (h-BN) have
been successfully synthesized and studied by using Dynamic Mechanical Thermal Analysis
(DMTA) method, the effect of h-BN nanoparticles on viscoelastic properties of the nanocomposites
created have been fixed. The initial components were thoroughly mixed and then poured into a
PTFE-coated mold followed by heating the composition in an oven from 20 °C to 300 °C at a
heating rate of 0.5 °C/min.

From DMA data (Fig. 1, Table 1) the improvement of viscoelastic properties of the
thermostable CERE polymer matrix formed in situ with different content of h-BN can be clearly
observed, i.e. increase of storage modulus values (E') in a glassy region while maintaining high
values of the glass transition temperatures (Tg) for all the nanocomposites created. Slight decrease
of Tqvalue for the nanocomposite with 2.0 wt.% of h-BN probably is due to some aggregation of h-
BN nanoparticles. These high performance polymer nanocomposites are perspective for application
in aerospace structures and microelectronics as high modulus materials.
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Fig. 1. Temperature dependencies (at 10 Hz) of storage modulus E" and Tan Delta for the CERE/h-
BN nanocomposites studied (nanofiller content indicated in the plot)

Tablel. DMTA data for the CERE/h-BN nanocomposites studied

Content of h-BN in CERE/h-BN Eioo’c, Tg h
nanocomposites,wt.% MlIla (from Tan Delta),°C | (Tan Delta)
0.0 2064 245 0.45
0.1 2582 242 0.49
1.0 2695 241 0.48
2.0 2693 223 0.48
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EFFECT OF HEXAGONAL BORON NITRIDE NANOPARTICLES ON THE
MORPHOLOGY OF THERMOSTABLE NANOCOMPOSITES BASED ON CYANATE
ESTER RESIN
Grigoryeva O.P.%, Fainleib A.M.}, Starostenko O.M.%, Shulzhenko D.M.%, Gavrylyuk N.A.23,
Zolotarenko An.D.23, Schur D.V.3, Grande D.*

YInstitute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv, Ukraine
2Chuiko Institute of Surface Chemistry of the NAS of Ukraine, Kyiv, Ukraine
3Frantsevich Institute for Problems of Material Science of the NAS of Ukraine, Kyiv, Ukraine
*Institut de Chimie et des Matériaux Paris-Est, Thiais, France
e-mail: grigoryevaolga@i.ua

The novel high performance thermostable film forming nanocomposites have been
synthesized successfully from Cyanate Ester Resin (CER) monomer (based on dicyanate ester of
bisphenol E, DCBE) in situ with well-distributed hexagonal Boron Nitride (h-BN) nanoparticles.
The effect of h-BN nanoparticles on the morphology of the CER/h-BN nanocomposites created
have been investigated by using Scanning Electron Microscopy (SEM). An Energy Dispersive X-
Ray Analysis (EDX) has been also used to provide elemental identification and quantitative
compositional information of the samples studied. In the present study, before synthesis the DCBE
and h-BN nanoparticles were thoroughly mixed and then poured into a PTFE-coated mold followed
by heating the composition in an oven from 20 °C to 300 °C at a heating rate of 0.5
°C/min. The content of h-BN in the samples studied was varied from 0.1 to 2.0 wt.%.

o - e
-‘} ‘ : :‘ | |

Fig. 1. SEM micrographs of the CER/h-BN nanocomposites at different content of h-BN
nanoparticles, wt.%: a) 0.1 (cross-section); b) 1.0 (surface)

SEM analysis (Fig. 1) of the micrographs of CER/h-BN nanocomposites demonstrates
generation of some nanoporous structure (black cycles) with pore sizes less than ~50 nm, however
at higher content of h-BN nanoparticles the higher size of pores have been observed. Also it was
found that increasing content of h-BN nanoparticles up to 2 wt.% leads to aggregation of the
particles in the CER/h-BN nanocomposites created that is confirmed by EDX method (Fig. 2). We
concluded that optimal content of h-BN nanoparticles in the CER/h-BN compositions is equal or
less than 1.0 wt.%.

P

Fig. 2. CER/h-BN=98/2 (wt.%) nanocomposite: a) SEM micrograph; b) EDX analyses of the
h-BN aggregates; ¢) EDX analyses of the CER matrix
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STUDY OF THE STRUCTURAL PARAMETERS OF POLYMER NANOCOMPOSITES
FILLED WITH TITANIUM DIOXIDE
Horokhov I. V., Asaulyuk T. S., Lavrik V. M.
Kherson National Technical University, Kherson, Ukraine
kulish.in.411@gmail.com

Metal oxide nanoparticles are widely used as nanofillers due to their great technological and
industrial value. The combination of the properties of inorganic nanoparticles, in particular rigidity
and thermal stability, with the technological characteristics inherent in a polymer is of particular
importance for obtaining nanocomposites with desired properties.

Typically, three methods are used to form polymer / metal oxide nanocomposites. The first
is direct mixing of the polymer and nanopowder, either as discrete phases (known as melt mixing)
or in solution (solution mixing). The second is a sol-gel process that starts with a molecular
precursor at ambient temperature and then forms a metal or metal oxide structure by hydrolysis and
condensation. The third method is in situ grafted copolymerization of macromolecular chains on the
surface of a nanopowder.

One of the most studied metal oxides is titanium dioxide (TiO2) due to its low cost, non-
toxicity, good electrical, chemical, thermal and photocatalytic properties, and the ability to absorb
UV light. It is known that the introduction of fillers in polymers significantly changes the properties
of polymer composite materials.

In this regard, the purpose of the work was to study the influence of TiO»-filler on the
structural characteristics of the styrene acrylic polymer films.

In this work an aqueous dispersion of styrene acrylic polymer Lacrytex 430 manufactured
by OOO Polymer-Lak (Ukraine) was studied as a film former. A polymer nanocomposite was
created by introducing previously prepared suspensions of TiO2 in various concentrations into an
aqueous dispersion of styrene acrylic polymer.

The degree of interaction between components of the mixture was estimated by sol-gel
analysis through the equilibrium swelling of nanocomposites in solvents (Table 1).

Table 1. Structural parameters of styrene acrylic polymer films filled with TiO-

TiO, content in - Structural chgracteristics - _
polymer film, wt% Interaction !ndex Mqlecular weight of the Crosslinking density,

’ polymer/filler chain segment, M, g/mol vx107, mol/cm?®

without additives — 52 9.6

1 0.94 52 9.6

2 0.97 52 9.6

3 1.01 62 8.1

4 1.02 67 7.5

5 1.03 67 7.5

According to the results of the study (Table 1), it was found that the introduction of TiO>
nanoparticles into the styrene acrylic polymer Lacrytex 430 does not lead to an improvement in the
structural parameters of nanocomposites. At a concentration of nano-TiO. up to 2 wt%, the average
molecular chain length and the degree of crosslinking remain unchanged. Increasing the
concentration of TiO2 reduces the studied parameters. The TiO2 content above 3 wt% increases the
average molecular length, reduces the crosslinking density, which may be a consequence of the
TiO particles agglomeration in the polymer.

Analysis of the results of studying the structural parameters of the polymer nanocomposites
based on styrene-acrylic polymer Lacrytex 430 showed that nano-TiO> addition does not adversely
affect structural parameters of the polymer matrix at a concentration of 1 — 2 wt%.
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STUDY OF THE RESISTANCE OF POLYELECTROLYTE BRUSHES
FORMED ON CERAMICS VIA SURFACE-INITIATED POLYMERIZATION
Izhyk O.B.%, Balaban O.V.!, Mitina N.Ye.?,Volianiuk K.A.2,
Harhay Kh.I.2, Grygorchak 1.1.1, Zaichenko O.S.1?
!Department of Applied Physics and Nanomaterials Science, Lviv Polytechnic National University,
Lviv, Ukraine
2Department of Organic Chemistry, Lviv Polytechnic National University, Lviv, Ukraine
oleh.b.izhyk@Ilpnu.ua

A number of unsolved shortcomings such as poor cyclability, low capacity, lithium dendrite
growth etc. should be overcome for improvement of energy storage devices. The design of batteries
includes providing the shortest lithium-ion pathways, high conductivity, efficient redox reaction,
thermal stability, high specific surface area, etc. Usage of polyelectrolyte brushes could solve
several issues at once: short ion vacancy jump along the chain, high surface coverage, preventing
electrodes corrosion, preserving from undesirable volume changes during intercalation, solid-state
electrolyte layer. That is why efficient and reproducible methods for growing functional polymer
brushes possessing ion conduction, tunable grafting, thickness, adhesion, and other functionality are
needed. Here we proposed the construction of polyelectrolyte brushes of cationic and anionic type
via the “grafting from” method and studied properties of modified glass and sitall surfaces. Surface
modification of ceramic slides used as model substrates easily expands on electro-conductive
metallic, graphene and polymer substrates or nanofibers. The general idea is described on the
schema below.
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Impedance spectroscopy, atomic force microscopy, contact angle analysis were applied to
collect results.

First of all, AFM studies showing layer thickness around 30 nm for sitall and 500 nm for
glass confirmed polymer brushes immobilization while hydrophilic behavior of modified substrates
was noticed too. Secondly, we found that the layer thickness, as well as a resistance value, is
strongly dependent on substrate nature. Resistance on sitall substrate compared to glass was much
higher for brushes grown by ACPA initiator due to peculiarities of the brush formation and lower
packing density of polymerization active sites. On the contrary, growing of the brush on glass led to
unexpected proton conduction that obviously originated from the interaction of polymer chains and
some amount of absorbed water molecules. The lowest resistance value after polymer brushes
formation showed the 6 orders of conduction enhancement. The impact of substrate is not so
significant for OMC initiator because the packing density of grafted molecules is defined
predominantly by the amount of oligoperoxide initiating centers of radical polymerization in
comparison with the impact of substrate. After incorporation of lithium-ions, 2 orders of the
conduction increase were revealed. We believe that materials synthesized by the proposed approach
are possible candidates for lithium batteries, supercapacitors, proton membranes and so on.
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RENEWABLE ADHESIVES FROM PLANT OIL-BASED MONOMERS
FORMULTISUBSTRATE APPLICATIONS
Kirianchuk V.1, Bon 1.2, Domnich B.2, Nichols J.3, Demchuk Z.2#, Pourhashem G.2, Voronov A.2
!Lviv Polytechnic National University, Lviv, Ukraine
2 North Dakota State University, Fargo, ND, USA, “Oak Ridge National Laboratory
3Seton Hill University, Greensburg, PA, USA
vasuluna41l@ukr.net

The design of a robust platform for the synthesis of multisubstrate adhesives is an innovative
key technology in a wide variety of industrial applications, including building materials, flooring,
window construction, clothes, shoes, electronics, wallcovering, cars, airplanes, etc. The usage of
biobased monomers from renewable resources is a promising platform for the synthesis and
implementation of new environmentally friendly industrial polymer adhesives for multisubstrate
applications. The structural features of plant oils provided by variable unsaturation in oils make the
plant oil-based monomers (POBMs) a promising candidate to be applied in latex adhesivesto
replace petroleum-based counterparts in adhesives manufacturing. The developed biobased latex
adhesives are expected provide a competitive performance in regards toto petroleum-based
benchmarks. For this purpose, a series of plant oil-based latex adhesives were synthesized,
characterized, and applied to substrates provided by industrial partners for the adhesives evaluation

In this study, (mini)emulsion processes are used to synthesize plant oil-based acrylic latexes
by combining POBMs with butyl acrylate and methyl methacrylate. The POBM fragments were
incorporated into latex copolymers at different ratios (up to 40 % wt.) partially replacing butyl
acrylate, while methyl methacrylate was applied at a constant ratio (55% wt.). The copolymer
composition was varied to determine the best performing latex adhesives formulations (monomer
conversion, latex particle size distribution, latex stability, adhesive properties, etc.). The
relationships between contact angle, contact angle hysteresis, adhesion, and wettability were studied
to support adhesives evaluation measurements.

Adhesive properties of synthesized latex copolymers were determined using shear and peel
testing (ASTM D2339-98 and D1876-08) on various model substrates. Incorporation of POBM
fragments into latex copolymers improves adhesives peel strength on most substrates we tested.
Adhesive performance of plant oil-based adhesives on various substrates can be additionally
enhanced by varying adhesive consumption. The obtained adhesive strength values for plant oil-
based latex adhesives were compared with reference data from literature and for the commodity
adhesives provided by industrial partners.

In summary, the obtained experimental data justify plant oil-based latexes potential as
adhesives as well as their utility on multiple various substrates
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CARBOHYDRATE POLYELECTROLYTE BASED
ION CONDUCTING POLYMER FILMS

Kozak N. V., Nesin S.D., Minenko M.M.
Institute of Macromolecular Chemistry NAS of Ukraine, Kyiv, Ukraine
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Carbohydrate polyelectrolites are renewable, biocompatible and biodegradable reagents
attractive in synthesis of ion conducting solid materials for electronic devices with versatile
technical, chemical and physical properties [1-3]. In contrast to the liquid electrolytes, the solid
ones almost do not have problems with leakage or pressure changes. Microbial exopolysaccharide
xanthan (with cellulose-like backbone and tri-saccharide side chains containing f-D-mannose, [-
1,4-D-glucuronic acid and B-1,2-D-mannose residues together with a pyruvic acid unit) is an
anionic brush-like hetero polysaccharide. To synthesize ecologically friendly solid polymer
electrolyte matrices based on modified xanthan gum the ionic conductive systems were developed
using blocked polyisocyanate as cross-linking agent, glutaraldehyde, plasticized with ethylene
glycol, and doped with acetic acid as ions source or using xanthan-polyvinyl alcohol mixture doped
with acetic acid with formaldehyde cross-linker [2,3].

The conductivity level of all of these systems has humidity sensitive value and depends on
water content in polymer which in turn decreases with increasing of temperature. The reaction
press-molding of xanthan-polyisocyanate glycopolymers with glycerol addition allows overcoming
such temperature influence.
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for glycerol doped GPs

Another way of polysaccharide modification with blocked isocyanates is application of their
water-soluble analogs. This way allows homogeneous mixing of components in common solvent-
water before casting and\or reaction. The resulting films partially swelled in glycerol demonstrate
two order rise of conductivity as compared with initial GP.

IN. Kozak, A. Hubina Current Trends in Polym Sci, 2012.23-27

2 F.C. Tavares, D.S. Dorr, A. Pawlicka, C.O. Avellaneda J. Appl. Polym. Sci. 135, 46229. 2018,

¥ N Kozak, K. Didenko, Z. Gagolkina, S. Nesin. 12th Int. Conf. Electronic Processes in Organic
Matters 2020
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ATMOSPHERIC STABILITY OF HEMP WOOD CORE REINFORCED
EPOXYURETHANE POLYMER COMPOSITES
Samoilenko T.F., Yashchenko L.M., Yarova N.V., Brovko O.O.
Institute of macromolecular chemistry of the NAS of Ukraine, Kyiv, Ukraine

s_t_f@ukr.net

In recent decades, natural lignocellulosic fillers tend to replace traditional synthetic fibres in
polymer composites due to their ecological and specific advantages. But mostly, applications of
biocomposites are limited to interior ones due to the sensitivity to the influence of atmospheric
factors provoking deterioration of the material's stiffness and strength. Such a concern about the
durability of biocomposites requires extended studies of their degradation.

Therefore, the aim of the research given is to investigate the atmospheric stability of
obtained hemp wood core (HWC) reinforced biocomposites on the basis of organic-inorganic
epoxyurethane polymer matrices with partial or complete replacement of the synthetic epoxy
component with sustainable ESO under accelerated weathering test.

For synthesis of epoxyurethane (EU) polymer matrices isocyanate component, epoxy
component, and sodium silicate were combined in a mass ratio of 80/20/20. The epoxy component
was prepared by mixing epoxy resin and epoxidized soybean oil (DER-331/ESQO) in the ratios of
100/0, 70/30, 50/50, 30/70, and 0/100 with formation of EU-0, EU-30, EU-50, EU-70, and EU-100
matrices respectively. HWC reinforced biocomposites with 60 and 70 wt% filling were elaborated
at 140°C under a 10 MPa pressure by the hot press machine. Accelerated weathering test was
carried out for 1 month using a climatic chamber (UVC radiation of maximum intensity at 240 nm
and 98% humidity at elevated temperature (60£5°C)). Flexural strength of the samples of
biocomposites was determined before and after the test.
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Fig. 1. Flexural strength of unweathered and weathered (W) samples of composites on the basis of
1) EU-0, 2) EU-30, 3) EU-50, 4) EU-70, and 5) EU-100 matrices with different HWC filling

Fig. 1 concludes that flexural strength of unweathered EU-0 composites is almost equal to
the flexural strength of respective weathered samples. Alternatively, the composites based on ESO-
containing matrices exhibit significant enlargement (by 13.4-32.0%) in flexural strength after
accelerated weathering. Nontrivial improvement of mechanical properties of biocomposites after
ageing is associated with special complex conditions in a climatic chamber. They promote
crosslinking reactions due to UV-induced surface activation as well as post-curing reactions of
residual isocyanate groups with moisture or hydroxyl groups of HWC filler and opening of epoxy
rings brought out by temperature. In particular, previous IR-spectroscopy investigations have
justified the formation of polyurethane and polyurea bonds during post-curing processes. Such a
behavior is the evidence of high atmospheric stability of obtained hemp wood core reinforced
epoxyurethane composites.
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OCOBJIMBOCTI ®OPMYBAHHS CTPYKTYPOBAHUX IIVIIBOK BIOCYMICHHUX
MOJIIMEPIB TA HAHOKOMIIO3UTIB HA iX OCHOBI
O.M. llleBuyk, H.M. Bykaptuk, M.P.Ho6it, B.C. Toxapes
Hamnionansuuii yaisepcurer “JIpBiBchbka moutitexika”, JIbBiB, Ykpaina
E-mail: oshevch@polynet.lviv.ua

HanocrtpykrypHi TiOpuaHi MaTepiand Ha OCHOBI THOJIMEPHUX CHCTEM 3 TPHUBUMIPHOIO
CITYACTOIO CTPYKTYpPOIO Ta BOYIOBaHMMH MiHEpAJIbHUMH HAaHOYACTHHKAMH, OCOOIMBO KOMIIO3UTH
Ha OCHOBI 0i0CyMICHHX Ta 0ioAerpanabenbHuX MoTiMepiB, BUKIMKAIOTD MTIIBUIICHY yBary depes ix
VHIKaJbHI Ta KOPHCHI BJIACTHBOCTI, SKIi MOXYTh OYTHM BHKOPHUCTaHI y Marepiaiax yis
010TeXHOJIOTI], MEAWIMHYU, TKAHWHHOI IH)KEHEpii, eIEeKTPOHIKH, aepOKOCMIYHOI MPOMHUCIIOBOCTI,
KaTayizy, MeMOpaH, HOKPHUTTIB 1 T.1. MeTo10 faHoi poOOTH € TOCIHKEHHS MpoIieciB (opMyBaHHS
CTPYKTYPOBAHUX MOJIMEPHUX Ta HAHOKOMIIO3UTHHUX IUJIIBOK HAa OCHOBI OIOCYMICHUX TOJIIMEPIB
nouiBiHioBoro crupty (I1BC), momiakpunaminy (mAkAM), nomi(2-etni-2-okcazoniny) (ITEOK) 3
BOY/ZIOBaHUMHM MiHEpaJibHUMU HaHouacTUHKamu (rimpokcuanatuty ([AIT), FesOs, SiO2),
MOAM(IKOBAaHUMH PEaKIIfHO31aTHUMHU NepoKCcUIBMICHUME Konodimepamu (PK).

CtpyKkTypoBaHi MOJIMEPHI Ta HAHOKOMITO3UTHI IJIIBKM Ha OCHOB1 OI0CYMICHHX TOJIMEPIB 1
MOAM(IKOBAaHMX MIHEPAIbHUX HAHOYACTUHOK Oyad OTpPUMaHI LUIIXOM  PaJUKaIbHOTO
CTPYKTYpYBaHHs, IHIIIOBAHOTO MEPOKCUJIOBMICHUMH PEaKIIHHO3JATHUMH  KOMOJIIMEpaMHu.
[Toka3ano, MmO CTYMiHb 3IIMBKH 3pOCTAa€ 31 30UTBIIEHHSAM KOHIIEHTpAIl MEPOKCHIOBMICHUX
KOIOJIIMEPIB B IUTIBII Ta 30UIBIIEHHSM BMICTY MEPOKCUIHUX Ipyl B Komojimepi. B Toil xe yac,
TeMIepaTypHa 3aJIe)KHICTh CTYMEHIO 3IIMBKH 3HAYHOK MIpOI0 BH3HAYAETHCS MPHUPOIOIO
6iocymicHoro momimepy. s mmiBok Ha ocHoBi [IBC Ta mMAKAM CTymiHb 3IIMBKH 3pOCTa€ 31
30UTBbIIEHHSAM TeMIlepaTypu Ta 4acy OTBEpKEHHS, ToJl sK s miiBok Ha ocHoBi [IEOK mpu
nigBumeHux Temmeparypax (393-413K) 3anexHICTh Tenb-Qpakilii IUIBOK BiI dYacy Mae
eKCTpeMaJbHUN Xapaktep, a 3a Ttemneparypu 373K cmocrepiraerbcsi MOHOTOHHE 3pPOCTaHHS
BEJIMYMHU Trenb-(pakiii 3 BHUXOJOM Ha Iato micns 3 roA. oTrBepikeHHA. OueBUIHO, IIe
MOSICHIOETHCSL  TEPMOOKHUCITIOBAIbLHOIO AecTpykilieo jaHiorie [TEOK ming BrmBom  BHCOKOT
TeMIIEPaTypH Ta KUCHIO, SIKI CIIPUSAIOTH BUTHHI pauKaiu, chOpMOBaHi PH PO3KIIaJIl TEPOKCUTHUX
¢parmentie PK. BBenenHs B mosiiMepHI TUTIBKM JOJATKOBHX BIHUIOBUX MOHOMEpIB, 30Kpema
rigpokcuermiiMerakpmwiaty (I’EMA) Tta OipynkumionaasHoro N,N’-meTuieH-0ic-akpuaamMiny
(MBA), 3ymMoBITI0€ 3poCcTaHHs BeIHUMHU Teiib-Ppakuii Ha 25-180% y Bunaaky 'EMA Ta na 30-
320% y Bumanky MBA B 3anexnocti Bin konueHtpauii PK Ta  mapamerpiB mpoiecy.
3aKOHOMIPHOCTI CTPYKTYPYBaHHHS HAHOKOMIIO3UTHUX IUTIBOK, HAMOBHEHMX MiHepaibHumu HY,
HIIIHOBaHOTO TepoKcUAHUMU (parmentamu PK, immoOinizoBanumMu Ha moBepxHi HY, €
MOIOHMMU JI0 MPOIIECIB CTPYKTYPYBaHHS MOJIMEPHUX ILIIBOK. Tak ans miBok Ha ocHoBi [IBC Ta
NAKAM Mae Miclle MOHOTOHHE 3POCTAaHHS BEIMYUHHU Telb-Ppakiii IUIBOK Bl Yacy B YChOMY
JOCTIPKEHOMY TeMmIeparypHoMmy niana3oHi, a ans miiBok [IEOK — 3pocTanHs BelUYUHU Telb-
¢paxkiii 3 yacom npu 373K Ta 11 ekcTpeMasbHa 3aJeKHICTh BiJl Yacy IpU MiABUIICHHI TeMIIepaTypu
oTBep/uKeHHA. [IpuyoMy, MakcuManbHi 3HAYEHHS Telb-Ppakiii CIoCTepiraloThCs U 3pasKiB,
HaroBHEHUX MiHepanbHUMHU HY 3 HalOLIBIIUM BMICTOM MEPOKCHIHUX (PparMeHTIB B MOJIMEPHIH
000JI0HIII.

CtpyKTypoOBaHIi IUTIBKH 3JaTHI 0 HaOpskaHHA y BoJl. CTyniHb HaOpsIKaHHS BapilO€TbCs Bil
500% no 2000%, 3MeHIIyOYHCh 31 30UTBIIEHHSIM BMICTY MEPOKCHIHUX TPyl B IUIBI[l Ta HpH
BBEJICHHI /I0JaTKOBOT'O CTPYKTYPYIOUOT'O areHTy, TOOTO 31 30UIbLIEHHAM CTYIEHIO CTPYKTYpPYBaHHS.
OpeprkaHi HAHOKOMIIO3UTHI TUTIBKY XapaKTePU3YIOTHCS JOCTATHHO BUCOKUMU (DI3UKO-MEXaHIUHUMU
BIIACTHBOCTAMHM (MIIIHICTh Ta BITHOCHE BUIOBKEHHS MPU PO3PHBI), SIKi 3ajekaTh Bl MPUPOIU
6iocymicHoro mnojimepy, PK Ta MiHepanbHMX HAHOYAaCTHHOK, IO POOHUTH iX MEPCHEKTUBHUMH
MaTepiaiaMH JUIs pi3HOMaHITHUX 3aCTOCYBaHb.
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STRUCTURE-PROPERTIES RELATIONSHIPS FOR NANOCOMPOSITES OF
CYANATE ESTER RESIN FILLED WITH FULLERITE Ceo
Fainleib A.M.%, Starostenko O.M.%, Grigoryeva O.P., Shulzhenko D.M.%, Gavrylyuk N.A.23,
Zolotarenko OI.D.23, Schur D.V.3, Grande D.*

YInstitute of Macromolecular Chemistry of the NAS of Ukraine, Kyiv, Ukraine
2Chuiko Institute of Surface Chemistry of the NAS of Ukraine, Kyiv, Ukraine
3Frantsevich Institute for Problems of Material Science of the NAS of Ukraine, Kyiv, Ukraine
*Institut de Chimie et des Matériaux Paris-Est, Thiais, France
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Cyanate ester resins (CER) possess an unique combination of high-performance
characteristics, such as excellent thermal and chemical stability, durability at elevated temperatures,
superior adhesion to various substrates etc. That’s why CER-based polymer composites and
nanocomposites are widely used now for producing high temperature structural or functional
materials in aerospace and microelectronics.

In the present study, the nanocomposites based on densely cross-linked Cyanate Ester Resin
(CER), derived from monomer dicyanate ester of bisphenol E (DCBE), and Fullerite Ceo, with
Fullerite content ¢ = 0, 0.01, 0.05, 0.1, 0.5 and 1.0 wt.% were synthesized and studied. For this, the
needful amount of fullerite Ceo was dispersed in DCBE monomer at 100 °C and stirred at 1300 rpm
for 2 hours. Then the compositions obtained were poured into PTFE-coated mold and were cured
over the temperature range from 20 °C to 300 °C with a heating rate of 0.5 °C/min. The morphology
of the nanocomposites synthesized was examined by scanning electron microscopy (SEM). The
thermogravimetric analysis (TGA), differential scanning calorimetry (DSC), and dynamic
mechanical analysis (DMA) (multifrequency) techniques were used for characterization of thermal
stability, thermophysical and viscoelastic properties of these nanocomposites.

SEM analysis of micrographs for the CER/Fullerite Ceo = 99/1 wt.% nanocomposite
demonstrates generation of nanoporous structure with pore sizes ranging from Dy ~ 30 to 180 nm
(see fig.1). It is found that all the nanocomposites developed possess high thermal stability in argon
(Tasoe =~ 400-447 °C, Tdmax =~ 446-454 °C) and char residue 48-50 % (at 800 °C). The introduction of
just 0.01 wt.% of Fullerite Ceo into CER matrix increases the value of Tqgse by 8 °C. From DMA
data (fig.2) the reinforcing effect of Fullerite Ceo is observed that becomes apparent in increasing
glass transition temperature (Tq from loss modulus, E") value for the nanocomposites with the
smallest content of Fullerite Ceo (c = 0.01, 0.05 wt.%) and storage modulus, E' in a glassy region for
all the nanocomposite samples studied.
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Fig. 1. SEM micrograph of the
CER/Fullerite Ceo= 99/1 wt.%
nanocomposite

Fig. 2. Dependence of storage modulus E' and
loss modulus E" on temperature at 10 Hz for
CER/Fullerite Ceo nanocomposites (content of
Fullerite Ceo indicated in the plot)
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In this work, the kinetic peculiarities of dicyanate ester of bisphenol E (DCBE)
polycyclotrimerization in the presence of bisphenol A based benzoxazine (BOA) were investigated
by DSC (TA DSC25) under nitrogen atmosphere, in a temperature range from 30 °C to 350 °C at a
heating rate of 5 °C/min. DCBE/BOA blends (100/0, 98/2, 95/5, 90/10 and 75/25 wt/wt
compositions) were prepared studied.

It is well known that cyanate ester resins during high temperature polymerization transform
to densely cured polycyanurate networks (PCN) and benzoxazines form polybenzoxazine (PBA)
networks at high temperature through reaction of polymerization with oxazine cycle opening. The
copolymerization of DCBE and BOA is possible as well via reaction of cyanate groups of DCBE
with phenolic groups of PBA. Figure 1a shows the DSC thermograms for the neat DCBE and all the
blends of different composition. It is seen that introduction of BOA into DCBE leads to shifting of
the polymerization exotherm maximum, i.e. the curing temperature peak, toward much lower
temperatures from 260 °C for individual DCBE to 180 °C for the blend with 25 wt.% of BOA.
Interestingly, for the blends containing 5 and 10 wt.% of BOA two exothermic peaks on DSC
thermograms are fixed. We suppose that the first exothermic peak (at 206 and 193 °C,
correspondingly) is due to the coreaction between the DCBE and BOA, and the second exothermic
peak (at 219 and 214 °C, respectively) is due to the self-polymerization of DCBE. For the
DCBE/BOA=75/25 blend DSC thermogram shows three peaks, where the third peak at 250 °C is
due to the self-polymerization of BOA. Fig. 1b depicts the temperature dependence of DCBE
conversion values for individual DCBE and all the blends studied. One can see that with increasing
BOA content in the blend the induction period of DCBE conversion decreases and the reaction
occur faster. We conclude that the thermal polycyclotrimerization of DCBE is catalyzed by the
phenolic groups of BOA mostly at the early stages of polymerization.
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Fig.1. DSC thermograms (a) and temperature dependence of conversion (b) for individual
DCBE and in DCBE/BOA blends (BOA content indicated in the plot)
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OJIEP)KAHHSA BYTJIEBOJHEBHUX CMOJI EMYJIbCIHHOIO OJIIT'OMEPHU3AIIIEIO
HOBIYHUX NPOAYKTIB HA®TOIIEPEPOBKHN
Cyo6renpnuii P.O., Jaaunis A.A.
Hamnionansuuit yaisepcuret "JIpBiBchKa momitexHika", JIbBiB, Ykpaina
roman.o.subtelnyi@Ipnu.ua

[Ipu BupoOHUITBI Ta30moaiOHUX oJediHIB (eTWICHY Ta MPOMiIEHY) HUIAXOM IipoJi3y
HapTOBHX (pakuii (OeH3WH, AM3eNnbHE MaauBO) YTBOPIOETHCA 30-35% mNOOGIYHMX HPOAYKTIB —
pinkux npoaykris miponizy (PIIII). 3 Hux BUALIIIOTH (pakiii 3 By3pbKUM IHTEPBAJIOM TEMIIEPATyp
KUITIHHSA, 30Kpema, ¢pakuito C9 (423-473 K), MicTUTh HEHAcHYEHiI apoMaTH4HI BYIJIEBOJHI 1
BUKOPUCTOBYETHCS [UIS OJICPKAHHS apOMATUYHHUX BYTJIIEBOJHEBHX CMOJI (OJIIrOMEpIB) BITOMHX ITif
Ha3Bo HadromoyiMepHi cMmoym. [l TPOMHUCIOBUX METOJIB IHIIIHOBAHOI oOJiromMepu3antii
BYIJIEBOAHEBUX (pakiiii XapakTEpHUMHU €: BHCOKa TeMIlepaTypa peakilii, 3HauHa TpPHUBAIICTh
peaxirii, CKJIaJHICTh BHWAUICHHS IUILOBUX TMPOJYKTIB, JTOCTAaTHBO BHUCOKE iX 3a0apBJICHHS, IO
ICTOTHO BIUIMBA€ Ha BJIACTHBOCTI Ta COOIBAPTICTh MPOAYKTY. YaCTKOBO yCYHYTH iX MPOTIOHYETHCS
LUIIXOM MpoBeneHHs oiiromepusanii ¢pakuii C9 y emynbcii 13 BUKOPUCTAHHSAM PO3YMHHHUX Y
JHCIIEPCIITHOMY CepeOBHILI IHIIATOPIB y MPUCYTHOCTI aHIOHOAKTUBHHUX €MYJIbraTopiB 1-ro pony.

CuposuHa - ¢paxuis C9 PIIII nuzenbHoro nanusa (6pomue uncio — 68 r Br2/100r; ryctuna
— 936 Kr/M>; BMiCT CMOJIOYTBOPIOBAIEHIX KOMIOHEHTIB (pakiii— 26,09 %.; y T.4. ctupen - 17,85
%; BiHUITOIYeHH - 6,99 %; iHxeH 1,25 %).

Ckuaz peakuiiHO1 CyMIIIl eMYJIbCIHHOT oliroMepu3anii:

* JIMCTIEpCiiiHE CepeOBUIIE — BOJA;
* jmucnepcHa (aza — ByryieBoaneBa ¢pakiis C9 (MoHOMED);
* eMyJbpraTop - ojieatr HaTpito, creapat HatTpito, E-30 (cymim JiHIMHUX alkaHCYIb()OHATIB 3

JOBKUHOIO ByrutelieBoro janiora - C15, i3 3aransaoro popmynoro R-SO3Na);

* iHimiaTop — nepcynbdar kariro (K2S20g)., po3unanmii y dhpaxiii C9.

OCHOBHI JOCIIIKyBaH1 TapaMeTpy eMYJIbCIHHOT OJIIroMepH3allii:

. TpuBaiicTh peakiii — 20-180 xB.

. temriepatypa peakitii 303-333 K,

. KoHLeHTpauis emynbraropa — 0,6-1,0 % ( y mnepepaxyHky Ha aucriepciiiHe
CEPEIOBHIIIE),

. KOoHLeHTpauis iHiniatopa — 0,5-2,0 % (y nepepaxyHky Ha ¢pakiito C9);

. iHTeHCUBHICTH nepemimryBanus (Re = 6870-10120),

. o0'emHue criBBiqHOMIeHHS (pakis C9: Boma:[1:1], [1:2], [1:3], [1:4].

3a BimcyrHOoCTi OydepHmx mob6aBok pH peakmiiiHOi cymimi ctaHoBuTh 2,8. Peakiiiiny
cymim po3ausum neHTpudyryBanasaM (4 000 xB-1) Ta mocymryBanu BiIJIUICHUN OJIiroMep.

OrpumyBasin mpoaykr 3 Buxoxom 14 — 23%, monekymspHoro Macor 650 -750 Ta
TeMIieparyporo posm’sikimieHHs 347 — 353 K. HenpopearoBaHi BYIiieBOJHI BHKOPHUCTOBYBAIH B
SKOCTI CHPOBHMHHU JJIi CHUHTE3Y LMKJIONEHTAJIEHOBOI CMOJM TEPMIYHOIO OJIrOMEpH3alielo 3a
temneparypu 453 K.

BcraHoBneHo, 1110 OCHOBHUM YMHHUKOM SIKUHM BIUIMBAa€ Ha BUX1J BYIVIEBOAHEBOI CMOJH €
TpuBalicTh peakiii (koediunieHT kopensauii 0,88). YV nmocmimkyBaHOMY IHTEpBasli 3MIHHUX BHUXIJ
BYIJIEBOJIHEBOI CMOJIH (OJIiroMepu3aliis y npsMiil eMysbCii) Ma€e 4iTKO BUPAXKEHY KOPEIALI0 JIHIIe
13 TpuBamictio peakuii (0,88). BrumB iHIIMX YMOB peakuii Ha BHXiI NPOJYKTY HE3HAuHUH.Y
JOCIIDKYBAaHOMY TEMIIEPaTypHOMY Jliala30H1 BUXIJ BYIJIEBOJHEBMX CMOJ HE 3aJISKUTh Bif
TemmepaTypu, IO J03BOJIIE TMPOBOAWUTH mpouec mnpu Temnepatypi 303 K;  minBumieHHs
iHTeHCUBHOCTI NepemimyBanHs 3 Re = 6870 1o Re = 10120 He BniiuBae Ha nepebir oiromepusarii
y IpsAMiid eMyIbCii.

Bucoke 3nauenns (-0,94) xopensimii Buxoay Ta OpOMHOTO 4YHclia CBIIYUTH TPO Tepedir
peakiii oiroMepu3aiiii MOHOMEpIB 32 HEHACUUEHUMH 3B'I3KaMH.

Pesynpratn XxpomarorpadiqHoro aHasisy cBiguaTh, 110 B pEakKIlil0 HU3bKOTEMIEpaTypHOI
eMYJIBCIHHOT oJliroMepH3allii BCTYIAalOTh B OCHOBHJMY CTUPEH, Ta HOTO MOXIi/Hi.
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!Department of Physical Chemistry of Fossil Fuels L.M. Lytvynenko Institute of Physico-organic
Chemistry and Coal Chemistry NAS of Ukraine, Lviv, Ukraine
2Lviv Physics and Mathematics Lyceum, Lviv, Ukraine
zhyhailo.mariia@gmail.com

Among global environmental challenges water purification is of a great interest. Recently
polymers and nanocomposites have played a significant role in finding solutions to current
environmental problems. They have found interest due to their high potential for elimination of
pollutants, in particular, heavy metals. There are many studies on metal removal using polymeric
ion exchangers containing sulfonic acid as a functional group.

We have synthesized cross-linked polymer membrane P(AN-co-AMPS-co-AA) using
acrylonitrile (AN), 2-acrylamide-2-methyl-1-propanesulfonic acid (AMPS) and acrylic acid (AA)
by UV-initiated radical polymerization. N,N"- methylene-bis-acrylamide (MBA) was used as a
cross-linking reagent and IRGACURE 651 as a photoinitiator. Nanocomposite membrane was
synthesized in the same manner additionally adding the sol-gel system (SGS) based on TEOS. Feed
compositions (wt. %) for preparation of polymer and polymer/silica membranes are presented in
Table 1.

Table 1
Feed compositions for membrane preparation
Sample AN AMPS AA MBA Phl SGS
S1 P(NA-co-AMPS-co-AA) 60 25 15 3 2
S2 P(NA-co-AMPS-co-AA)/SiO 60 25 15 3 2 20

The synthesized membranes were employed to remove Co(ll) and Ni(ll) from aqueous
solutions of Co(NOs)2 and Ni(NO3z)2 (50mg/L). The investigation of the removal capacity of the
materials was performed on the optical density of the solutions at a wavelength of 516 nm for
Co(Il) and 395 nm for Ni(ll) using a spectrophotometer Spekol-11 (Fig. 1). The amount of the

membrane in solution was 2g/L.
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Fig. 1. Adsorption vs time

All the synthesized membranes showed a high removal capacity for Co(ll) and Ni(ll) (up to
60 %). The samples reached equilibrium after 20 min. Polymer/silica membranes were found to
have greater removal ability compared to polymer ones. The adsorption capacity of the sample S1
sufficiently increased with pH.
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OIITUYHO MPO30PUI YIAPOMIIHUI KOMITIO3UT HA OCHOBI
B3AE€EMOIIPOHUKHUX NOJIMEPHUX CITOK
HOJIMETUJIMETAKPUIAT/IIOJIIYPETAH
Antonenko O.L., Iruarosa T. /., badbkina H.B., Kocsauyk JI.O.
InctutyT Ximii Bucokomonekyssipaux cnoiayk HAH Ykpainu, m. Kuis, Ykpaina

e-mail: ant111@i.ua

[Ipu cTBOpEHHI BHCOKOTEXHOJIOTTYHOTO Ipo3oporo mojiMerwiMerakpuiaary (IIMMA)
OJIHIEI0 3 OCHOBHUX BHMOT JI0 MOTO BJIACTHBOCTEH € MOETHAHHS ONTUYHOI MPO30POCTi Ta BUCOKOT
cTiikocti 10 ymapy. CHCTEMHUH TOMIYyK Ta JCTalbHI JAOCTIKEHHS 3 OTPUMaHHS YIapOMIIIHOTO
I[IMMA mnoka3zanu epeKTHUBHICTh BHKOPUCTAHHS Horo cymimei 3 momiyperanamu (ITY), 30xpema
MOCTIZIOBHUX B3a€EMONPOHUKHUX mnoJiiMepHux citok (BIIC) IMMA/ITY, mo dopmyroThes in Situ.
HeranpHo onucani BIIC, B skux BukopucroByBanu IIY Ha ocHoBi omiroerepiB. IIpore, BiacyTHI
Takl nocnipkeHHs 3 Moaudikamii IIMMA IIY nHa ocHoBi omiroectepis. HaBeneHi gociikeHHs
MIPUCBSYEHI BUBYEHHIO YMOB (opMyBaHHs (KiHETHKHU peakuii yrBopeHHs [IMMA 1 11V, ¢a3zoBoro
noALTy, KM Moxe BinOyBatucsa npu nepeliry peakuiit) nocmigoBHux BIIC - s3mumtuit [IMMA
(3uImBay TPUETHJICHTJIIKOJIbIUMETaKPHIIaT (TTM))/3unTuit Iy (Ha OCHOBI
reKcaMeTHJICH1130111aHaTy, oJirojaieTwieHrnikoapaaumninary MM 1500, TpumeTuigoanponaHy)
ckimany 75/25; 80/20; 85/15 wmac. %, a TakoX B’A3KONPYXKHUX, MEXAHIYHHX 1 ONTHYHHUX
BJIACTUBOCTEH OJICPKAHUX CUCTEM.

JocmimxenHs KIHETHKH yTBOproBaHHS KommoHeHTIB BIIC mokasano 3pocTaHHs MIBHUIKOCTI
noiMepu3artii MmetruiMetakpmiaty (MMA) 31 306umbmerHsM kimekocti [TV ckmagoBoi. 3a manumMun
METO/ly CBITJIOPO3CIIHHA 3a 4Yac Mepeliry XIMIYHMX peakiliii 1HTEHCUBHICTh CBITJIOPO3CISTHHS
cyMilamu, o (GOpMYyIOThbCs, HE 3MIHIOETHCS, 1110 CBITYMTH MPO BLICYTHICTH ()a30BOTO MOJUTY B
cuctemi. OTprMaHi KiHIIEB1 MaTepuin Mpo3opi (KoedilieHT MpomycKaHHs ckiaaae 95 %).

Hocmimxenusamu B’ si3konpykHUX Xapakrepuctuk BIIC (IIMMA-TI'M)/ITY 3a kiMHaTHOL
temmneparypu (25 °C) BctaHoBieHO, mo Moaudikaiis 3umroro [IMMA cituactum 1Y npuBoauTh
70 CYTTEBOTO 3HIKCHHS 3HA4YeHb MOIYNs MpYyxHOCTI (E'), 10 € BaXJIUBUM IS 3HWKCHHS
KPUXKOCTI CKJIonoioHoro0 turactuka. [lokazano, mo npu 30uemieHH1 BMicTy 1Y 3pocTtae 3HaueHHs
Moayisi BTpar (E"), 1 1le BKasye Ha MOXJIMBICTh TIOKpAIlaHHS YAApOCTIHKOCTI Martepiany.
Haii6inpmi 3nauenns £" marots BIIC 3 20 Ta 25 mac. % cityactoro ITY. Jlna BIIC 3 20 mac. % ITY
Ha s3ajexHocTsx E"(T) crmocTepira€rbes OJMH IIMPOKHH peJaKcCaliiHUi Iepexim, Mo MOKe
BKa3yBaTH Ha ICHYBaHHS 3Ha4HOi MDK(}a30Boi o00sacTi, B sKid BigOyBaeTbCs CYyMIlIEHHS
KOMIIOHEHTIB Npu (pOpMyBaHH1 TAaKOi CUCTEMHU.

[Tpu 36inemenHi Bmicty ITY y BIIC yrBoproroThcs mutbHImIa citka [IMMA (3HUWXKYEThCS
M. BHACHIOK TOTrO, IIO0 HAa MEHINY KuIbKicTh MMA mnpumanae ta * cama KuibKictb TI'M, sxa
BUKopHucToBYBanack g Bcix BIIC), B pe3ynbpTaTi yoro 3pocrae MilHICTh Ha po3puB (Gp) BIIC
(ckman TIMMA/ITY 80/20 wmac. %). BopaHouac HaiiOuibiie BIIHOCHE MOJOBXKCHHS (&p)
cnoctepiraerbest A ckiany [IMMA/ITY 75/25 mac. %. [lpu nupomy ynapha mirHicTs 3a [llaprnom
3pocTae 31 30unbIIeHHSM BMIcTy B Hux IIY cxiagoBoi s Beix 3paskiB BIIC. Ha ochosi
MOPIBHSUILHOTO aHaNi3y (i3MKO-MeXaHIYHUX BiacTuBoctel pocmimkennx BIIC moxHa 3pobutn
BHCHOBOK, III0 ONTHUMAJIbLHUM CHIBBIIHOIIEHHSAM BHXiTHUX KoMmmnoHeHTiB misi (IIMMA-TI'M)/ITY
BIIC 3 Haiikpanumu MiliHiCHUME Xapaktepuctukamu € 80/20 mac. %.

Takum ynHOM, BuBYeHHs yMoB yrBopeHHs BIIC Ha ocnoBi [IMMA-TIM 1 IIV 3
OJIITOECTEPHOIO CKJIAJI0BOIO  Ta JOCIDKEHHS IXHIX ONTHYHHUX, (PI3UKO-MEXaHIYHHX 1 B’S3KO-
MPYKHUX BIACTMBOCTEH TMOKAa3ajl0 MOKJIMBICTH OTPUMAHHS ONTHYHO MPO30POTO MaTepiany 3
JOCTaTHBO BUCOKUM MOKA3HUKOM yJIapHOi B’SI3KOCTI.
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MPOTOHOITPOBIIHI MEMBPAHHI KATAJIIBATOPHU B PEAKIIAX OJAEPKAHHS
CIIUPTIB TA ETEPIB
bapan M.M., Tkauenko T.B., Kamencrekux JI.C., €Bnokumenko B.O., Kamkoscokuii B.1.
InctutyT Gioopraniunoi ximii Ta Hadroximii im. B.I1. Kyxaps HAH VYkpainu, Kuis, Ykpaina
baranmaria48@gmail.com

MemOpaHHiI TEXHOJIOTIT MArOTh IUTHH psAJ] IepeBar mnepes TpaauiiHUMI, OCKUIBKH BOHU HE
MoTpeOyIOTh TPOMI3IKOT amapaTypd 1 3HAYHOT YHCENIBHOCTI IMEpPCOHANy i OOCIyroBYBaHHS,
MOXYTh OYTH TOBHICTIO aBTOMaTH30BaHUMH. CrieruQiyHOO BIIACTHBICTIO MEMOpaH € 3[JaTHICTb
CENIEKTUBHO MPOMYCKAaTH JEsKi 3 KOMIOHEHTIB CyMilli, IO PO3AUIAETHCS, 3aBASKUA il MEBHOT
pYIIIHOT CWJIM, SIKa BUHHMKA€E TPU HASBHOCTI TPAJIEHTY KOHLEHTpAIi, THUCKY, E€IEKTPUYHOTO
noTeHIianry abo komOiHamii AesikuX 13 3ragaHux ¢akropiB. BukopucranHs mMeMOpaH IT03BOJISE
BUPIIIUTU TPOOJIEMHU PO3AUICHHS CyMilllel OpraHIYHUX PEYOBHMH PI3HOTO CKIAy, BUAAIEHHS BOJIU
13 BOJIHO-OpraHIYHUX po34MHIB. Tomy, MeTOI0 Hamoi pobOTH OYyNO NOCHIAUTH peakiii Tixparamii
oJyie(biHIB 1 MDKMOJIEKYJISIPHOT AeTipaTanii COUpTIB Ha I0HOOOMIHHUX MEMOpaHHUX KaTai3aTopax
y MOTOII1 CIIPSIMOBaHUX IMPOTOHIB.

JlocnikeHo peakiii rigparaiiii mporneHy 10 130mponaHoiy Ta aerigparaiii cnupTiB Ci1-Ca
710 eTepiB B MOTOLII T1ApaTOBAaHUX MPOTOHIB. Peakiiito 3/1iiCHIOBaIM B OPUTIHAIBHOMY PEaKIIHHOMY
00’eMi, yTBOPEHOMY JBOMa TMPOTOHONPOBITHUMH KATATITUYHUMH MEMOpaHaMH, B IHTepBali
temnepatyp 50-160 °C ta TmckiB 0,1-1,9 MIla. ¥V sKocTi MPOTOHONPOBIMHUX KaTaTITHYHHX
MeMOpaH BukopucTai mpomuciaoBi M®-4-CK Ta Nafion, a Takox oxaepxkani Hamu Tuny €MC.
OcTaHHl OTpUMaHi Ha OCHOB1 cyibdokarioHooOMiHHMX cMmoid MSC-H 1 Purolite CT-275 Ta
3B’S3YI0YOTO  XJIOPCYJAb(OBAHOTO TIONIETHIIEHY, XapaKTEPU3YIOThCS MUTOMOK TPOTOHHOIO
MIPOBIAHICTIO 2,5-10° Cm/cM, 0OMIHHOIO €MHICTIO 2,3-2,6 MI*eKB/T i CTIHKICTIO 110 BiIHOIIEHHIO /10
Iii TIOJIAPHUX PO3YMHHUKIB, sIKa TIEPEBEPIIyE BiAOMI MpoMuciaoBi memOpanu tuiy Nafion y 300
pas.

BusBneHo BMIMB TOTOKIB TigpaTOBaHUX MPOTOHIB KpPi3b KaTalITUYHI MEeMOpaHuW Ha ix
aKTUBHICThH B IMPOIIEC] TimpaTallii mporneHy. 3MiHa aKTHBHOCTI MOB’si3aHa 31 3JaTHICTIO MPOTOHHUX
MMOTOKIB CTBOPIOBATH 1 CTAOUIBPHO MIATPUMYBATH TIEBHY CTPYKTYPY TiapaTHOi chepu aKTUBHUX
HeHTpiB. BcranoBneHo, 1m0 rigpatHa cdepa KHCIOTHOTO IIEHTPY TIPU  ONTHMaIbHUX
CHIBBIIHOIIEHHSX MOTOKIB T1[paTOBAHUX MPOTOHIB B YMOBAaX peaklilii rifparailii mporeHy MiCTUTh
18-20 mosekyn Boau. 3a TaKUX YMOB IMUTOMY KaTJIITUYHY aKTHBHICTh MEeMOpaHHUX KaTajli3aTopiB
BJIQJIOCS IMIJBUIIWTH B 5 pa3iB y MOPIBHSHHI 3 AKTHUBHICTIO TPaHYJbOBAaHHX KaTajli3aToOpiB B
MPOTOYHOMY peakTopi. 3alpolOHOBAaHO HOBY MOJENb CTPYKTYpU I0HOT€HHOTO IIEHTPY
MeMOpaHHOTO KaTali3aTopa, fKa IOSCHIOE MEXaHI3M TPAaHCIOPTY TigpaTOBaHMX MPOTOHIB, iX
JETiIpaTyody 3[aTHICTh 1 KaTaJliTUYHy AaKTHBHICTH MEMOpaH 3a yMOB Tifparaiii NpomeHy.
3anponoHOBaHO CXeMy MEePBUHHOI akTHBAIlll oJiepiHy HA I0HOTEHHOMY LIEHTP1 B peakilii rigparaiii
MIPOIIEHY.

JlochipKeHHsAIM KaTaliTHYHUX BIACTUBOCTEN po3polieHux MeMOpan tuiry €CM y peakiisix
Jerigparailii CnupTiB OO0 €TepiB y MDKMEMOpaHHIA peakuidHid «KIITI» MOKa3aHO, 10 MOTOKU
MPOTOHIB 3YMOBJIOIOTH HEPIBHOIIIHHICTh AaKTUBHUX IEHTPIB BXiIHOT 1 BHUXIOHOI CTOpPIH
KaTaJiTHYHUX MeMOpaH IO BIJHOILIEHHIO 0 MEPeTBOPEHHsS chupTy. [liIBUIIEHHS KaTamiTUYHOL
aKTUBHOCTI MeMOpaH 3 BX1IHOT CTOPOHU 3a0e3IeuyeThCsl IPUMYCOBUM BiIBEICHHSM yTBOPIOBAHOT
y JerifpaTanii BOAM 13 PEaKUIfHOTO MPOCTOPY B CKJIAAl TiIPaTHOTO OTOYEHHS HpPOTOHA 1, SIK
HACNIOK, BIIHOBJCHHSIM BHCOKOTO pIBHS KHCIOTHOCTI AaKTUBHHUX LIEHTpIB. BusiBieHo, 110
3MIMICHEHHS peakiii MDKMOJEKYIApHOi Jerigparanii CHUpTIB Ha MeMOpaHHUX KaTaji3aTopax
JI03BOJISI€ MIIBULIUTH TPOIYKTUBHICTH MPOIIECY MO BITHOLIEHH!O A0 eTepiB y 1,9-2,9 pa3 nopiBHSIHO
3 MPOAYKTHBHICTIO MPOMUCIOBHX I'paHydboBaHMX KartanizaropiB MSC-H 1 Dowex 50W-X8, a 3
MOTOKOM HpPOTOHIB — y 2,2-3,3 pasu. Ilpu nepexosi Bix TpaauiiiiHOT TEXHOJOTIT 10 MEMOpaHHOI 3
MMOTOKOM TPOTOHIB CHOCTEPIra€ThCsl MiJBUIIEHHS CEEKTUBHOCTI MO BIIHOIICHHIO O €TepiB y 4
pasu.
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OCOBJHUBOCTI ®OTOJETPAJAIIL METHJIOPAHXKY B TIPUCYTHOCTI
JIOKCUAY TUTAHY TA HUKJOAEKCTPHUHIB ¥ PI3HUX BOAHUX
CEPEJIOBHUILIAX
Bapnamum FO.B., Koowmnincekuii C.M., Kobpina JI.B., Ps6os C.B.

[HCcTUTYT XiMiT BUCOKOMOJIEKYIsipHUX criosiyk HAH Ykpainu
Kuis, Ykpaina
yuliia.bardadym@gmail.com

OuncTKa CTIYHUX BOJ, IO MICTSTH OpraHidHi 3a0py/AHIOBaYl, € OJHIEIO 13 HAMBAKIMBIIINX
eKOJIOTIUHUX TpobaeM choroneHHs. Cepel TakuX OpPraHIYHUX CHOJYK OCHOBHE MiCIle 3aiiMaroTh
OapBHHKH, SKI IIMPOKO 3aCTOCOBYIOTHCS Y PI3HHX Tally3siX MPOMHCIOBOCTI Ta B moOyTi. Pizuko-
XIMIYHI METOAM, TaKi SK KOaryismis, (Quoxymsmis, mMeMOpaHHEe poO3AUICHHA 1 aacopOmis Ha
aKTUBOBAHOMY BYT'UJLII, € €EKTUBHUMH, [IPOTE HE YCYBAIOTh MP0OJIeMy BTOPUHHOIO 3a0pyTHEHHSI.
doToKaTAIITUYHE OKMCHEHHS 3a y4acTIO HAIIBIPOBIAHHUKIB MiJ Ji€r0 yibTpadioneroBoro (YD)
OTPOMIHEHHS a00 COHSYHOTO CBITJIa € I0BOJII IEPCIIEKTUBHUM, 0€3MEYHUM 1 €PEKTUBHUM METO/I0M
BU/JIAJICHHS OpraHIYHUX 3a0pyIHIOBAYIB 13 BOJIHOTO CEpPEIOBHUIIIA.

Mertoto nanoi poOoTH Oyi0 BUBUYEHHS BIIUBY B-IIMKIOJEKCTPUHY Ta HOTO MOXIIHUX -
2-TiIPOKCHUIIPOIIT-, CYIb()OoOYyTHII-, KapOOKCUMETHII-
Ta 3€KCWI-B-UMKIONEKTPUHY Ha (OTOKATATITUUHY
Jerpajalilo METWIOPaHXKy Yy BOJHHUX pO3YMHaX 3a
y4acTIO JIOKCHUAYy TuUTaHy. JlOCHIKEHO BIUIMB
KoHUeHTpauii meTmwioparwxy (MO) (30-115 mr/n) Ta
nuknonaexkcrpuniz  (IIJI) (0,09-0,5 1/1), ixHBOTO
MOJIFHOTO cHiBBimHOMIIEHHs npu pH cepenoBuma 2,5
- 6 B nauctuiboBaHiM, piukoBid (pH 6,52) Ta
oroBetHii Bogi (pH 7,07) Ha mepebir ¢poToaecTpykiii
Metusopanxky. Onepxkany cycnensito TiO2:1J1:MO
niggaBann Y ®-onpoMiHEHHIO TphOMa JaMIamu

0 T T ? I T i 1

0 5 10 15 20 25 30 35

t, min

Kpuei pomooecmpyxyii memunopamicy 3a
10 ma 12 yuknie onpominenns ons TiOx—f-
L (1 —4) ma 15 yuknie onsn KM-S-11/7 (5) 6
orosemuiu  600i (pH 2.5) npu piznux
konyenmpayisx H202 ma MO: 1,1.103
monw/n, 30 me/n (1), 2,2:107° monw/n, 30 me/n
(2), 3,3:10° monwv/z, 30 mg/l (3), 6,6:1010°
monw/n, 60  mg/l (4, 5); monvue
cnisgionowenus MO L]/ = 1:0,5.

noTyxHicTio 8 BT Ta nmoBxuHOIO XBUIl 365 HM
KO’KHa, a00 3 JBOX TakKuX JiaMII Ta OJHIi€el
OaKTEPHUITUIHOT JTAMITH 3 JIOBKUHOIO XBUJI 254 HM.
3a nanumu Y@ CreKkTpOCKOIii BCTAHOBJIEHO,
mo s edekTuBHOTO Tepediry (oToaecTpyKiii
METUJIOPAH)KY  BIPOJIOBXK  JICKUIBKOX  IIHKIIB,
30KpeMa, IIoHaiMeHIIe 15 IUKIB, € HeoOXiTHOI
npucytHicts H20> 3 koHnenrpariero 3-10° ta 6-1073
Moib/n st C (MO) = 30 Ta 60 mr/a, BiIMmoOBiIHO.
3ue0apBiieHHS  METHIIOPAaHXKYy Ui  BKa3aHHUX
KOHIIeHTpaliii BigOyBamocb 3a 5 T1a 10 xB,

BIINOBIAHO. BUKOpUCTaHHA UMKIOACKCTPUHIB B (OTOKATANi3i TaKOXK Jla€ 3MOTY 3HU3UTHU
koHuentpauito TiO2 3 1 r/n no 0,7 r/1 6e3 CyTTeBOi BTpaT aKTUBHOCTI.
Takox Oys0 AOCHIIKEHO (OTOASCTPYKIIF0 METHUIOPAHXKY 3 BHKOPUCTAHHSM OJICPIKAHUX

MOJIMEPHUX KOMIIO3UTIB Ha 0cHOBI moiBiHLoBoro ciupty (IIBC) Ta TiO2 i3 BMICTOM OCTaHHBOTO
Bin 10 nmo 25 %. Haiibinem edexktuBHO (oTomecTpykiis BigOyBajsach Ha KOMIIO3UTI 3i
criBBinHomieHHssM [IBC-TiO2 85:15. TloBHe 3HeOapBIICHHS! METHIOPAHKY MIPU [bOMY BiTOYBanIoCh
3a 25 XB, TOJI AK NpU BUKOopucTaHHI BuxigHOro TiO2 — 3a 60 xB. BBeneHHs B Taki KOMIO3UTH
J0JJaTKOBO HAHOYACTUHOK cpibia y kiabkocTi 0,1 — 1 % mpuckoproBasno nepedir poToaecTpyKii i
ToMy 3HeOapBiieHHs BigOyBanochk 3a 15 — 20 xB. Ilpu BHKOpHCTaHHI LUKJIOJEKCTPUHIB Ta
komro3uTiB  [IBC-TiO2-(Ag) piBHHIS B  epeKTUBHOCTI  (POTOACCTPYKIIi METHIOPAHKY
30uIbIIYyBaNack Npu 3MeHIIeHH1 koHnenTpanii TiO2 B cycnensii 3 1 r/n g0 0,7 r/m.
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BILIUB TEPMOJUHAMIKH B3AEMO/II KOMIIOHEHTIB HA BUBLJIbHEHHS BAC
3 HAHOKOMITIO3UTIB HA OCHOBI NOJIIYPETAH/ ITOJII(2-
T'TIPOKCUETHJIMETAKPHUJIAT) HOI IOJIMEPHOI MATPHUIII TA
MOJUPIKOBAHUX HAHOOKCHU/IB
O.M. Bonnapyx!, JI.B. Hocau?, L.I. T'epamenko?, JI.B. Kapa6anosa®
1 Inctutyt xiMii BuUcokoMoekyisipaux crioryk HAH Ykpainu,

XapkiBcbke moce,48, Kuis 02660, Ykpaina, bondarukoksanam@i.ua
2 Iactutyt ximii moBepxHi imeHi O.0. Uyiika HAH VYxkpainu,

I'enepana Haymosa,17,Kuis 03164, Ykpaina

CuHTE30BaHI HAHOKOMITO3UTH Ha OCHOBI MOJIIypeTaH-Moi(2-TiIPOKCHETHIIMETaKpUiIaT)- HOi
MaTpUIli Ta HAHOOKCUIB, MOIU(PIKOBaHMUX OIOJNOTIYHO AKTHBHUMHU CHOJYKaMH, IS
010MEeTMYHOTO 3aCTOCYBAHHS. [TpoBenaeHO KOMIUIEKCHE JOCIHIKEHHS CTPYKTYPH Ta BJIACTHBOC-
Tel ofiep)kaHuX HAHOKOMIMO3UTIB. [Toka3aHo, M0 HAHOKOMITO3UTH JEMOHCTPYIOTh PEryJibOBaHE Ta
MPOJIOHTOBaHE BUBUIbHEHHA OlooriyHo akTuBHUX crnoiyk (BAC) B BomgHe cepenoBHIIIE.
[TapameTpu BHUBUIbHEHHSI 3aJI€KaTh Bil CTPYKTYPH, CKJIally HAHOKOMIIO3HUTIB Ta TEPMOJIMHAMIUHO1
CIOPIIHEHOCT] HAIIOBHIOBAYIB JI0 MOJIIMEPHOT MATPHIIL.

Ha ocHOBI KOHIEHTpaliiHUX 3aJeKHOCTEH CepeAHbOi BUIBHOI €HEeprii 3MillyBaHHS
po3unHHUKa 3 HaniB-BIIC, 3 HaHOKOMIIO3UTaMU Ta 3 HallOBHIOBaYeM 0OpaxoBaH1 3HAYEHHS BUIbHO1
eHeprii B3aeMoJii mojiMepa 3 HamoBHIOBaueM [JG ny. Iloka3aHO, IO MakCUMAasbHi TOKa3HUKH
BUTRHOT €HepTii B3a€MO/Iii 3 MaTPUIICI0 Ma€ HaHOHANOBHIOBaY JieHCUI. [Ipu MexaHo-copOIiitHOMYy
HaHeceHHI BAC Ha MoBepXHIO HaHOKpPEMHe3eMY, BiJOYBA€ThCSl BIJHOCHE 3HIKEHHS IMOKA3HUKIB
BUTbHOI €Heprii B3aemojii 3 MarTpuilelo, TOOTO 3HMIKEHHS ajre3ii MoJIMEpHUX KOMIIOHEHTIB
MaTpulll 10 HamoBHIOBauiB. Lle crmocrepiraerbest s HamoBHIOBadYiB, mo MoaudikoBani bAC -
TTIMHOM, TPUNITO(AaHOM, OKCHIOM IIHHKY.

JlocnimykeHo BOJOTIOTVIMHAHHS CHUHTE30BaHUMHM HAHOKOMIO3MTAMU Ta IMOKAa3aHO, WIO
BBEJICHHS HaMoOBHIOBava jeHcwiy B pizHi matpuii (ITY, nanis-BIIC17, nanis-BIIC37), B muiomy,
MPU3BOAUTH /O MIABUIIECHHS BOJOIOIVIMHAHHS, aj€ BOHO HEMOHOTOHHO 3MIHIOETHCS 3 BMICTOM
HaHOHAIOBHIOBaYa. Taka KOHIIEHTpalliiiHa 3aJeKHICTh BOJIOTIOTJIMHAHHS TTOB’s3aHa 3 PO3MOIUIOM
HAHOYACTOK HAaIMOBHIOBaya B MaTpulsax, Horo arperauii nmpu BmicTi 10-15%, Ta dopmyBanHi
MMOBEPXHEBUX IIIAPIB MATPHIIb, K1 MOXKYTh CKJIQATUCS SIK 3 TIOJIlypeTaHy, TakK 13 000X MOJTIMEPHHUX
KOMIIOHCHTIB B 0araTOKOMIOHEHTHHMX IMOJIMEpHUX Matpuisix. [lokazaHo, mo TiapodiuIbHICTh
CTBOPEHUX HAHOKOMIIO3UTIB 3aJIC)KHUTh BiJl CKJIAJOBUX KOMIIOHEHTIB MaTpUIll Ta Bif KUIbKOCTI
HaIlOBHIOBaya, BOHA 3pOCTA€E SIK MPHU BBEJCHHI Ipyroro kommnoHeHta marpuii [I'EMA, Tak 1 npu
BBEJ/ICHHI1 HAIOBHIOBAYA JICHCHITY.

BaxxnuBuM MOKa3HUKOM, IO XapaKTepu3ye Ol0aKTHUBHICTb CTBOPEHMX HAHOKOMIIO3UTIB, €
npodins BubiUibHeHHST BAC 13 HUX B oTouyroumii po3uuH. CHocTepeXeHHsS 3a BUBUILHEHHSIM
CHOJIyK IIMHKY 1 cpi0ia 1 peecTpallito 3MiHH MacH 3pa3KiB MpoBoauiIu 6au3bko 16 mi6. Haiimenre
BUBUIbHEHHSI HOHIB cpibma, He Outbme 30%, cmocTepiragoch Aias KOMIO3UTIB Ha OcHOBI IIY
Matpuii. [Ipu BBeneHHI B MaTpuio Apyroro, riapodiisHoro nomimepy (IICEMA), BuBLIbHEHHS
HOHIB cpibia MPOXOIUTH IMIBUIIIE 1 JOCATAE MAKCUMAIILHOTO piBHS 55-60% Ha choMy 100y. lonn
LMHKY HalKpale BUBUIbHIIOTHCS 3 KOMIIO3UTY Ha OcHOBI 1Y 3 nocsaruennsm 100 % Buxoay HuHKY
Ha mocty 100y. Hanis-BIIC 3 pisaum BMmicTom [II'EMA nokazanu npuban3HO 0AHAKOBY KIHETHUKY
BUBUTbHEHHS 3 BUX0JI0M 0113bK0 90 % 1uHKy Ha 14 100y.

[IpoBeneHi AOCHiKEHHS AO3BOJIWIM 3pOOUTH BUCHOBOK, IO YHOBUTbHEHHS BHUBUTbHEHHS
BAC BinOyBaeThCsi 3 HAHOKOMITO3UTIB Y BUMAIKaX (JOpMYBaHHS HAaHOJIOMEHHOI CTPYKTYpPH MaTpulli
3 JIOMEHIB PI3HUX TOJIMEpiB, Ta 3 HAHOKOMIIO3UTIB /€ € TePMOJMHAMIYHA CIOPIAHEHICTh MDK
MOJIMEPHOIO MAaTpuIlel0 Ta HamoBHIoBaueM. [lpuckopenns BuBiuibHeHHs BAC B cepemoBwiie
BiZIOyBaeThcs IpU (hOpMyBaHHI HAHOKOMIIO3UTIB, JIe BIICYTHS TEPMOAMHAMIUHA CIIOPIAHEHICTh MK
MOJTIMEPHOIO MATPHIICIO Ta HATOBHIOBAYEM.

80


mailto:bondarukoksanam@i.ua

BILIUB HEOPTAHIYHOI CKJIATOBOI HA ®13UKO-XIMIUHI, COPBIIVHI, TA
®I3UKO-MEXAHIYHI BJJACTUBOCTI KOMIIO3UIINHUX IMOJIMEPHUX
CUCTEM, 1O MICTATHb JIOKCHUJ KPEMHIIO
Bymsinceka B.JIL., Beit .M., Ciicenxo O.B., Toncros O.J1.

InctutyT Ximii BUCOkoMonekysipaux cioiayk HAH Ykpainu, m. KuiB, Ykpaina
e-mail budzinska@meta.ua

Bax1MBUM MTUTaHHSIM CHOTOJICHHS € CTBOPCHHSI HOBUX KOMITO3HIIIHHUX MTOJIMEPHUX CHCTEM
(KTIC), sixi 6 Mamu HOBi «Kpallli» BIACTUBOCTI 3a CBOiX MOIEPEJHHUKIB 1 TUM OUIbIIE 32 «UHCTI»
nosiivepu. Lle mUTaHHS MO’XKHA BUPIMIATH IUISIXOM CTBOPEHHS CHCTEM, SKi MICTSATh OpraHiuHy i
HEOPraHiuyHy CKJIJIOBI, Ta MOETHYIOTH iX BIACTUBOCTI, YTBOPIOIOYH KOMITO3UTH 13 BIACTHBOCTSIMH,
AKi Ha OaraTo Kpallli, 3a BIaCTUBOCTI BUXiIHUX KoMIOHEHTIB. BapitoBatu BiactuBocTi KIIC moxxHa
SK TUSIXOM KUTBKOCT1 CKJIAJIOBHX, TaK 1 MHUISXOM BBEIACHHS IO CHCTEMH PI3HOMaHITHUX
MoAM(IKaTOpIB 1 HANOBHIOBauiB. Buxoasum 3 BHIlle BUKIAJAEHOTO MeTa poOOTH moJjsrana y
CTBOPEHH! KOMIO3MIIMHUX IMOJTIMEPHUX MarepiajliB, II0 MICTITh JIOKCHJ KPEMHIIO, IMPOBEICHI
BHOOPY MPUPOJIM HATTOBHIOBAYA Ta MOTO KUTBKOCTI1 JIJIsl TIJIBUIIEHHS TEXHOJIOTTYHOCTI 3aCTOCYBaHHS
KIIC Ta mocmimxkeHi (I3UKO-XIMIYHUX BJIACTUBOCTEH PI3HUX 3a CKIAIOM KOMITO3HIIIMHUX
nosiMepHuXx MatepianiB. Hamu Oynu cTBOpeHI KOMIIO3UILIMHI MOJIMEPHI CHUCTEMH Ha OCHOBI
MoJTii3011aHaTy, CHIIIKATy HaTpil0 Ta PI3HUX HAMoOBHIOBauiB (MutkoaucnepcHuil micok (MIII Ta
piuxoBwuii micok (PII)). ®i3uko-mexaniuni gociimxenHs crsopeHux KIIC nmokasanu, mo BBeACHHS
ak MIII (y xinbkocti 40% Bar.) Tak 1 PII (y kuibkocti 40% Bar.) mpu3BOIUTH IO 3HU)KEHHS
MOKAa3HUKIB MIITHOCTI Ta JAe(OopMaTHBHOCTI KIHIEBHX MarepiaiiB, IO CBIIYUTh PO BIUIUB
HAllOBHEHHSI HAa CTPYKTYpPY 1 MOPHUCTICTb KOMIO3MLIHHUX MOJIMEpHUX cucTeM. i BUBUEHHS
[IbOTO TUTAHHSA TPOBEICHO OCHIKEHHS MapONPOHUKHOCTI Ta copOIiiHoi emHocTi (3a H20)
HaroBHeHHX TickoMm KIIC. BcranoBiieHo, mo BBeAeHHS A0 ckiamy kommosuiliii 20% Bar. micky
MPUBOJUTE 10 30UIbIIEHHS MapONpPOHUKHOCTI 3pa3kiB Ha 50% y MOpIBHAHHI 3 HE HAIIOBHEHUMU
CUCTeMaMH, B TOH yac sik 30UIbIlIeHHs HarmoBHIOBavya 10 40% Bar. nuiie y 5 pa3zis. [Ipu upomy ciiza
BIIMITUTH, 110 BBEJEHHS HAIOBHIOBaua B KuIbKOCTi 20% Bar. MpUBOIWTH IO 3pOCTaHHS BIBIUi
copouiiinoi emHocti KIIC, B To# wac sk st kommo3uTiB 3 40% Bar. HamoBHIOBaYa 3HAYEHHS
copOI1iiiHOT €MHOCTI OJIM3BKI 10 3HaUYE€Hb KOMIIO3UTIB 0e3 HarmmoBHEHHs. [IpoBeneHi qoCTiKEeHHS 110
MMapONPOHUKHOCTI Ta COPOIIMHIA €MHOCTI BU3HAYMJIM YMOBH HANOBHEHHS KOMIIO3HTIB, TakK
HaWKpalIlli 3pa3Ku MOXKJIMBO OTpUMAaTH Ipu HarmoBHeHHI cymimmio M/IIT Ta PII y cniBBigHOMmIEHH]
1:4, npu upoMy HamoBHEHHs komno3uiiid mposeneHo Ha 100 ta 150%. CtBopeHi TakuM YMHOM
KIIC mocnimxyBanu Ha CTIMKICTH A0 Jii arpeCUBHUX CEPENOBUIL, arpeCUBHUMHU CEPEOBHUILAMU
Oynmu oOpani: texniuHa Boaa, 15% HCI, 15% H2SOs, 25% NaOH Tta 42% NaOH. CriiikicTb
BH3HAYAJIH IIIJIIXOM BUMIPY MEX1 MIITHOCTI Ta 1e(pOpMaTUBHOCTI NTPU CTUCKAHHI KOMITO3HITIN TTiCTIs
10, 30 Tta 180 mi6 mepeOyBaHHS 3pa3KiB B arpecMBHUX CepelOBHUINAX. AHaNi3 pe3yibTarTiB
JOCITIJKEHB JI03BOJISIE€ 3pOOUTH BUCHOBOK, IO TIPY HANOBHEH1 KOMITO3HIIIN MOKa3HUKH MIITHOCTI Ta
neOpMaTUBHOCTI TMpPU CTUCKAHHI MAaJalOTh B TMOPIBHAHHI 3 HEHAMOBHEHHUMH CKJIaJaMu
KOMIIO3UIIiii, ajie BOHU 3aJIMIIAIOTHCS CTAIMMU MPU BUTPHUMII B arpeCUBHUX ceperoBuimiax. Lle
CBITYMTH PO TE, 10 pO3p00OIEHI KOMIO3UIlIT Ta KOMIIO3UTH HA X OCHOBI CTIHKi IO Jii arpeCUBHUX
CepeoBHII MTPOTAToM Tpusasoro yacy (180 mib).

Takum uyumHOM, B pe3ynbTaTi MPOBEACHOI POOOTH BCTAaHOBIIEHO, IO BBEICHHSM PI3HOI
KUIBKOCTI HAllOBHIOBAYIB MOXKHA PETyNIoBaTH (Pi3MKO-MeXaHIYH1 BIACTUBOCTI KOMIO3MLIHHHUX
MOJIMEPHUX CHUCTeM. BCTaHOBIEHO, II0 HAMOBHEHHS KOMIIO3MIIIM BIUIMBAE HA 1X CTPYKTYpY 1
nopucricth. Iloka3aHo, 1m0 MapoONpPOHUKHICTh Ta cOpOIiiiHa eMHicTh HanoBHeHHX 3paskiB KIIC
najae 31 30UTbIICHHSIM MPOILIEHTY HAITOBHEHHS KOMITO3HIIIi.

CTBOpeHi KOMMO3UINI Ta KOMIIO3UTH Ha iX OCHOBI MOKHAa PEKOMEHAYBATH IJIs 3aXHUCTY
1eryii, OETOHHUX, 3aT1300€TOHHUX KOHCTPYKIIIH, SKi MPAIIOI0Th B KUCIUX, TYKHUX CEPEIOBHUIIAX
Pi3HOT KOHIIEHTpALLii.
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CTPYKTYPHI TA COPBIIMHI XAPAKTEPUCTHUKH MOJIMEPOIOAIBHUX
HOJBIMHUX IIAPYBATHUX I'ITPOKCUIB TUITY (Me?"),AP*(OH);
Beii .M., Ciicenxo O.B., bymsincska B.JI., Toacros O.JL.
InctutyT Ximii BUcokomonekymsapaux cnonyk HAH Ykpainu, Kuis, Ykpaina
a.tolstov@ukr.net

CTBOpEHHSI HOBHX BHCOKOC(EKTHBHUX CHHTETHYHUX COPOEHTIB € BAKJIMBUM HAIPIMOM
Cy4acHO1 XIMIYHOI TEXHOJIOTil 3aBISKM HIMPOKOMY KONy iX MpPaKkTUYHOTO 3actocyBaHHsS. Lli
MaTepiaii BUKOPUCTOBYIOTH B TEXHOJIOTIAX Cemapamii Ta KOHIEHTPYBAHHS, Ui BUTOTOBJICHHS
CCJICKTUBHMX MeMOpaH, SIK JIKapchKi 3acO0M Ta Xap4oBi JOOABKH, B TEXHOJIOTIAX OYHIICHHS
CepeIOBUII BiJ MOTECHUIMHMX 3a0pyaHioBadiB MOBKULIL. Cepeln PpI3HOMAHITTS HEOPraHIYHHX
CHHTETHYHUX COPOCHTIB OCOONMBY pOJIb 3aliMaroTh MOABiKHI mapysari rigpoxcumu (ITILIY). 3a
CBOE€I0 OylOBOIO BOHM HAaraaylTh MPUPOJHI IIapyBaTi MIHEpalu — TJIUHH, MAaloTh
nosiiMeponoAiOHy OynoBy Ta, ajle 3aBASKH IIMPOKUM MOKJIMBOCTSIM BapilOBaHHS 10HHOTO CKJIaTy
[MIII, 3maTtHi miggaBaTACh TEBHUM XIMIYHHUM 3MIHaM Ui HaJaHHS HHU3KH CHeIUpIYHIX
BrnactuBocted. [Ins BuBuenHsa norenuiany 1IN 3 BupaneHHs opraHiyHUX 3a0pyIHEHb 3 BOIAHHMX
cepeoBHII OYI0 CHHTE30BaHO HU3KY IapyBatux copbentis tumy (EI?*),Al(OH); (me El = Mg?,
Zn?* a6o Ni?*) Ta BuBuUEHO iXHi CTPYKTYpHi Ta copOuiiiHi xapakrepuctuku. 3pasku ITIIT Gyno
CHUHTE30BaHO OCA/PKCHHSIM Ta KOHICHCAIIEI TIAPOKCHIIB METATIB 3 CyMIlIl iX coJied Tmif
nocTiiHuM KoHTposieM pH cepenoBumia. CTpykTypHi xapaktepucTuku ojaepxkanux I 6ymno
BuBueHO [Y-cniektpanbHuM, peHtrenogdazoBuM (POA) ta tepmorpasiMerpuunuM (TT'A) Mmetonamu
aHanizy. SIk MojienpH1 3a0pyIHIOBad1 00paHO BOJIOPO3YMHHI OapBHUKH pi3HOI OynoBHU (puc. 1).

=&
Pooamin b (PB)
(Amax = 354 nm; ¢ = 108000)

Br Br

Eoszun H (EH,
(Amax = 520 mm; ¢ = 82000)
Puc. 1. BynoBa Ta xapakTepUCTHKH MOJCIIbHUX 3a0pyaHIOBaviB (OapBHUKIB)

Memunoeuti opancesuti (MO)
(Amax = 462 um; € = 25100)

3rimno maHux P®DA oTpuMani Mmarepiand MaroTh IapyBaTy OyJOBY 3 MDKIIAPOBOO
BincranHo 0,74-0,75 HM Ta pi3HUM PO3MIPOM EIEMEHTAPHHUX CTPYKTYPOTBIPHUX KpHUCTAJiB. 3a
pesynbTaTamu [Y-cnexkrpockomii mapyBatu OynoBa 3MINIAHUX TiIPOKCUIIB MiATPUMYETHCS
amionamu CO3%, 10 PO3MIIAIOTHCS B MIKIIAPOBOMY IIPOCTOPI Ta MEBHOIO YACTKOKO 3ATUIIKOBUX
NOs  ioniB. Tepmiunuii poskman IIIII, BimmoBimHo mo nepuBatorpam TI'A, mae cximagHuUit
Xapakrep, K pe3yJabTar pi3Hoi crabiapHOCTI 3B’ s13kiB EI-OH ta EI-O-C rigpokcuais ta kapOOHaTiB
BIJIMOBIIHUX METAJIIB, Ta CTYIIHYACTHUM XapaKTePOM iXHbOT IECTPYKIIIi.

Ta6mums 1. CopOuiitai xapakrepuctuku 3paskis TTHIT

[ CopOrriitHa €eMHICTh, MMOJIB/T EdextuHnicTs copbeHty y, %
MO EH Pb MO EH Pb
ZnAl 0,061 0,012 0,006 49,9 5,6 8,8
MgAl 0,090 0,020 0,002 72,2 12,0 2,6
NiAl 0,121 0,109 0,003 96,7 82,4 2,6

Pesynpratn ouinku cop6uiiinux Braactuoctei IILHIT (Ta6n. 1) cBiguaTh mpo ix mpsamy
3aJIeKHICTh BiJl OyZ0BU COpPOEHTY Ta 3apsay MoJIeKyl OapBHMKIB. 30KkpeMa HalKpally copOLiiHy
aktuBHicTh Mae NIAI-TIIT, sikuii MpoJeMOHCTPYBaB HAWHIDKYHMIA PiIBEHb CTPYKTYPHOT OpraHizarfii.
HatoMicTh BenMka KUIbKICTh aHIOHOOOMIHHHX LIEHTPIB Ha MoBepxHi koxHoro mapy [T cnpusie
BHUCOKOMY pIBHIO COpOLii OpraHidyHUX CIOJYK, IO MarTh Yy CBO€i OylOBI aHIOHHI LIEHTPU —
cynb(oHaTHI Ta KapOOKCUIATHI TPYIIH.
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KATIOHHI NOJICAXAPUIU SAK ®JOKYJISIHTHA
Cacun /I.B., IOpunens 1.B., Bynimesceka O.I.
HarmionansHuii yHiBepcuTeT «JIbBiBChbKa MoJiTEXHIKa», M.JIbBIB, YKpaHa,
olha.h.budishevska@Ipnu.ua

Haiibinpm1  mommpeHrMMH  TOJIMEpHUMHU — (QUIOKYISSHTAaMH Y Tpolecax OYHUIIEHHS
MIPOMUCIIOBHX 1 MOOYTOBUX CTIYHUX BOJI € CHHTETHYHI KaTiOHHI a00 aHIOHHI MOJjiMepH, 30Kpema
nomakpwiamin (ITAM), rigponizoBanuii [TAM, xomomimepu akpwiariB. OnHaK CHHTETHYHI
KaTiOHHI TOJIMEPH, € HEICIICBUMH, SK KapOOJAHIIOTOBI IMOJIMEPH, BAXKKO PO3KIAAIOTHCSA Y
MPUPO/Ii, a TIPH 1X PO3KJIaJli MOXIIMBE YTBOPEHHSI TOKCHYHUX 1 KAHIEPTEHHUX CITOJTYK.

[ToiMepHi (GIOKYISTHTH TPHUPOJIHBOTO MOXO/DKEHHS, Taki K Moau(]iKoBaHi mojicaxapuan
Ha BIIMIHY BiJl CHHTETHUHUX € Oiogerpana0enbHi, MPOAYKTH iX po3KiIaay HETOKCHYHI, EKOHOMIYHO
BMTi[HI, JoKepesa oJlepKaHHS — MOHOBJIOBANIbHI 1 HEBMYEPIHI. IX BUKOPHCTaHHS IPU OYMIIEHHI
CTIYHUX BOJI Xap4OBOi IPOMHUCIOBOCTI, 30KpeMa BiJ] 3JIMILKIB OUIKIB, JO3BOJIUTH BUKOPUCTOBYBATH
0CaJiu y CUIbCBKOMY T'OCIOJIApPCTBI SIK J0OpUBa, ISl TOAYBAaHHS XyJ0OU 1 HE CHPUYMHATH BTOPUHHE
3a0pyIHIOBaHHS MIPUPOJTHOTO CEPEAOBHUIIIA.

Bbyno mnpoBeaeHO MOCHIIKEHHS BHUKOPHCTAHHS KaTIOHHHUX IOJICaxapuiB XITO3aHy 1
KAaTIOHHOTO KPOXMalI0 SIK (UIOKYJSHTIB JJISi OCAJUKEHHS OMYayoro CHpOBATKOBOTO albOyMIHY
(bCA) 3 BoaHux po3uuHiB. i1 JOCHIKEHb BHKOPUCTOBYBAIM PO3YMHHU XiTo3aHy (Xir) 13
cTyneHem nearerutoBants 0,82 Ta cMHTe30BaHMI HAMM KaTIOHU30BHUM KyKYpYyI3sIHUM KpOoXMalb
(KKK) 13 crynenem 3amimenns 0,21 [1].

TypOigMMEeTpUYHUM METOJOM 3a JOTOMOTOI0 CBIiTIO(OTOMEpA TMOKa3aHO, IO TIPOIEC
bnoxymamii 1 yrBopenHs ocany BCA cyrreBo 3anexuts Binm pH BomgHOTO cepemosumia. [lpu pH
Mmenuie 13oenektpuuHoi Touku BCA (pl BCA~4,8) dnokynauia mig aiero XiT HE CIIOCTEpPIraeThes,
OYEBHUIHO YHACTIJOK MO3UTUBHUX 3Ha4ueHb (-moTeHIiana Makpomodiekyn BCA [2] 1 BiacyTHOCTI iX
B3aemoii 3 Mmakpokarionamu Xit. [Ipu Bukopucranni KKK sk pmokymstaTa mpu pH < pl yrBopenns
0CaTy TaKOX HE CTIIOCTEpIraiy.

ITpu pH 6ineme pl BCA, a came npu pH y cepeoBuii micis 1oaaBaHHsT po3unHIB XIT a00
KKK po3paxoBaHnoi koHieHTparii 10 po3unHy BCA crnocrepiranm mBHAKE 3pOCTaHHs aOcopOIrii
citia (A 560 HM), 3yMOBJICHE YTBOPEHHSIM ()JIOKYJ 3 HACTYITHUM MOBUIBHUM yYTBOPEHHSM Ocafy 1
OCBITJICHHSIM cepeioBuIa. BecranosieHo, mo HailedektuBHime duokymsmiss BCA min miero Xit
BiIOYyBa€ThCSA TMPU ONTUMAIbHIN KoHUeHTpanii Outs 35 wmr/n. Ilpu 30iIbIIEeHHI KOHIIEHTpaIlii
baoxkynsaaTa XIT KUIBKICTH OCaJy 3MEHIIYETHCS, IO MOXXHA TOSICHUTH YTBOPEHHSM CTIMKUX JI0
OCa/DKEHHSI MDKMOJIEKYIsIpHIX KoMIuiekciB BCA-Xir.

[Ipu 36ubmienni konnenTpamii giokyasara KKK Bim 35 mr/n mo 660 mr/n cnocrepiranu
30UTBIIIeHHsT a0copOuii cBiTIa y mepini XBWIWHU michs 3MmimyBaHHs po3unHiB BCA 1 KKK 3
HACTYITHUM OCBITJICHHSIM, IO CBIAYUTH MPO BIACYTHICTb TMPOIECY YTBOPEHHS CTIMKUX
MbkMoseKkyisipHux komiiekcisB BCA-KKK.

OtpumaHi TypOIIMMETPUYHUM METOJOM PE3yAbTAaTH MiATBEPIKEHI BU3HAYEHHSAM MOBHOTH
noButbHOTO ocamkeHHss bCA min miero Xit 1 KKK mpotsrom 6 ni6. BusnadeHo, mo moBHOTa
ocajpkeHHss BCA mnpu ontumanbHiii koHneHTpamii Xit 1 pH 6,0 ckmamae 43 %. B Toit wac, sk
noBHoTa ocapkeHHs BCA min nieto KKK 36inpmyerses Bin 11% m0 62% npu 3pocTaHHi y Mexax
KoHIeHTpauid 160 mr/a no 660 mr/n npu pH 10.

IToxazano, mo B IY cnekrpax BCA, ocamxenoro nig giero ¢nokynsata KKK cmyra Amin-1
(1650 - 1623 cm™) [2], xapakTepusyeThcss MEHIIMMU XBMJILOBUMH YHciamu, Hix B 1Y crekTpax
¢pakuii BCA, sika 3amumaeTbcs PO3UYMHEHOIO Y HAJOCAAKOBIM PiAMHI, 110 MOSCHWIM PI3HUM
BIOPsiAKYBaHHSM JaHIiorie bCA.

1. O.A. Kocruk, O. I'. Bynimescoka, B.b. Boctpec, 3.5. Hagamkesuu, C. A. BopoHos
Karionnuii kpoxmans sik (rokysstat // Journal of Chemistry and Technologies.-2020.- 28, Nel.- C.17-
26.

2. T.H. Hocenko, B.E. CurnukoBa, M.E. CrpenbaukoBa, M.U. ®okuna I[Ipaktrkym mo
KosebarenbHOl criekTpockonu. - CI16: YuuBepcuter UTMO, 2021. — 173 c.
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BIOJET PAJTABEJIbHI IIHOMOJITYPETAHOBI KOMITO3UIIMHI MATEPIAJIA 3
AJIBBYIINJIOM
Bicnoryzosa T.B., PoxnoBa P.A.
InctutyT Ximii BUcokomonekymsapHux cnonyk HAH Ykpainu, m. Kuis, Ykpaina
rudenchyk@gmail.com

[TinomomiyperanoBa (I1ITY) ™arpuisi IIUPOKO BUKOPUCTOBYETHCS MNPHU BUTOTOBJICHHI
KOMIO3HIIHHUX MarepiadiB MEIUYHOTO TPH3HAYCHHS 3aBISAKH CBOIM  (PI3MKO-MEXaHIYHUM
BJIACTUBOCTSAM, OIOCYMICHOCTI, 3JaTHOCTI MPOJIOHTOBAHO BUBUIBHATH JIKApChKI PEYOBHHHU Ta
OionerpanadenbHoCcTi. ToMy, MeTor0 poOoTH € cTBOpeHHs Ta AociimkeHHs [IITY koMmmo3ummiiianx
MaTepialiB 3 albOYIUIOM SIK MEePCIIEKTUBHUX MaTepiaiiB Uil BUKOPUCTAHHS B O0(TaIbMOJIOTIYHOT
Xipyprii Sk IMIUTAaHTATIB 3 AaHTUMIKPOOHOIO JTI€FO.

[TITY xommo3uTH 3 anpOynuaoM Oynu OTpUMaHi Ha OCHOBI Aii30IllaHaTHOTO (oproiiMepy
(CHHTE30BaHOTO 3 TIOJIIOKCHITPOITIICHIITIKOIIO Ta 2,4-;2,6-TonyiNneHaiiomnianary), katarizaropa 2,4,6-
Tpuc(mumerunamiHometmin)penony ta anbOynuay (y kuibkocti 5 % wac.). Otpumani [IITY
SIBJISIFOTH COOO00 CITYACTHH ToJIiMEep 3araibHOo1 PopMymu 300pakeHo1 Ha puc. 1.
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Puc. 1. Crpykrypna dhopmyna ITITY

[IpoBeneni mocmimkenHs cTpykTypu Ta BiactuBocter IIITY kommosumiiHMX MaTepiaiiB 3

anpOYIIUOM Ta BCTAHOBJEHO, IO BOHH TMPOSIBISIOTH aAre3if0, TEPMOCTIMKICTH 1 MaroTh
MIKPOIIOPUCTY CTPYKTYpY (Tad:m. 1).
Ta6muus 1. Bnactusocri ITITY koMno3uTiB 3 ane0ynuiom
3pazku o, Thow. poss | Tmaxc. ws. poswr., Hiametp [Topucricts,
MIla °C °C opP, MKM %
Iy 1,16 172,05 313,26 69,9-1519,0 61,5
[ITY 3 anpOynmIomM 1,16 162,84 303,83 43,2-953,8 51,1

3naTHicTh A0 Oioaerpanaiii AOCTIIKYBAIA 32 3MIHOIO CTPYKTYpH, (i3MKO-MEXaHIYHHX 1
TEIIO(QI3UYHUX XAPAKTEPUCTHUK il BIUIMBOM MOJCIBHUX CEPEOBHII, IO IMITYIOTh CEpEIOBUIIE
opranismy (Gionoriune cepenoBuiie 199, ¢i3ionoriyHuil po3drH) MPOTATOM 2-X THXHIB, 1, 3 1 6
MicsliB. 3a pe3yabTaTamMH BUIPOOyBaHb BCTaHOBIEHO, 1o BmiMB BC 199 Ta ¢izionoriunoro
po3uMHY Ha CTpyKTypy Ta BiactuBocti IIIIY koMmo3umiiHuX wmarepiaigiB 3 anbOynuaoM
ananoriynauil. [licas iHKyOanii y MOAETbHUX CEepeloBUINaX BiIOyBaIOThCS Ipoliecu Oioaerpaiarii,
0 MIATBEPKYIOThCS 3HWKEHHSAM anres3iiHoi wmimHocti. Takox mans ITIIIY koMmos3uTiB 3
anpOylUIOM criocTepiraerbest 3HWKeHHS ¢ 1 migBuIeHHs AC,, MABUIIEHHS Thou. poskn. 1 T wake. ms.
poskr, IO CYMPOBOJIKYETHCS MEPEpO3NOAUIOM BOJHEBMX 3B’s13kiB NH-rpyn moBepxHeBoro mapy
3pa3KiB.

Otxe, po3pobneno IIIIY kommosumiiHi MaTepiasn 3  anbOynuaoM, SKi MaroTh
MIKPOIIOPUCTY CTPYKTYpPY Ta JOCTaTHI aJAre3iiHi BIACTMBOCTI, € TEPMOCTIHKUMH Ta 3AATHUMH JI0
6iomerpanamii. Tomy, IIIIY kommo3uTu 3 anpOyLHIOM € MEPCIEeKTUBHUMU MarepialaMmu, sKi
MOXYTh OYTM BHUKOPUCTaHI B O(TanbMOJIOTIYHIA Xipyprii, fK IMIUIaHTaTH Ta MNOTPEOYIOTh
MOAATBIINX MEIUKO-010JI0TTYHUX BUIPOOYBaHb.
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OTPUMAHHS HOBUX BOAOPO3YNHHUX TIOBEPXHEBO-AKTUBHHUX ITOJIIMEPIB
3 ®YHKHIOHAJIBHOIO EIOKCUIHOIO ABO ®OCPATHOIO I'PYIIOIO

Bonsuiok K.A., Mirina H.€., I'apraii X.1.,
Honunuceka JI.B., Hagamkesuu 3.4., I'eBych O.1., 3aigenko O.C.
Hamnionanbuuii yaiBepcutet «JIbBIBChbKa MOTITEXHIKA»
79013, JIsBiB, Byn. Crenana banngepu, 12;
K.volianiuk@gmail.com

CunTe3 HOBHUX (YHKI[IOHATBHHUX TONIMEpPIB sl IX IUIBOBOTO 3aCTOCYBaHHA Y XiMii,
010TEXHOJIOTI] Ta MEUIIMHI JOCI JIUIIAETHCS BAXIIMBUM MPIOPUTETOM OaraThox JIaboparopiil CBITy.
[Ipy npoMy HEOOXiZHO MaTH MOXMJIMBICTh 3aBYaCHO BH3HAYATH apXITEKTYpy, MOJEKYISPHO-
MAacOBHM pO3MOALT Ta CTPYKTYpPHI XapakTepucTukud. OcCoOIMBO BaXJIMBUM € OTPUMAHHS
TeJeXeNaTHUX MOJIMEpIB, AKI MICTATh KiHIIEBl peakiiiiHi QyHKUioHanbHI rpynu. Taki nomimepu
BUKOPHUCTOBYIOTHCS B SIKOCTI areHTIB IUTLOBOT JOCTABKH JIKAPCHKUX 3ac00iB, MPEKYpCOPIB st
OTPUMaHHS MaKpPOMOJIEKYISIPHUX CTPYKTYp PI3HOMAHITHOI apXITEKTYpH, MOBEPXHEBO-aKTUBHHUX
eMyJIbIraTopiB 1 cTabUI3aTOPIB, 32CTOCOBYIOThCA JUIsl MO (iKallil TOBEPXHI.

PagukanbHoro momiMepusaniero N-iHUmiposigoHny (N-BII) B mnpucyTHOCTI HOBHX
(GyHKIIOHAIBHUX TepeaBayiB JaHIora — noxigHux izonponidenseny (II1b) orpumano nomximepu
3 KIHIIEBUMH EMOKCHUIHOIO abo ¢ocdarHoro rpymamu. BceraHoBiaeHO, mo mpu modiMepu3arii
CIIOCTEPIra€TbCsl 3BOPOTHS 3aJEKHICTh IIBUAKOCTI MOJIMEpH3allii Ta JOBXKUHH MOJIMEPHUX
JAHIIOTIB B KOHIEHTpalli MepefaBadya BHACHIIIOK YTBOPEHHS Majo akTUBHUX paauKaliB 13
MOJIEKYJ TepefaBava. [lepmmii mopsAIoK MIBUAKOCTI MOTIMEpHU3aIlii 3a KOHIIEHTPAIIEIO 1HIiaTopa
MIATBEP/DKYE TIEPEBAKHO JIIHIAHUN OOpPUB JIAHLIOTIB, IO POCTYTh. BXOMKeHHS KIHIEBUX
¢dbyakuionansaux ¢parmentie I[1b B pe3ynprari pexkoMOiHaIii yTBOPIOBaHHX IepeaaBadyamMu
paguKaiiB i3 MoJIMEpHUMHU paaukaiamu miareepmkeno 1Y, IMP cnekrpamu Tta QyHKITIOHATEHUM
aHanizoM. CepenHbounceNbHa (PYHKIIIOHATBHICTH TOJIMEPIB 32 BMICTOM KIHIIEBOTO (hparMeHTy
ITTB 0,5-0,7, axa micist ¢hpakiioHyBaHHS HE TEPEBUIILYE 1, CBIMYUTH MPO HASBHICTH JIUIIE OJHOTO
PEaKIfHOTO KIHIIEBOTO ()parMeHTy B MaKPOMOJICKYJII.
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OTpI/IMaHi HOJ'IiMepI/I € BOAOPO3YMHHUMHU MMOBCPXHCBO-AKTUBHUMU Ta YTBOPIOIOTH B pO3‘-II/IHi

KOJIOiHI MinenonoioHi cTpykTypu. Peakuismu momi(N-BII) 3 KiHIIEBOIO €MOKCHIHOIO T'PYIOIO
OTPUMaHO OJOK-KOMOJIMEpH 3 TOJiOKca3omiHOM. HasBHICTH y MaKpOMOJIEKYJl KIHLEBOTO
¢parmenty docdaTtHOi KHCIOTH, SIK SKIPHOI I'pynu, OOYMOBIIIOE BUKOPUCTAHHS MOJIMEPY JUIS
TEMIUIaTHOTO CHUHTE3y Ta LUIbOBOI MOJUdIKallii HOBEPXHI HEOPTaHIYHUX HAHOYACTMHOK METAIIB,
OKCH/IIB Ta COJICH.
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MOJU®BIKYBAHHS MAJIEIHI3OBAHOI'O BITYMY NMOJIETAJEHTJIIKOJISIMHU
punuyk I0.M.}, I'yapka B.M.1, Jlemuyk F0.4.%, Cinyn 10.B.%, Bpatuuax M.M.!
! Hanionanbhuii ynisepcuter «JIbBiBChKa MojtiTexHika», JIbBiB, Ykpaina
e-mail: yurii.m.hrynchuk@lpnu.ua

3 mireparypu BigoMo mpo edekTuBHICTH MasieiHoBoro anriapuny (MA) B poui
Moaudikatopa HadgroBux OirymiB. [yis BuBUeHHS BIUIMBY MA Ha BIACTHBOCTI MOJAU(]IKOBAHOTO
OiTyMy MOpIBHIOBAJM OCHOBHI XapaKTEPUCTHKH BUXITHOTO OiTyMy Ta OiTyMy MOIU(IKOBAHOTO
MA. Taxox Oyno mocmimkeHo BB nodierwienriikoto (ITEI) sk momatkoBoro moaudikaropa B
peakmiiiHiii cymimi 3 MA. B Xxoni oaepxaHHS MayeiHi30BaHOTro OiTymy OyJ0 BCTaHOBIJIEHO
ONTUMAJIbHI TEXHOJIOTIYHI mapameTpu Moau(dikyBaHHS OITYMIB JUII OTPUMAaHHS Kpamux (i3uko-
MEXaHIYHUX  BJacTUBOCTe  MoaudikoBaHoro  Oitymy. XiMmi3M  mpolecy  OJepiKaHHS
MayieiHI30BaHOTO OITyM Ta B3a€EMOJII0 MOTO 3 MOJICTHJICHTIIIKOJIEM Yy ABi CTaJii HaBeIEHO HHKYE.
YMmoBamu mepioi craaii oAep:kaHHs MajieiHizoBaHoro Oirymy Oynau 130 °C, 1 rox B atMocdepi
a3oTy, BMICT MA B OiTymi € 2% Mmac.

7 I

— 130 °C, 1h _H_~
LT Y — T >
3 CH HC\C/ -2 ﬁ_ﬁ\c/

\ \

Bitumen

Jlpyroro cramiero € peakiis MaleiHI30BaHOro OITyMy 3 TOJIETUICHTIIKOISIMH. bBymo
BUBYCHO BIUIMB TOJICTHJIHTIIKOIIB PI3HUX MapoK Ha (I3UKO-MEXaHIYHI  BJIACTHBOCTI
MoaudikoBaHoro Oirymy. bitym, MomudikoBaHWl MajeiHOBUM aHTIAPUIOM B KOMIIO3HUINI 3
[NETamu o1iHIOBa M 3a JOMOMOTOI0 TaKUX MOKA3HMKIB: TEMIEpaTypa po3M’SIKIICHHS, TIEHEeTpaIlis,
JTYKTHIBHICH Ta €JacTHYHICTh. BcTaHoOBieHO, 1m0 MajeiHoBui aHrimpua B cymimi 3 ITIEom
J03BOJISIE  OTpUMaTH MoAM(]IKOBaHUI OITyMH 3 TOKPAaICHUMHU BIACTUBOCTSAMH, 30KpeMa
MOKPAIIYIOThCS TaKi TOKa3HUKH SIK TEMIIEpaTypa po3M’ SKIIEHHS, 3pOCTAIOTh aJire3iliHi BIacCTHBOCTI
Ta enacTU4HICTh. Kpamri pesynapTaTé (i3MKO-MEXaHIYHUX BJIACTMBOCTEH OYJIO OTpHMaHO 3a
BUKOPHUCTAaHHS JonaTtkoBoro moaudikaropa ITEI'-2000. Xapakrep nmux 3MiH € PI3HUM 1 3QJICKUTH
BiJl BMICTY JIOJIaTKOBO1 100aBKH, Yacy Ta TeMrepaTypu Moaugikarii.

Ta6muus 1. Xapakrepuctuku 6itymy BHJ 70/100 moaundikoBanoro kommnosuiiero 2% MA + 4%
ITEI'-2000 mpoTsiroM pizHOTo yacy Moaudikarii

Yac [Tenerparis npu Temneparypa HykrtunpHicts | Emactuunictsb
moudikysauns | 25°C, m-1074 (0,1 mm) | posm’sutenns, °C | npu 25 °C, mm | ipu 25 °C, %
0 xB 82 47,2 >150 -

120 xB 43 53,6 82,9 32,8
240 xB 36 54,4 25,6 35,5
360 xB 35 56,8 40 26,9
480 xB 32 56,2 12 36,5

Jlocmi/DKeHHST  TPOBOJMIIMCH B MeXax MNpoekTy  «OpepkaHHS — MOJIU(IKOBAHUX
HU3bKOMOJIEKYIAPHUMH OPraHIYHUMM CIIOJIyKaMH OITyMiB i3 HAQTOBHX 3aJIMIIKIBY 3a MIATPUMKHU
HamionansHoro ¢onay gociipkens YKpainu.

86


mailto:yurii.m.hrynchuk@lpnu.ua

XIMIYHE MO/IM®IKYBAHHSA HA®TOBHUX 3AJINIIKIB ®OPMAJIBAEI'TIOM
T'yapka B.M.2, Tlpucsoxuuii F0.B.2, Jemuyx FO.5.2, Tpunuyk F0.M.2, Cinyn 10.B 3,
Bparuuak M.M.2
! Hanionanbuuit yniBepcutet «JIbBiBChKa TOJTITEXHIKaY,

Kadeapa Gi3MUHO1, aHATITHYHO]T Ta 3araibHOi Ximii, JIbBIB, YKpaina
2 Hanionanbuuii yHiBepcuTeT «JIbBiBChbKa MOTITEXHIKA,

Kadeapa XiMI4HOT TEXHOJIOT1i mepepoOku HadTH Ta rasy, JIbBiB, Ykpaina
3 Hanionanbuuii yHiBepcuTeT «JIbBIBChbKA MOTITEXHIKA,
kagenpa aBTOMOOUTFHUX I0OPIr Ta MOCTiB, JIbBIB, YKpaina
e-mail: volodymyr.m.hunka@Ipnu.ua

birym, mo BupoOnseTscst Ha HadTOEpepoOHNX 3aBOJAaX, HE 3aBXKIU BIAMOBiIa€ BUMOTaM
JOpPOKHBOTO OyAiBHULITBA [1]. [l mOKpallieHHs eKCIuTyaTallifHUX XapaKTepUCTUK OITyMy HaTOBI
3aJIUIIKY JJ1s1 BUPOOHUITBA MOAUPIKYIOTH SIK (PI3UYHUMHU, TaK 1 XIMIYHUMH MeTo1aMu [2].

®i3uuHa Monudikauis nependavae BBEOCHHS B CTPYKTYpY Ha(TOBHUX 3ajMILKIB
pI3HOMaHITHUX 100aBOK. [[006aBKM MOKPAIyIOTh €KCIUTyaTalliiiHI XapaKTEPUCTUKHU, aJie 3JIUINAI0Th
HE3MIHHOIO XIMIYHY CTPYKTYpy. 3ajJe€XHO BiI HPHUPOAM, JT00ABKU TMOAUISIOTHCS Ha €I1acTOMEpH
(HaTypasJbHI Ta CHHTETUYHI KaydyyKH, KaydyyKOBl KPUXTH), TepMoeacToIiacTu (010Kk-conoaimepu
OyrajieHy Ta ctuposry Tummy SBS), TepMopeakTuBHI MaTepiayin (emoKCuaH1, (herombopmanbaeriaHi
Ta 1HIII CMOJIM) Ta TepMoruiactu (nosietwieH, byranon HC, Bickomnact-C, HadhTOBI cMOJIM TOIIO)
[1].

XimiyHa Moaudikaiis HapTOBUX 3aIMUIKIB 3a0e3meuye 3MIHY IX XIMIYHOI CTPYKTypH 3a
paxyHOK BIUIMBY MOJM(IKaTOPIB HAa KOMIIOHEHTH CYMIIIi B MPUCYTHOCTI KaTaji3aTtopiB abo
iHimiaTopiB. XiMiyHa MoAMQIKaIlisi BUBYAETHCA 1 BUKOPUCTOBYETHCS MEHIE, HDK (i3UYHa.
Crporoani 1 HaQTOBUX 3AIMIIKIB HE ICHYE 3araJIbHONPUUHATOT Kiaacudikarlii mporeciB XiMigHOT
Mou(ikarlii Ta TUIIB XIMIYHUX MOau(ikaTopiB. bimbiie Toro, po3po0ieHi TPOMHUCIOBI MPOIIECH 3
BUKOPHUCTAHHAM XiIMIYHOI Mojaudikaiii (akTHYHO BIICYTHI, HE3BaXKal0OYM HA MOJKIIHUBICTh
JOCSTHEHHS KpaIluX eKCIUTyaTal[liHUX XapaKTepUCTUK OJIepKyBaHOT poayKiii [ 1].

B nocnimxenHi [2] BCTaHOBIIEHO, 1110 BUKOPUCTaHHA Gopmanberiny (37% BoIHUI po3yuH)
K MoaudikaTopa HaPTOBUX 3aJUIIKIB € MPOIECOM HOBUM 1 IikaBuM. [IpoTe y 3ramaniidi poOOTi
BIICYTHI PE3y/lbTaTH WIOJO BIUIMBY KUIBKOCTI Ta MPUPOAM KaTaiizaTopa Ha eKCIUTyaTarliiHi
XapaKTEePUCTHKH Moau(ikoBaHoro Oitrymy. OTXe, AOCIIIKEHHS IbOTO €(eKTy € METOI JaHOi

poboTH.
H, H,
R—Ar—C O—C +—~Ar—R
n

H* H R—Ar H,
R—Ar + H,C=—0 —» R—Ar—C —OH — » R—Ar—C —Ar—R

R—Ar—C ’_OH + CH,0 Ar—C —OH
H2C—O—
H,

R— r—C —O—C —Ar—R r—C —O—C —Ar—R
Puc. 1. Ximi3M npo1iecy KOMOJIKOHIEH Al apOMaTUYHHUX CIIOJIYK 3 (pOpMabAEriioM

HaiiOinpmr  eekTHBHUMHU  KaTaji3aTOpaMu Ipollecy TMOJIKOHJEHcalii apeHiB 3
dopmanpaeriiom € kuciotd T1a ayru [3]. ToMy B HamuxX JOCTHKEHHSAX MH BUKOPHUCTOBYBAIH
XJIOPU/IHY Ta CylIb(aTHy KHUCIOTH, a TAKOXK TAPOKCHU] HATpito. Pe3ynpTaTu JOCiKeHb HaBeIeH] B
Tabmmmi 1.
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Tabmuus 1.

BrmuB npupoiu Ta KITbKOCTI KaTali3aTopa Ha BIACTUBOCTI MOAU(IKOBAHOTO TYAPOHY

Karanizatop Ta .
o Temmeparypa . Temneparypa | Anresis 3
KUIBKICTb Ha , .| llenerpauis npu ;
3pazok PO3M’SIEHOCTI, o KPUXKOCTi 32 | IOBEPXHEIO
100 r ryapony, o 25°C, 0,1 mm o
0 C ®paacowm, °C | mebenro, 6an
% Mac.
I'Mo-1 HCI, 2,5 52 55 -9 3,5
I'M®-2 H2S04, 2,5 76 35 -14 5,0
I'M®-3 NaOH, 1,0 43 161 -17 2,5

AHanizyroud JaHi TaOiuIll

1 BugHO, MmO HAMOUTBIT e(EKTHBHUMH KaTali3aTOpaMH

Moaudikallii ryapoHy ¢popMaibAeriioM BUSIBUINCS cynb(aTHa Ta XJIopuaHa kuciaoTu. Kpim Toro,
cyib(aTHa KUCJIOTa 3HAYHO aKTUBHIIIA 3a XJIOPUJIHY.

SIkmo mopiBHATH oTpuMaHi 3HaueHHs B mpucyrHocti H2SO4 1 HCI, To My moGaunmo, 1o
TeMIieparypa po3M’sikieHocti Buie (76°C npotu 52°C), a temmeparypa KpuxkocTi 3a ®paacom
Hux4a (-14°C npotu -9°C). Kpim Toro, HaiiBuiie 3HaueHHs aaresii (5,0 Oanis) Oysio BUSBIEHO NpU
BUKOPHCTaHHI B SIKOCTI KaTainizaropa H2SO4.

Tomy nonanbii JOCHKEHHST Oyl MPOBEAEHI 3 BUKOPUCTAHHIM CYJIb(aTHOI KUCIOTH SIK
Karaiizatopa. JloCHiKeHO BIIMB KUIBKOCTI KaTajli3aTopa Ha BJIAcTHBOCTI MOJM(IKOBaHOTO
npoaykry. Kumbkicte H2SO4 3mintoBamu Bix 0,5 1o 10 % mac. Ha 100 T BUXiTHOTO 3JIMIIKY, 1HIII
YMOBH €KCIIEpUMEHTY OyiH TakuMH K. OTpUMaH1 pe3yibTaTy MpeAcTaBiIeH] B Ta0IuIi 2.

Tabnuist 2. BiumiB KUTBKOCT1 KaTami3aTopa Ha BJIACTUBOCTI MOIM()IKOBAHOTO TYJAPOHY

Kinkicth Temneparypa Temmneparypa Anresida 3
H2SO41a 100 T R patyp .| Tlenerparis mpu P yp a

3pazoxk PO3M’SAIIEHOCTI, o KPHUXKOCTI 32 | TOBEPXHEIO

TyIpoHy, % o 25°C, 0,1 mm o

MaC C ®paacom, °C | mebenro, 6ai

I'M®-4 0 42 160 -18,0 2,5
I'M®-5 0,5 48 71 -16,5 3,0
I'M®-6 1,0 57 46 -16,0 4,0
I'M®-2 2,5 76 35 -14,0 5,0
I'M®-7 5,0 82 24 -12,0 5,0
I'M®-8 7,0 83 25 -11,0 -
I'M®-9 10,0 84 23 -11,5 -

3 oTpUMaHHMX pe3yibTaTiB BUAHO, 10 KuibKicTh H2SO4 monanm 2,5% mac mpakTUYHO HE
3MIHIOE TeMIIepaTypu po3M’ SIKIIEHOCTI Ta meHeTpaiii. 30UIbIIeHHs KUTBKOCTI KaTaiizaTopa MOHa
5,0% wmac. 3HWXKYe TeMmieparypy Kpuxkocti 3a Dpaacom, i 3a 7,0% wmac. 3pa3ku CTalOTh
HeoJHOpiqHUMHU. OTXe, ONTUMaIbHOIO KUIbKicTIO Katanizatopa (H2SO4) BapTo BBaxkatu 2,5 mac.%.

Crucok BHUKOPUCTAHUX IHKCPCLII
1. Pyshyev S., Gunka V., Grytsenko Yu. et al.: Chem. Chem. Technol., 2016, 10, 631.
https://doi.org/10.23939/chcht10.04si.631
2. Bratychak M., Gunka V., Prysiazhnyi Yu. et al.: Chem. Chem. Technol., 2021, 15, 274.
https://doi.org/10.23939/chcht15.02.274
3. Moshchinskaia N.: Polimernye Materialy na Osnove Aromaticheskikh Uglevodorodov i
Formaldegida. Monografia. Tekhnika, Kiev 1969.
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OJIITOMEPU3AIIA ®PAKIII Cs
JlanuniB A.A., JI3insk B.O.

Hamionansuuii yaiBepcuret “JIpBiBCchbKa moyirexHika”, JIbBiB, Ykpaina
bohdan.o.dziniak@lpnu.ua

[Ipu BUPOOHMILITBI €TWUJIEHY MipOTi30M HAPTOXIMIYHOI CHPOBUHHU SIK TMOOIYHHHA MPOIYKT
ollepKyeThcsi HU3bKOKMILUIYA (pakmis Cs. He3Bakaroum Ha 3HAYHUN BMICT  HEHACHYCHUX
ByrieBoAHIB, ¢pakmis Cs, B OCHOBHOMY, TiIPDYETbCS 1 BHKOPUCTOBYETHCS SIK KOMIIOHEHT
aBTOMOOUTHHUX OCH3MHIB, 200 TIOBEPTAETHCS K CHPOBUHA HA IIPOJTI3 ISl OJICP)KaHHS €THIICHY. AJe
IIPU [IbOMY HE3BOPOTHBHO TYONSATHCS HEHACHYEHI BYIVIEBOHI, 1 EPII 32 BCE JI€HU, IO MICTATHCS
y ¢paknii Cs . Tomy nmouinbHuM € BukopuctanHs ¢pakmii Cs SK CHPOBHHH JUIS OACPKaHHS
HU3BKOMOJIEKYISIPHUX CMOJI, SIKi ITUPOKO BUKOPUCTOBYIOTHCS Y JIako(apOOBii MPOMHCIOBOCTI.

Jia pocnimkeHb BUKOpHCTOBYBad (pakuito Cs, sKa OIEPKYETbCS NPU BUPOOHHUIITBI
eTHJIEHY MipoJizoM au3enbHoro nanusa Ha T30B «Kapnarnadroxim» (M. Kanymr), Ta Mae HacTynH1
(13UKO-XIMI4H1 TOKA3HUKHU:

I'ycruna, kr/m® 720...750 Opakuiiitauii cknaza, °C:

Bbpomne uucno, r Br2/100 ¢ 160...200 MOYaKOK KUITIHHSA 28...33

Komip, mr 12/100 em® <0,25 10 % 33...40

Macosa uyactka, %: 50 % 40...45
cipKu <0,03 90 % 45...52
BOIH BIJICYTHICTh KIHEIb KHUITIHHS 70...73

Bucoka nenacuueHnicte (OpomHe unciao B mexax 160..200 r Br/100 r) Ta 3HayHa
KUIBKICTh LIHHUX JIIEHOBUX BYIJIEBOAHIB (cymapHo Ouibiie 60 % mac. MeHTaieHy, 130IpeHy,
LUKIIONIEHTAJ[IEHy) BKa3ye Ha JOLUUIbHICT BUKOpHCTaHHA @pakuii Cs g moganpmoi
oJIiroMepu3aliii.

3 METO BHU3HAYEHHS ONTHUMAIBHUX YMOB oJiroMmepusamicro ¢pakuii Cs mpoBogwim y
MIPHUCYTHOCTI TEPOKCUAHOTO iHiIiaTopa (IepoKCUay au-mpem-0yTuiny). JI0CaiKeHO BIUIUB PI3HUX
YUHHUKIB (Temmeparypa — y Mexax 373...498K, TtpuBamicte peakmii — y mexax 1..9 ron.,
KOHIleHTpaIliss iHimiatopa - y wmexax 0,01...0,15 wmonws/n) Ha Buxig 1 (i3uko-XiMivHI
XapaKTepUCTUKU CMOJIH.

VY pe3ynmbTari MOCHIHKEHb YCTAaHOBIEHO, IO 3 POCTOM TEMIIEparypd Ta TPHUBAJIOCTI
oJliroMepu3ariii 30UIbIy€eThes BUXia cMoiu. [IpoTe, migBUIIIEHHS TEMIIEpaTypy peakilii HEeraTMBHO
BIUTUBAE Ha 11 fKicTh. Tak, 3 MIIBUIEHHSM TEMIIEPaTypud CYTTEBO MOTIPIIYETHCS KOJIP CMOJIH,
3MEHIIYETHCS iX MOJIEKY/ISIPHA Maca Ta CTYIIHb HEHAaCUYEHOCTI.

Y TOil e uac, 3pOCTaHHS TPHUBAIOCTI peakiii y IOCHIKYBaHMX yMOBaxX CIPUSE
MIABUIICHHIO BUXOAY Ta MOJEKYISIPHOI Mach CMOJIH, ajieé aHaJOTIYHO BIUIUBY TeMIepaTypu — i3
3pOCTaHHSIM TPUBAJIOCTI PeaKi(ii HOTIPIIYEThCS KOJIIP Ta 3MEHILYETHCS OPOMHE YUCIIO CMOJIH.

[ToTpiOHO TakoXK BIAZHAYUTH 1 CYTTEBE MINBUIIEHHS TUCKY HACHYCHUX TapiB BYINIEBOJHIB
(mo 1,5 MIla i Buie) npu MiABHILEHUX TEMIEpaTypax peakxilii, 10 CTBOPIOE MEBHI TPYIHOIII IpU
MIPOBEJICHH1 MPOIIECY.

Y pe3ynpTaTi MPOBEACHUX JAOCHIDKEHb BHM3HAUEHO ONTHMAaJIbHI yMOBH PpeaKIii:
temreparypa 423 K; TpuBamicte 7 T01.; KOHUeHTpauia iHimiaropa 0,07 mons/n. OpepkaHa B
ONTHMAJTbHUX YMOBaxX cMmoyia 3 BHXOoAOM 25 % wmac. (y pospaxyHky Ha ¢pakiito Cs)
XapaKTepU3yeThCSI BUCOKUM 3HaueHHsM OpomHoro uuciaa (110 r Brz/100r), HU3bKUM 3HauUEHHSIM
nokaszuuka konbopy (15 mr I2 /100 cm®), Temneparyporo posm’sikimenHs 358 K, MonekynspHOIO
Macor 680 Ta MoOke BUKOPHUCTOBYBATUCS SK 3aMIHHHMK OJIii TpU BUPOOHMLTBI JakodapOoBUX
MaTtepiaiiB (0idu, JaKiB TOILO).
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DAYLIGHT FLUORESCENT PIGMENTS ON AN ACRYLIC BASIS
FOR DRAWING ON WATER
Distanov V., Kadochkina V., Zaliska T., Lutsenko K., Shkolnykova T.
National Technical University “Kharkiv Polytechnic Institute”, Ukraine, Kharkiv.
e-mail: distanov@ukr.net

Drawing on the water is a technology that allows you to create fantastic bright colors that
effectively flow into each other. Drawing on water using Ebru technology means that the surface for
applying the pattern is liquid.

Ebru is a type of ancient Turkic-Islamic art, the first memories of it date back to the 12th
century. The essence of this type of art is the interaction of two liquids of different consistency.

This technique is widely used when creating objects in various scenery: materials for interior
design, textiles, and printing products. Ebru technique included psychologists and psychotherapists,
teachers, educators, rehabilitation doctors, and jewelers in their work.

For centuries, in the manufacture of original Ebru paints, only natural dyes are used, which
are obtained from colored rock and earth, containing insolubly oxidized or organic pigments. The
use of oil colors and aniline dyes in traditional EBRU manufacture is impossible because they
dissolve in water, and the paper is not susceptible to them.

The use of natural dyes limits the range of colors. Now we have found a way out of this
position. Leading foreign firms began to use pigments on an acrylic basis, which in their
characteristics are close to natural pigments. However, in the range of such dyes, there are no
fluorescent pigments.

This work aims to synthesize daylight fluorescent pigments on an acrylic basis by emulsion
polymerization.

The main dyes for the production of colors are developed derivatives of 4-
mofolinonaphthalimides - luminophores of yellow-green glow, which have significant solubility in
the monomer and are included in the triad of dyes to create colors of different shades.

/N o

)

__/ N-R
O

Emulsion polymerization of methyl methacrylate, or a mixture of monomers, synthesized
daytime fluorescent pigments of yellow, orange, pink, red, and green colors.

The size of the particles of the resulting pigments allows you to create on their basis quality
colors.

Microphotography of yellow pigment on acrylic basis
Previous studies have shown that the pigments obtained and based on their colors for

drawing on the water are not inferior to similar foreign samples in their physico-chemical
characteristics.
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®OTOXIMIYHI BJJACTUBOCTI ITAPYBATHUX KOMIIO3UTIB HA OCHOBI
CKJIIOBOJIOKHA TA HAHOKPUCTAJIIYHOTI'O TiO:
3ingenko O.B., Toncros O.JI., Mariomos B.®|
IHctutyT Ximii BUcokomonekymsapHux cionyk HAH Ykpainu, Kuis, Ykpaina
a.tolstov@ukr.net

®oTOoXiIMiIUHI BIACTUBOCTI 0ararb0X HEOPraHIYHMX Ta OPraHIYHUX MaTrepialxiB aKTUBHO
BUBYAIOTHCA MPOTATOM JIEKUIBKOX JECATWIITh 3aBASKH IIMPOKHUM MOJMJIMBOCTSIM IXHBOTO
MPAKTUYHOTO 3aCTOCYBAaHHA — B OITHIN, €JICKTPOHHMIII, aTbTEPHATUBHOI EHEPreTHIll, JIa3epHOi
TEXHUI[l, CEHCOpHI], SK AaKTHBHA CKJIaJ0Ba IOKPUTTIB, 3JaTHUX [0 CAaMOOYHMIIEHHS TOIIO.
Haii6inbin nepcrneKTHBHUM (OTOXIMIYHO aKTUBHHM MaTepiajioM Joci BBakaeTbcsi TuTan (1V)
OKCH/JI, 3aBJSIKU JICIIIEBU3HI, MMPOCTOTI BUTOTOBIICHHS, HU3bKOI XIMIYHOI aKTUBHOCTI, 11O J03BOJISIE
30epiraTi akTUBHICTh MPOTITOM KUIbKOX poKiB. OnHuM 3 HenodikiB TiO2 € HeoOx1AHICTh 00pOOKU
HOro mpeKypcopiB 3a BUCOKOI TEMIIEPATypH, 1110 NEPETBOPIOE MOX1IHI HA OKCUJIHUH I1ap 3 BUCOKOIO
KPUCTAJIIYHICTIO Ta HaJja€ oMy (HOTOXIMIYHOT aKTUBHOCTI.

B nmaHiii  poOOTI  3ampomnOHOBAaHO  HU3BKOTEMIEPATypHUH  METOJ  OJIep’KaHHs
HaHokpucTanmiuHoro TiOz musxom rigponizy tutadn (IV) 3ompomokcuaa (TIII) y BoaHomy
cepenouili 1o oniromepusobanoi popmu Ti(OH)4 3 moganbumm nepeTBOPEHHSIM B BOJIOPO3UYHMHHY
nepokcututanoBy kucinoty (IITK). Ocamxenns mapy I[ITK Ha mnoBepxHIO CKIOBOJIOKHA
BizOyBasocst meroioM deep coating 3 mocTiiHUM KOHTpoJieM ToBiuHH 11apy. [leperBopenns [1TK
B HaHokpuctamiyHuii TiO2 mpoBommimu o6pobkoro 3a temmeparypu 200 °C Boponosxk 4 rof.
CTpyKTypHI XapakTEepUCTUKU OJIep>KaHUX KOMIIO3UTIB Ta iXH1 BJIACTUBOCTI BUBYEHO 32 JOTIOMOTOI0
cnektpanbHux MetonaiB (IY ta Y®-Bua), mopdonoriynoro axamizy. ®OTOXIMIYHY aKTHBHICTb
BUMIpIOBAIM MO JECTPYKIlii GapBHHKA MeTuneHoBoro cuHboro (MC; Cye = 10° M) mig miero
npsiMoro coHsuHoro cBitna (16 Tom; Eep = 0,145 MBr-cm?). Takox TepeBipeHO 31aTHICTH
KOMIIO3UTHUX MaTepiaiiB A0 pereHeparii.

(B) (A) ‘ I (8)
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Puc. 1. Pesynpratu [4 (A) Ta POA (b) nocnimkens 3paszka ckinoBosiokno/Ti02 (8 mxMm, 200 °C) Ta
3anexHicTh hoTonectpykiii MC Bin yMoB 00poOKH KOMIIO3UTIB

3a pe3ynpTaTaMu CIEKTPAJbHOIO aHali3y BCTAHOBJIEHO, 110 Ipu (GopmyBanHi mapy TiO2
BiZIOyBaeTbess B3aemofis Ti-O-H rpyn mepoKCHMTHTAHOBOI KHCIOTH Ta CHUJIAHOJIBHUX TPyl Ha
MOBEPXHI CKJIOBOJIOKHA (pHc. 1A), a mojanblia TepMiuHa 00poOKa HIIII0€ MPOLEeCH KpUCTami3amil
Ta (GopmyBaHHA HaHOKpucTainiuHoro TiO2 mepeBakHo aHata3Hoi Mojudikauii (puc. 1b). Came
BHUCOKHUI BMICT aHaTa3y 3abe3neuye oTpumaHoMmy mapy TiO2 BUCOKY (POTOXIMIYHY aKTHBHICTH B
peakuii ¢oToaecTpykilii OapBHHKa METHJIEHOBOIO CHHBOTO. SIK BHIHO, MiJIBUIIEHA TeMIeparypa
o0poOku Ta 30UIBLIEHHA TOBIUMHHU IIapy QoTokaTaizaropy 3abe3lneyye BUCOKHH piBeHb
doromecTpykuii OapBHUKA. 3a pe3yinbTaTaMH pOOOTH IMOKa3zaHa 3JATHICTh 1O pereHepamii Ta
MOBTOPHOTO BUKOPUCTaHHS CTBOPEHUX KOMIO3UTHUX (POTOKATAI3aTOPIB.
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JOCJI/KEHHS MPOLHECY KOMIIVIEKCOYTBOPEHHSA B CUCTEMI
CYJIb®OBYTWJIOBUMN ETEP-$-IIAKJIOJEKCTPUH — IOHHA PIJITHHA
JL.B. KoGpina', I'.E. I'niesa’, C.B. Ps60s!, C.IL. Poranbscbkuii®
1 Tactutyt Ximii Bucokomonekysipaux cnoiayk HAH Ykpainu
2 Inctutyt 6i0oopraniunoi ximii Ta Hadroximii im. B. I1. Kyxaps HAH Ykpainu
kobrina.larisa@gmail.com

B ocranHi pokm 3’sSBMIIAcs TOMITHA KUTBKICTh MyOJiKalliid, MPUCBSIYEHUX IOCIIHKCHHIO
ionnux piguH (IP) sk OGiouuaiB HOBOTO THIY, SKi MAalOTh IIUPOKUN CIIEKTP aHTUMIKpOOHOT
aKTHUBHOCTI MPOTH T'PaM-TIO3UTUBHUX 1 TpaM-HETaTUBHHUX OakTepiid, TpubiB, BOJOPOCTEH, a TAaKOXK
OloruTiBoK. [OHHI PiIMHU CTAHOBJISITH BEJIMKHIA IHTEPEC SK MOTSHITIMHI O10TIUIHI T0O0aBKHU 10 PIZHUX
noOyTOBUX Ta MPOMHCIOBUX MatepiaiiB. L{MKIOAEKCTPUHU MIMPOKO 3aCTOCOBYIOTHCS B PI3HHX
o0nacTsx XiMii, 30KpeMa y CylpaMoJIEKYJIIpHIA XiMli, TOHKOMY OPTaHIYHOMY CHUHTE31, aHaJIITH YH1H
XimMii 1 B OararboX IHIMIMX ramy3sx. [limBuineHuii iHTEepec A0 NMKIOJAEKCTPUHIB 3yMOBIICHUMN
nepenyciM iX 3JaTHICTIO, 3a pPaxXyHOK BHYTPIIIHBOI Tipo(oOHOI MOpPOKHMHHU, YTBOPIOBAaTH
YHCJIEHHI KOMIUIEKCH BKJIIOUYEHHS 3 PI3HOMAaHITHUMHU MOJIEKyJIaMU-«TrocTAMu». Oco0nauBoi yBaru
3acIyroBy€ BUBUEHHS KOMIUIEKCIB BKIIOYEHHS [P 3 MOXiTHUM IUKIOIEKCTPUHY — HATPIEBOIO CLULIIO
cyneoOytriioBoro erepy P-muknoaexctpuny (Ch-B-L/1). Comrobinizarito IP y mpucyraocti Ch-
B-L1/1 BuMBuYanM 3 BHUKOpPUCTaHHSIM MeTonay Y®D-cnekTpockorii (Ipu AOBXKUHU XBWII 259 HM).
®a3zoBy po3unHHICTH I[P y mpucyrHocti CB-B-IIJ Bu3nauanu meromom Xiryui i Konnopca.
Buznauena miHIHA 3aJeXKHICTh PO3YMHHOCTI (AL-mun) BKa3dye Ha CTEXIOMETPHUYHHUM CKJIa
komuiekcy [P @ Chb-B-1I/1. KoncranTa criiikocti (K) kommnekcy Ch-B-11J1 3 IP ctanosuts K = 72,4
M, gka miaTBepaAKye CTIHKICTH KOMILIEKCY.

3a MeTOJOM IUIAaCTUHKKA BigbreabMi BCTAaHOBIICHO, IO 31 30UIBIICHHSM MOJBHOTO
cuniBBimHomeHHss Ch-B-11J1 mo IP (Big 1 mo 9) 3nauenns noepxHeBoro Hatsary (ITH) po3uumnis
3MmeHyoThes. [Ipu npomy, Buxigauit Chb-B-11J1 He € moBepXHEBO-aKTUBHOIO pedoBUHOIO, ioro ITH
cTtaHoBHTE 71,82 MmH/Mm.

, MH/Mm
&
T

NnoBepXHeEBUN HATAT

40 |

35 -

1 " 1 " 1 " 1 " 1
Bux. IP 11 1:2 1:3 1:9

cnisigHoweHHs IP/CB-L y po3umHi

Puc. 1. 3anexHicTp 130TepMH MOBEPXHEBOTO HATATY po3unHiB [P Big konnentparii Ch-f-LIJ1 y
BOJIHOMY PO34HHI

OT)KC, 3pOCTAaHHS MOBCPXHCBOI'O0 HATATY pO3‘-II/IHiB € JO0JAaTKOBUM CBiI[‘{CHHHM YTBOPCHHA

komiuiekcy BkitodeHHs MK Cb-B-IIJI ta IP. Ha me Takox BKa3ylOTh pe3ylbTaTH, OJepKaHi
metoqoM [Y-cnekrpockomii, JICK, Ta peHTTeHOCTPYKTYpHHUX AOCTIKEHb.
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AMOPIOUIBHI ITIOJIMEPHU J1JIAA COJIIOBIJIISAHIT KYPKYMIHY —
XAPYOBOI JOBABKH E100
Koryr A.M.,! T'erycs 1.0.,2 Boponos C.A.,! Boponos A.C.2
'Hanionansuuit yaisepcurer «JIbBiBcbka mojiTexHika», JIbBiB, Ykpaina
2North Dakota State University, Fargo, ND, United States of America
ananiy.m.kohut@Ipnu.ua

Kypkymin (1E,6E)-1,7-6ic(4-rinpokcu-3-metokcudenin)-1,6-renramien-3,5-1ion -
OCHOBHHI KypKyMIHOI, SIKHI 3yCTpi4a€eThCcs B KOPEHIX 0aratopidHOil TPOIIYHOT POCIHHUA POJAUHU
iMOupHuX Kypkymu nosroi (Curcuma longa). Kypkymin mpuBeptae 1o cebe yBary y 3B’sI3Ky 3
IIUPOKHM CIIEKTPOM O10JIOTT4HOT aKTUBHOCTI, y TOMY YHCII MPOTHU3ANAIBHOIO, MPOTUBIPYCHOIO,
00J1€3aCIOKIMIINBOI0, aHTUMIKPOOHOIO 1 MPOTUIYXJIUHHOIO Ji€to [1]. KypkyMiH MpoXoauB eKiTbKa
KIIHIYHUX BHUNpPOOYBaHb, aje MOro KIIHIYHE BUKOPHUCTAHHSA BCE 1€ OOMEXYETHCS IOTAHOIO
PO3YHMHHICTIO 1IbOTO MpenapaTy y BoJi [2]. ConroOutizanis KypKyMiHy MILEISIPHUMHU CTPYKTypamu
MOJKE€ CIIPHUATH MOKPALIEHHIO PO3UNHHOCTI Y BOJII.

3 miero MeToro y Bl craii Oynu cuHTe3oBaHl amdipinsHi nomiectepu (PEGsoPTHF250 1
PEGes00PTHFes0), MakpoMoIeKyu KX MICTATH Tiapo¢inbHi JaHIoru nometmieHraikomto (ITED)
1 mnodubH1 nanioru nomuirerpariagpodypany (IITT'D):

O
o O o 0
W 4y
HO(CHzCHzCHchQO)yH +2 0 —» /C—CH2CHZ_C—O(CHQCH20H2CH20)y—C—CHchZ_C\ —»
7 HO OH
O

O O
+ HO{CH,CH,O),H 1 1 1 Il
> C—CH,yCH;—C—O(CH2CH,CH;CH30),— C—CH;CHy— C—O(CH,CH,0),
n

Ha meprmmiit craaii mpoBOauIM B3aEMOJIIIO TOMITETpariipodypany 3 MOJEKYISIPHOIO Macolo
250 abo 650 (PTHF2s0 i PTHFgso, BimmoBimHo) 3 OypIITHHOBHM aHTiAPUAOM (MOJIBHE
cniBBiiHOMEHH | : 2) y po3miasi 3a temneparypu 95°C npotsrom 3 roa. i oxepxkysanu [ITT® 3
KIHIICBUMH KapOOKCWJIBHMMHM rpynamMmu. Ha gpyrid cragii mpoBOJWMIM  TOJIKOHICHCAIlIIO
0JIEPXKAHOTO MPEToIiMepy 3 ekBiMoJisipHoIo KinbKicTio [IEIT 3 MmonekymspHoro macoro 300 abo 600
(PEGa00 i PEGeoo, BiImoBigHO), SIKHif MICTHTh KIiHIICBI MAPOKCHIBHI rpymH. Bomy, sika Bugiasiaces y
XO/I1 peaxilii, ycyBaju a3e0TPOIHOIO BIATOHKOIO 3 TOJIYEHOM.

CuHTe30BaHI TMOJieCTepH MPOSIBIAIOTh MOBEPXHEBO-aKTUBHI BJIACTHBOCTI, 3HIKYIOUU
MOBEPXHEBUN HATAT iXHIX BOJAHMX pO3YMHIB. BCTaHOBIIEHO KpPUTHUYHI KOHIEHTpaIii
minenoyrBopeHHs PEG3ooPTHF250 1 PEGeooPTHFeso (0,020 1 0,016%, BigmosinHo). Y BoAHOMY
pO34MHI 3a KOHIEHTpalii nomiectepiB 1% QopmMyroTbes MiLETISpHI CTPYKTYpH, 1 JnodinbHUl
KYPKYMiH COJIOOUTI3Y€eThCS 3aBAAKH (I3UYHUM B3aeMOAisM 3 riapodoOHuMu (parmMeHTaMu
noJiiMepy, JIOKalli30BaHUMHU y BHYTPINIHIA YacTHHI (Aapi) IUX CTPYKTYyp. BcTraHoBmeHo, mio
cono0uT3aIlisl KypKyMiHY MiBUIIYe HOro XIMIYHY CTIMKICTh IIOJAO TIAPONZY Y BOAHOMY
cepeloBUINl 1 MiABMILYE O0i0JOCTYNHICTh mpenapary. Iloka3aHo, 10 MILENspHI CTPYKTYpH Ha
OCHOBI am@ipUIbHUX TOJiecTepiB i3 COMOOLII30BAHUM KYpPKYMIHOM 3/aTHI BUBUIBHATH HOTO B
1-oxTaHo, IKUH 3a CBOEIO MOJIAPHICTIO € OIU3bKUM 10 hocdoiniqHoT MeMOpaHH KITITHH, 3aBASKH
YOMY BOHHU € TEPCIEKTUBHUM 3aco0aMH TMEPEHEeCEHHS 1 JOCTaBKU KYpPKYMIHY B JKHMBI1 KIITHHU
OpraHizmy.
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I'YMOHAINIOBHEHI KOMITIO3UTH B ITPUCYTHOCTI KOMITATUBIJII3ATOPIB
HA OCHOBI POCJIMHHUX OJITA TA KAYUYKIB

Mumak B.JI. , Cemunor B.B., Myxes B.B.
[HCcTUTYT XiMiT BUCOKOMOJNeKynapHuX crionyk HAH Ykpainu,
02160, Kuis, XapkiBcbke moce, 48, Ykpaina, e-mail:myshak _vd@ukr.net

OpnuM 3 HAWOUTBII BiAUYTHUX pE3YJIBTATIB AHTPOIOTEHHOI MISUIBHOCTI € yTBOPEHHS
BIIXOJIIB, Cepell SKUX BIAXOJM TUIACTMAC 3aiMalOTh OCOOJMBE Miclle, a/pke BOHHM CTIiHKi JO i
npupogHux QakropiB. OAHMM i3 HUIAXIB BHpIMIEHHS NPOOJIEMH HAKONWYEHHS MOJIMEPHHUX
BIZIXO/IiB € CTBOPEHHS KOMIIO3UIIHHUX TojiMepHuXx MarepianiB (KIIM) Ha iX OCHOBI, IO TaKOX
J03BOJIMTH €KOHOMHUTH TEPBHHHY TOJiMepHY cupoBuny. [ns orpumanns KIIM 3 moxpameHnMu
(13MKO-MEXaHIUHUMHU BJIACTUBOCTSIMM J0 iX CKJIAAy BBOJAATH KOMMIATUOLII3ATOPH, SIKI MICTATh
(GyHKIIOHAJIBHI Tpynu, ONU3bKI 3a XIMIYHOIO TPHUPOAOCI0 OJHOMY abo 000M MOJIMEPHUM
KOMITIOHEHTaM CyMIlIl, 1 € MOKJIUBICTh BIUIMBATU HA BJIACTUBOCTI TAaKHUX IMOJIMEPHUX CHUCTEM 3a
paxyHOK MIJBHUIIEHHS CYMICHOCTI KOMIIOHEHTIB, IOKpalleHHs aaresii y Mbk¢asHiid olnacri,
3HIKEHHSI TIOBEPXHEBOTO HATSITY.

Metoro ngaHoi poOOTH € CHHTE3 KOMIATHUOUII3aTOpIB — MPUIIEIJIEHUX KOIMOJIMEpIB Ha
ocHOBI komoJiiMmepy etwieHy 3 BinutaneraroM (KEBA) i1 peakmiitHozmaTtHux omiromepis (P30)
JUIIHOT a0 CO€BOi POCIAMHHMX OJIi, Ta 3aCTOCYBaHHS iX JJIs TOKpAIIEHHS BJIACTUBOCTEH
KOMITO3UIIIMHUX TOJIMEPHUX MaTepiajiiB Ha OCHOBI BTOPUHHHUX TEPMOIUIACTIB (MOJIETUIIEHY
(BIIE), moninponuteny (BIIII)) ta rymoBoi kpuxtu (I'K).

[Ipuieneni konoxiMepu Oylyu OTpUMaHi B JIB1 CTafll: Ha MEpIIii 3 SKUX CUHTE30BaHO
rizpokcmiBmicHi KEBA Ta 13ouianarsmicHi P30 1sHOT 1 CO€BOT pOCIMHHUX OJIiM, Ha APYTiid - B
pesynbTaTi peakiii yperanoyrBoperHss Mbk OH-rpynamu KEBA ta NCO-rpynamu P30 mistHo1 a0
COEBOT POCIMHHUX OJIIK CHHTE30BAHO TMPHUIICTUICHI KOmosiMepu. XIMIYHY OyA0BYy SIKHX
niaTBepKkeHo MetoaoM [U-cnekrpockomii. [lpu BuBueHHI Termnoi3nyHUX Ta (Pi3UKO-MEXaHIYHUX
BJIACTHBOCTEN CHHTE30BAaHUX KOIOJIIMEPIB BCTAHOBJIEHO, 1110 BBEJACHHS THYYKHMX JIAHOK Ha OCHOBI
POCIMHHUX OJIiil 1 Kay4yKy B CTPYKTYpY KOIOJIIMEPY MPUBOJUTH 10 3HWKEHHSI HOTO TeMIepaTypu
ckinyBanHs Ha 6-10 °C, mimBuIIEHHS TEPMOCTIMKOCTI Ta MiHOCTI mpu po3puBi Ha 50-92 %
nopiBHsAHHO 3 BUXigHuM KEBA.

Jlis OUIHKK CTYyNEHsI 3UIMBAHHS MPHILEIUICHUX KOMOJIMEpPIB MPOBOIMIM EKCTPAKIil0 B O-
KCHJIOJI. AHaJli3 OTPUMAaHUX Pe3y/IbTaTiB CBIIUUTH MPO BIICYTHICTH Telib-(pakKilii Ta YTBOPCHHS B
pe3ynbTaTi peakilii JIHIHHUX TOoJIIMEPIB 3 MPUIIEIUICHUMHU (pparMeHTaMu OJIiroMepiB POCIUHHOTO
MOXODKEHHs. Pa3oM 3 TUM HE BHUKIIIOUEHI peakilii 3a ydacTiO Ji- Ta TPHI3OI[iaHATIB HA OCHOBI
POCIMHHMX OJIIH 3 YTBOPEHHSM po3rainykeHux cTpykryp. Orpumanuii KEBA, moaudikoBanmit
13omianarBMicHuME P30 ouill, po3uYuHHMI B apOMaTUYHUX PO3UYMHHHUKAX 1 TeTparigpodypaHi.

HocnimkeHo e(peKTUBHICT BUKOPUCTAHHS CHUHTE30BAaHHUX MPUIICTUIEHUX KOMOJIIMEPIB SK
koMmmatub6inizaropis KIIM na ocnosi BIIIT a6o BIIE Tta rymoBoi kpuxtu. Kommno3uiitni marepianu
dbopMmyBasii MeTOAOM eKcTpy3ii. OTpumaHHil eKcTpynaT mojapiOHIoBanu 1 (GopmyBamu 3 HBOTO
METO/IOM TpPSIMOTO TMPECYBaHHS 3pa3Ku Ui TMOJANbIIOT0 BHU3HAYEHHS iXHIX BIACTHBOCTEH.
Pesynbpratu (hizMKO-MEeXaHIUHUX JOCHKEHb MOKa3aid, IO BBeAeHHS 1% Mac. CMHTE30BaHOTO
OJIOKKOTONIIMEPY 10 CKJIAJy MOJIMEPHOTO KOMIIO3HUTY, HMPUBOAUTH JIO MIJABHIEHHS MOKAa3HUKIB
MIIHOCTI NpH po3puBi Ha 40 %.
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CHHTE3 TA JOCJILIKEHHA ®I3UKO-XIMIYHUX 3AKOHOMIPHOCTEHR
®OPMYBAHHS HAHOCTPYKTYPOBAHHUX DITOKCUITIOJIITYPETAHIB
Mumak B.JI., Myxes B.B., Ceminor B.B.
IHctuTyT Ximii BUCOkoMoneKysipHux cionyk HAH Ykpainu, 02160, Byn. XapkiBcbke
moce,48, Kuis, Ykpaina, e-mail : myshak _vd@ukr.net

EnokcumnomniyperaHoBi ~ KOMITO3UIIi  IIMPOKO  BHKOPHCTOBYIOTHCS ~ NPH  CTBOPEHI
PI3HOMAaHITHHX MOJIIMEPHUX KOMITO3UIIIMHUX MatepiaiiB. Lle MoxxyTh OyTH TepMOKpIOTe€HHOCTIHKI
€JIACTHYHI a/Jre3UBH, 10 BIIAPI3HAIOTHCS 3HAYHUM POOOYHMM JTMAITa30HOM TEMIEpaTyp, CTIHKICTIO
KJICHOBOTO mIapy 10 BiOpOAMHAMIYHUX HABAaHTAXKEHb, TEPMOYAAPIB. Moznxl(bucyfoqa CKJIaJIOBa, 1€
cermentoBanuii nosiyperan (CITY), mo € 6arato GJIOKOBUM COMHOJIMEPOM, i CKIAJAEThCS 3 TaK
3BaHMX TBEpAMX (MOJISIPHHUX) 1 M'AKMX (HemoJisipHuX) cerMeHTiB. baratodasna crpykrypa CITY
00yMOBJIEHA BIIPA3JIMBOI0 B3AEMOJIEI0 PIBHOPITHUX CETMEHTIB Ta iX TEPMOJUHAMIYHOIO
HecyMicHIcTI0. Mikpo¢a3zoBa CTpyKTypa HOJLTY MOJlypeTaHiB 3al1eKuTh Bl 0ararbox ¢akTopis, a
caMme: CTPYKTYpPH Ta MOJEKYISIPHOI Macu M'SIKOTO CETMEHTa, MPHUPOJIH TOIO0BXKYyBada JIAHIIOTA,
BMICTY 1 B3a€MOJIN KOPCTKOTO CErMeHTa. SIk mpaBUiIo, B MpoILIeci TBEPIHEHHS €IOKCUYPETAHOBOT
KOMMO3uIIli BinOyBaeThes dazoBe po3auieHHs. bynmu nocmimpkenni ymoBu cuntesy CITY Ha ocHOBI
[IIT-1000 1 cymimi 2,4-2,6 TOdyiIeHIUI30IIaHATIB, MOJJOBXKYBad JaHiora -1,4-Oyranmion Ta
CIIY 1o ckmamy SKOTO BXOIWTh MIPOTEHHUH BHUCOKOAMCIIEPCHUM HAHOKPEMHE3eM-aepoCHi 3
HEMO/TM(IKOBAaHHOIO TOBEpXHEI0. Bu3HaueHI yMOBM BBEICHHS HAHOKPEMHE3EMY-aepOCHIy, Ta
CITIBBITHOIIICHHS] BUXIJHUX KOMITOHEHTIB. JIJIsl pO3paxyHKy BMICTY €MOKCHYpPETaHOBOTO KOTOJIIMEPY
BU3HAYEHUN MOJIEKYIApHO-MacoBui po3noaut Buxigaoi EC. Jlns emokcuaianoBux cmoi turmy EJ-
20, takux sik DER-331 (Bupoouumrea Dow Chemical Company), EJI-20 (Pocist), Ta ix cymimiei 3
IV 1 enokcuypeTaHOBUM KOMOJIIMEPOM, METOJIOM Trelb-NPOHHUKAI40i XxpomaTorpadii oTpumani
reqbXpoMaTorpaMu, Ta poO3paxoOBaHl TMapaMeTpu MOJICKYISIPHO-MAcoOBOTO po3MoaAiTy 1 ix
KUTbKiCHUN ckiaj. Chupaioynch Ha pe3ylbTaTH BUSBICHUX 3aKOHOMIPHOCTEH MOJIEKYISPHO-
MacOBOT'O PO3IMOJUTY CHHTE30BaHUX JIIHIMHOTO CETMEHTOBAHOTO TMOJIIypPETAaHOBOTO €JlacToMEpa Ta
€MOKCUYPETaHOBOTO KormojiMepa (i 3 HAMOBHIOBaYE€M) B CEPEIOBHUIII EMOKCHAIAHOBOI CMOJIH,
npoaHaiizoBaHo (aktu iX yrBopeHHs Y crmexkTpamMu BUXITHUX Ta KIHIIEBUX MPOJYKTIB PEaKIIid.
[IpoBeneH1 peosoriydi AOCTIHKEHHS MOBEIIHKA OTPUMAHUX KOMIIO3HUIIIN. 3ajIeXHOCTI B’A3KOCTI
Bil HampyxeHHs 3a Temmeparyp Big 15 °C mo 30 °C, cBimyaTh, mO B’SI3KICTh HAIOBHEHOT
€MOKCHIIOJIYPETaHOBOT CUCTEMH TMOPIBHSAHHA 3 HEHANIOBHEHOI0. XiMiuHa Mouikallis, sk 3 OOKy
€MOKCHUJIHOT CKJIaZ0BOi, a 37e0uThmoro 3 OOKy TBEpPJHUKA, € TOJIOBHHM CIOCOOOM 3MIHU
TEXHOJIOTIYHHUX 1 EKCILTyaTaIIMHO-TEXHIYHUX BJIACTUBOCTEH ermokcumosiMepiB. s BU3HAYCHHS
ONTUMAJIFHUX XapaKTEPUCTUK EMOKCUIIONIIyPETaHOBOI CYMIIlll TAKUX SIK - pyHHYIOUO1 HANIPyTru MpH
BIJIpUBI, YAapHOI B’SA3KOCTI, Yacy >KMTTE3aTHOCTI 1 T. 1., OyJ0 BUOpaHO JBa TBEPJHHUKA aMIHOTO
TUIY, HU3BKOMOJIEKYJIspHAa odiroamigHa cmona JI-20 Ta amidpaTuuHui  TBEpPAHUK -
terpaetwiennentaMii TEITA. BusHaueHi peoKiHETHYHI XapaKTEPUCTUKH MPOLECY TBEPAIHHS
€MOKCHUIOJIypeTaHOBUX KOMIIO3HTIB Bill BMICTY HAIIOBHIOBAaYa, TeMIEpaTypy (OpMyBaHHsI, HAIIPYyT
3cyBy. I3 3amexxnicTi MoAayns TPYKHOCTI IMOIynss BTpaT  3a 4acOM  peakiii TBEpAHEHHs
€MOKCHUIOJIIYPEeTaHOBUX CUCTEM, OTPUMaH1 3HAUEHHS T'eJib TOYOK.
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JTOCJIIIKEHHS CUHTE3Y TA BJIACTUBOCTEM
MAKPO®OTOIHILIATOPIB HA OCHOBI
METHJIMETAKPUAJIAT-KO-MAJIETHOBUI AHTTJIPAJI 3 TPUIIENIJIEHUMHA
®PAITMEHTAMM BEH30IHY TA
2-130IMPONIJIOKCH-1,2- TUPEHILJ-1-TTPOITAHOH-3-0J1Y
Orap I".0.%, Toxapera M.O.%, Tokapes B.C.!

'Hamionansauii yaisepcurer «JIbBiBChbKa MOJTITEXHIKA
79013, Byn. C. bannepu 12, m. JIbBiB, Ykpaina
halyna.o.ohar@Ipnu.ua

OcrtanHiM yacoM MakpodoToiHimiaropu (M®I) BHKIMKAIOTH 3HAYHUI IHTEpec, SK
NEPCHEeKTHBHI  IHINIaTOpW  paJuKaIbHUX  PEAKIid, OCKUIbKM  BOJOJIIOTH  ITIABUIICHOIO
(OTOIHIIIIOIOUOI0 aKTUBHICTIO Ta (OTOCTPYKTYpOIOYOIO 3/aTHOCTIO y TOPIBHAHHI 3 iX
HU3BKOMOJICKYJIIPHIUMH aHasioramu. Lle moB’s3aH0 3 MOXIIMBICTIO X BUKOPHUCTaHHS 332 KIMHATHO1
TEMIIepaTypy, a TaKOK MPOCTOTOI0 METOJY JIOKAaJIbHOTO IHIIIOBAaHHS Yy NEBHUX IUISHKaX, II0
BIJIKPUBAE HOBI MOKJIMBOCT1 Y CTBOPEHHI KOMIO3ULIHHUX Ta (HOTOTOrpadiyHUX MaTepiaiiB Ha ix
ocHOBl. OkxpiM 1boro M®I, MopiBHIHO 3 HHU3BKOMOJEKYIIPHUMH (POTOIHIIATOPAMHU, MOXYTb
BUSIBJISITU KPIM IHIIIFOIOUMX, TAKOK [MOBEPXHEBO-aKTUBHI Ta aICOPOIIiifH1 BIaCTUBOCTI, BUKOHYBaTH
poJIb 3arymiyBayiB, cTabiuai3aTopiB, MOAU(IKATOPIB MOBEPXHI, 3aBISKH YOMY € MEPCHEKTUBHUMHU
CHOJIyKaMH Ui pO3pOOKH HOBITHIX MOJIMEPHUX (POTOKOMIO3UTIB 3 BUCOKUMU EKCILTyaTallliHUMU
XapaKTepUCTUKAMH, IO 3HAXOMATh 3aCTOCOBYBAHHS Yy MEIHIIMHI, €JICKTPOHHIH MPOMHUCIOBOCTI,
MeMOpaHHUX TEXHOJIOTISX TOIIIO.

Y mpencraBieHii poOOTI OMUCYEThCS MeTOoa CcHHTe3y HoBux MO®PI Ha ocHOBI
METUJIMETAKpUJIaT-Ko-MaJleTHOBUHM aHT1IpUy 3 NpUIIeIIeHuMH ¢pparmMenTamu 6ens3oiny (b3) um 2-
13omporninokcu-1,2-mudenin-1-nponanon-3-omy (ImoldIl). docnimkeHo KIHETHUKY 3aTBEpAiBaHHS
(hoTOKOMIIO3MIIII HA OCHOBI HEHACUUYEHHUX IOJIIECTEPIB 3a y4acTio cuHTe30BaHux M®I Tta mokaszaHo
X BUCOKY CTPYKTYpPYIOUYy aKTUBHICTb.

CTpyKTypy OTpUMaHMX TPOAYKTIB miaTBepauian wMerogamu [Y-, YO- Tta [IMP-
cnieKTpockoriii. POTOIHIII0I0Y1 BIIACTUBOCTI CHHTE30BAHUX MPOIYKTIB OIIHUIM 33 pe3yibTaTaMu
OTBEPAHEHHs (OTOMOTIMEPHU3AIIHHO3IaTHUX KOMITO3UIIIA Ha OCHOBI mosriectepHoi cmonu [1E-246
Tta ouiroecrepakpuiaty TI'M-3. Iloka3zano Kkpamii iHIIiFOHOYl BJIACTUBOCTI CHHTE30BaHHUX
Makpo(OTOiHIIIaTOPIB, HDK ISl KIACHYHUX HU3BKOMOJICKYISIpHUX (oToiHiiaTopiB — b3 Ta ioro
noxigHoro Imol¢Il.

BcranoBneno, mo ortpumani M®PI € edexkTHBHUMH IHIIaTOpaMHW  paJaUKaIbHOI
noJsiiMepu3anii Ta MOXKYTb BHKOPHUCTOBYBATHCh JJIsl CTBOPEHHS (DOTOMOIIMEPHUX KOMIIO3UTIB 3
MIBUIIEHUMH MeXaHIYHUMH BiacTUBOCTAMHU (puc.l). Kpim mporo, orpumani M®I € nocratHbo
edeKkTUBHUMHU 117151 Moau(ikailii TOBEPXOHb PI3HOI XIMIYHOI MPUPOIU, OCKUTBKH BUSBUIM BUCOKY
CHOPIHEHICTh 0 OKCUIB IIUHKY Ta THUTAHY, riL[pOKCI/IaHaTI/ITy.

inorganic \ 0\21%7 < 3 g
- OO e ﬁ% “ﬁ% %:{ _oPE 246§"GM 3/< Cﬁ%ﬁ@ / UV-irradiation
o o LA S ﬁﬁ% LK
o o R3S & ﬁi Mﬁi S

Puc. 1 Cxema popmyBaHHS KOMIO3UTHOTO MaTepiany i3 BUkopuctanasim MPI.

96


mailto:halyna.o.ohar@lpnu.ua

BUKOPUCTAHHSI MOHOIMEPOKCHJIHOI MOXITHOI ENOKCHUJHOI CMOJIH EJI-24
B MPOLHECI MOJAU®IKYBAHHSA HA®TOBOI'O BITYMY CTUPEHOM
Honsx O.€.%, I'yaska B.M.1, Onekcis }0.0. !, Bpatuuak M.M.
'Hanionansuuit yaisepcurer «JIbBiBcbka mojiTexHika», JIbBiB, Ykpaina
olha.y.poliak@Ipnu.ua

OuiroMepHi CIoJIyKH, sIKi OJTHOYaCHO MICTATh Yy CBOIN cTPpYKTYpi J1abinbHi —O—O— 3B’s3KH Ta
(GYHKIIIOHATBHY TPYILY YCIINIHO 3HAXOMATh 3aCTOCOBYBAHHS SIK IHIIATOPH JUIS OJCpKAHHS
noJiiMepiB 3 (YHKUIHHOIO TPYIOI0 Ta CTPYKTYPYIOUi areHTH NOJIMEepHHUX cymimeit [1,2]

B po6oTi po3risiHyTa MOKIIMBICTE BUKOPUCTAHHS MOHOIIEPOKCHJIHOT IMOXITHOT €MOKCHIHOT
cmomn ED-24 (I1O) six cnomyku st MoaugikyBaHHS Ha(TOBOTO OiTymy, IO MICTUTH y CBOIH
CTPYKTYpi ()parMeHTH MAJICTHOBOTO aHTIAPHUIY, CTHPEHOM, (POpMYIIH:

H
H,C——C——R——00C(CHs);

\/ o

(0]
ne, R — cTpykTypHUl pparMeHT enoKCHUIHOT CMOJIU
[Ipouec nepediry peakuii 3 BukopuctanusaMm [10 npu moaudikyBanHi HapTOBOro 6ITYyMYy, 110
MICTUTh y CBOill CTPYKTYpi (pparMeHTH MaJIeiHOBOIO aHTIIPHAY, CTUPEHOM CXEMAaTHUYHO MOHa
MOIaTH TAKUM YHHOM:

// H2C:C
5 c— C\
§ | 0 + H,.C cH: R——O0OC(CH,); T
2 —(H:\C/ \o/

\

0

0 OH

I ow | 0w w] e
; H__C—C —C—R——C—C T
5 —C [ Jn (H3C)sC——OH
- :

H3C_C_CH3

\ [—

Bupueno BmuB kinbkocti [10, ctupeny, TemnepaTypu Ta TPUBAJIOCTI IPOLIECY HA BUXIJA Ta
OCHOBHI €KCIUTyaTalliliHi BIacTUBOCTI MoAudikoBaHOro OiTymy. BcTaHOBIEHI oNTHMallbHI YMOBU
NpoBeIeHHsT mpouecy 31 piBH. (1) Ta oxapakTepu3oBaHWH OTpuMaHHi NpoaykT. CTpykTypa
MoaudikoBaHoro  Oitymy  migTBepmkeHa — [Y-CEeKTpOEKOMIYHMMH  AOCTILKEHHSIMH,  SKi
MIATBEP/UKYIOTh IPUCYTHICTD y OiTyMi ()parMeHTIB MasieiHOBOTO aHriapuny, I10 ta ctupeny.

[1] M.M. Bbparnuak, Mux.Mux. bparnuak. Ilepokcuani moxigHi enokcugHux cmoi: CuHres,
BIIACTHBOCTI, 3acTocyBaHHs. JIbBiB: B-HO HY «JIpBiBCchKa momitexnika»,— 2003, — 236¢.

[2] Michael Bratychak, Olena Shyshchak, Olena Astakhova, Ostap Ivashkiv. Oligomers with
Functional Groups Based on Epohy Resins. Synthesis, Properties and application. Lviv. Publishing
house of Lviv Polytechnic National University. 2019 —-218 p.
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CHUHTE3 TA JOCJII’)KEHHSA HOBUX IMOJIIYPETAHCEYOBUH, AKI MICTATD SIK
MNOJOBXYBAY MAKPOJIAHLIOT A 3-(2-[2-(3-
AMIHOITPOITIOKCN)ETOKCH]ETOKCHN)ITPOITAH-1-AMIH

[pumymiko C.0O., Koznosa I'.A., I'magups L1, Poxxnosa P.A., I'anarenko H.A.
[HCTUTYT XiMil BUCOKOMOJNEKYIsapHuUX crionyk HAH Ykpainu
Primushko.S@gmail.com
Bimomo, mo nomiyperancedounu (IIYC), cuHTe30BaHi 3 BUKOPUCTAHHSAM SIK MOJIOBXKYBAdiB

MaKpOJIAHILIOTIB JiaMiHiB, TPOSBIIAIOTh CTAOUIBHICTH 10 Oloaerpaaamii Ta BUCOKY Oi0CYMICHICTS,

0 Ja€ MOXKJIMBICTh B TIOJANbIIOMY BHUKOPHUCTOBYBATHM IIi MaTepialii B MeIWIUHIL. Tomy

3aIUIIAETHCA  aKTyalbHOK po3poOka MeromiB cuHTe3y HoBux IIYC Ta pmocmimkeHHS iX

BJIACTUBOCTEH.

3 METOI0 CTBOPEHHS MOJIMEPHHUX MaTepialiB pi3HOI MPOCTOPOBOI OYAOBU Ta KOMIIO3UIIN Ha

iX ocHOBI I IMMOOUTI3aIii OI10JOTIYHO AaKTHBHUX CIIOJYK Ta JIKapChbKUX PEYOBUH OYII0

PO3pO0IIEHO METOJI CUHTE3Y Py IUIBKOTBIPHUX TOJIIYPETAHCEUOBHH HA OCHOBI JUI30111aHATHOTO

dopnonimepy (APIT) 3a pisaoro crhiBBigHowIeHHs 4,4’ -niaminogudpenmnmerany (JAAD), 3-(2-[2-

(3-aMiHOTIPOTIOKCH )€TOKCH |eTOKCH ) TIpoNial-1-amMiH,  SK  MOJOBXYBauiB  MakpoJIaHIfora  3a

cniBBiHomenus 0,7:0,3; 0,5:0,5, 0,3:0,7 (puc. 1).

Cunre3 OOIID npoBoaunu y 2 cTamii:

1. Ha nepmniit cranii npoBoaunu cunte3 J®DII, BinOuparoun npobu A BU3HAYEHHS BMICTY
BUIBHMX 130L1IaHATHUX TPYN y peakuifHIA CyMIlll 10 3HAYEHHs, OJIM3bKOTO JI0 TEOPETUYHO
po3paxoBaHoro (6,23 %), 13o11ilaHaTHE YUCJIO BU3HAYATN TUTPUMETPHIHUM METOJIOM.

2. TlogoB)KeHHST MaKpOJIAaHIIOra TPOBOIMIN TusixoM B3aemonii 20 %-ro JI®II B JIMAA 3a
MOJIBHOTO CHIBBITHOIIICHHS KOMIIOHCHTIB J@I1T 3-(2-[2-(3-
aMIHOTMPOTIOKCH )eTOKCH |eToKcu)ipontan-1-amin g0  JAJI® 3a  pi3HOro  MOJIBHOTO

CHIBIHOIIIEHHS.
. /\H/o\r}m
2 o Sweo MO
=]
OCN/”‘\N*O/\%C‘%OY“\R/”CO
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.|
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Puc.1. Cxema cuntesy [1YC
CuHTe30BaH1 MOJIMEPHU SIBJIAIOTH COO00 €acTUYHi, MPOo30pi IUIBKU, TOBUIMHOIO 0,3 MM, 3
MIIHICTIO Tpu po3puBi B Mexax (0,75 - 1,20) MIla, BimHOCcHMM mogoBkeHHsM (150 — 1010) %.
IIpoBeneHO AOCHULKEHHS CTPYKTYpM Ta BIACTUBOCTEH CHHTE30BaHMX HojdiMepiB meroaom [Y-
cnekrpometpii, JJICK ta TTA.
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SYNTHESIS AND SWELLING BEHAVIOUR OF DUAL NETWORK COMPOSITES
BASED ON ACRYLIC ACID AND 2-AMINOETHYL-3-
AMINOPROPYLTRIMETOXYSILANE
Slisenko O.V., Bei .M., Budzinska V.L.

Institute of Macromolecular Chemistry of the NASU
48 Kharkivs’ke sh., Kyiv 02160, Ukraine
olgaslisenko@ukr.net

A novel hydrogel composites with dual network (DN) structure based on sodium salt of
polyacrylic acid (PAANa) and poly-N-(2-aminoethyl)-3-aminopropyltrimethoxysilane (PAPTMS)
were prepared by one-pot simultaneous cross-linking processing, which includes a combination of
free radical polymerization of AANa in a presence of N,N’-methylene-bis(acrylamide) cross-linker
and hydrolysis of silica precursors and catalytically-induced condensation of the resulting hydroxyl
groups of APTMS (from 5 to 20 wt.%) to form a network structure. The cross-linking of PAANa
was verified by the absence of C=C double bond as well as DN structure formation was performed
by FTIR. The swelling capacity of the hydrogel was evaluated in distilled water, it was found that
the incorporation of 10 wt.% PAPTMS enhanced the water absorbency by 316% (from 16.81 to
70.22 g/g). The swelling behavior of the hydrogel composites is non-Fickian, and the swelling
process fits the Schott’s model [1] at low concentration of PAPTMS.

Table 1. Swelling kinetics and diffusion parameters of individual PAA, PAANa and
PAANa/PAPTMS composites

Sample Kinetics parameters Diffusion parameters
Wel) WOOZ) ks3) kis4) RZ n5) RZ
PAA 16.81 | 22.72 | 2.25.10° | 0.012 0.961 0.65 0.997
PAANa | 44.00 | 54.95 | 1.46.10° | 0.044 0.982 0.59 0.987
PAANa90 | 70.22 | 156.25 | 1.15.10° | 0.028 0.965 0.86 0.995

1) Equilibrium swelling (Qwater/Qabsorbent); 2) Equilibrium theoretical swelling (gwater/Qabsorbent); 3)

constant rate for swelling (Qwater/(Qabsorbent-min)); 4) initial swelling constant (gwater/(gabsorbent-min); )
diffusion parameter describes the type of diffusion mechanism (gwater/Qabsorbent)-

The PAANa/PAPTMS = 80/20 sorption curve differs from ones of other samples and is
sigmoid. Kinetics parameters of the curve were interpreted as a result of a combination of two
simultaneous processes: the first one that follows first-order kinetics with a very small rate constant
and the second one the overall autocatalytic process with its two rate constants. The disruption of
hydrogen bonds starts after penetration of water molecules inside the sample and the decreasing of
hydrophobicity of the medium occurs due to ionization of carboxylic groups. In fact, this means that
the penetration of new water molecules will be easier because the medium becomes more and more
hydrophilic. This explanation justifies the autocatalytic mechanism of the swelling process. Despite
the fact that the autocatalytic mechanism is in a good agreement with the experimental data, there is
some discrepancy on the initial stage of swelling. A first order equation was used to describe this
stage. The combination of two mechanisms at 80/20 ratio (contribution of autocatalytic process is
80%) gives the best fitting.

1. Schott, H. 1992. Swelling kinetics of polymers. J. Pharm. Sci. 81:467-470.
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CHUHTE3 PIJIKUX ®YHKIIIOHAJII3OBAHUX KAYUYYKIB 3 BUKOPUCTAHHSIM
A3OIHIIIATOPIB B IPUCYTHOCTI AHETAJBAEI'TTY
Byceko H.A., I'pumienxo B.K., Kouetosa f1.B., I'ynzenko H.B., bapannosa A.B., Ocramtox C.M.
[HCcTUTYT XiMiT BUCOKOMOJIEKYIsipHUX criosiyk HAH Ykpainu
VYxpaina, 02160, Kuis-160. Xapkicbke moce,48.
e-mail: natbusko@gmail.com

3 MiEHOBWX BYIJICBOJHIB HAMOLIBINI 3HAYCHHS MAIOTh OyTaIi€H Ta 130MPeH IS OTPUMAHHS
KapOOJIaHIIOTOBUX KaydykiB. CaMUM MOIIMPEHUM € crocid oTpuManHs OyramieHy 3 HapTOBOT
CHPOBHHH. AJBTEPHATUBHUN METOJ OJIEpXKaHHS OyTallieHy 3 ETHJIOBOTO CIHUPTY CTa€ OuUIbII
aKTyaJIbHUM, OCKUTBKU JIO3BOJISIE BUKOPUCTOBYBATH «3€JICH» TEXHOJIOTIi 1 OTpuMyBaTu OyTadieH i3
BIJTHOBIIIOBAIBHUX JDKEpeNl. AJie TpH BUKOPUCTAHHI I[HOTO METOJYy YTBOPIOETHCS JOMIIIKa
aneranpaeriny (AA) sika MOke He TUIbKHM BIUIMHYTH Ha BJIACTUBOCTI CHHTETUYHHMX Kay4yyKiB, ajie 1
HE J103BOJIsIE BUKOPUCTOBYBATH TaKMM PO3MOBCIOJKEHHUM HIIATOpP paJuKalbHOI MOJiMepu3alii K
MEPOKCHUJT BOJIHIO OCKUTBKM BiH B3aemojie 3 AA. ToMy HOCHIKEHS BIUIMBY alleTalbJeriny Ha
CHHTE3 Ta BIJIACTUBOCTI [JIEHOBUX PIIKMX KaydyKiB TEpPMOIHIIIHOBAHOIO paJUKaIbHOIO
MOJIIMEPU3ALIEI0 B IPUCYTHOCTI a301HINIATOPIB € BAKJIMBOIO Ta aKTYaJIbHOIO 33/1a4€l0.

JUia  gochipkeHHS PIAKUX KAaydyKiB B TPUCYTHOCTI JOMIIIKM alleTajbAeriay, SIKUN
YTBOPIOEThCS MpPU CHHTE31 0100yTajieHy, HaMu OyJI0 BUKOPHUCTAHO MOHOMEp 130IpeHa, KUK €
aHajorom OyrajieHa, Ta a3zoiHimiaTopu a3o-i300ytupoHitpun (AIbH) ta Oidynkuiiamii a3o-06ic-
1300ytuporinpasun (AlIl). Cunre3 3ompeHoBux pinkux kayuyykiB (IPK) mpoBoaunu mnpu
CHIBBIJHOILLIEHHAX MOHOMep/iHiniaTop=44/1 Monb/mMonb, MoHOMep/po3unHHUK=50/50 Bec. % 3
nonaBaHHsaM 20 % AA ta 6e3 Hporo. Pozunnnukom 0yB 13onponunoBuit cnupt (II1C). OnepxyBanu
IPK TepmoinimiiioBaHoro mosiiMmepu3airictro 3a remmepatypu 95 °C npotsarom 10 roaus.

Meronamu [Y-cnexkrpockomii, JICK ta TT'A BcTaHOBJIEHO, 10 AOMITka AA HE BIUIMBAE Ha
MPOIIEC CHHTE3y Ta BJIACTHUBOCTI PIAKUX HEDYHKIIMHMX KaydyKiB OJCp)KaHUX B IMPUCYTHOCTI
a301IHIIIaTOPY a30-1300yTUPOHITPHUITY.

[Ipu cunTe31 GhyHKIIIOHATI30BaHUX 130MPeHOBUX piakux KayuykiB (IOPK) 3 Bukopucranasm
01hyHKIIHHOTO Timpa3uaHoTo aszoiHiniatropy AllT yrBopHBCS pinkuii KaydyK 3 alMITiApa3OHHUMU
rpynamMu B pe3yibTaTi B3aemoil rigpazuaHux rpyn AllT 3 amerampaerimom, mo MiATBEPIKEHO
MetoqioM IY-cnekrpockonii. B [Y-criekTpi 3amicth cMyr BajeHTHUX koiumBanb -NH- 1 -NH»
3B’S13KiB TifpasumHuX Tpyn 3 Makcumymamu 3301 cm™? ta mpu 3211 cm? cmocrepiraethes omHa
cMyra 3 MakcuMyMmoM 3238 cM™, Mo BiAmoOBinac BaJeHTHAM KOJMBAHHAM TiPa3OHHUX TPYIL.
Metogamu TT'A ta JICK mpoBeaeHo ¢izuko-xiMivuai gociuimpkeHHs oaepxkanux [OPK. BuBuenus
penakcaniiaux nepexonis y IOPK metomom JICK mokasano, mo 3pazku I[OPK xapakTepusyroTbces
OJIHUM peJlakCallifHUM IepexoJ0M 3 MAaKCUMyMOM B 00JacTi TemmepaTryp CKIyBaHHs
oJiroizonpenoBoi ¢da3u. i kayayku € amopHUME K 1 HeQYHKIIHHI PIIKK KaydyKH OJIep:KaHi U
MOTNEPEIHIX AOCTIDKEHHAX. AJle TeMIrepaTypHu CKIyBaHHS (DYHKI[IOHATiI30BaHMX KaydyKiB TPIIIKH
BuIlll HiDK y HedyHKIIHHUX [PK, OCKUIbKM yTBOPIOETHCS OUIBII pO3pUXIICHA CTPYKTYpa 32 PaxyHOK
HasBHOCTI J0JATKOBUX 00’€MHHMX peakuiiHo3qaTHUX rpyn. Ane npu npomy [OPK 3amumarorses
JOCUTh MOpPO30CTiMKUMU. Jlocmimkens TepMocTabiibHOCTI cuHTe30BaHuX I[DPK meromom
tepMmorpasimerpiunoro ananizy (TT'A) nokazano, 1110 BOHU € TEPMOCTIHKUMU KaHYYKaMU OCKUIbKU
OCHOBHA BTpaTa Baru MOYMHAETbCS pU Temrepatypi Outbie 230 °C.

Bukopucranus OipyHKUIHHOIO Tigpa3uJHOrO a30iHIIaTOPYy JA03BOJIMIO BUKOPUCTATH
JIOMIIIKY AA JuIs 3MIHM XIMIYHOI NMPUPOJIM KIHIEBOI I'PyMU PIIKOTO Kaydyka 1 OJIep>KaTh HOBI
GyHKUIHHI TPyNU, SIKI 3[JaTHI 70 MOJANBIIOrO XIMIYHOTO IMEPETBOPEHHsSI B TMOPIBHSHO M SKUX
yMOBaXx.
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JOCILIKEHHSA IHTEPKAJIALIL MOHTMOPWJIOHITY HOJIBIHLIIIPOJIIIOHOM
TA OAEPKAHHSA TEPMOIIVIACTUYHUX HAHOKOMIIO3UTIB
Kpacincekuii B.B., IBanyx O.0O.

Hamionansnuii yaiBepcuret «JIbBiBCbKa mosiTexHikay, JIbBiB, Ykpaina
vkrasinsky82@gmail.com

Huni B ramy3i po3poOieHHs mapyBaTuX CHIIIKaTHUX MOJIMEPHUX HAHOKOMITO3UTIB OCHOBHA
yBara 30cepe/pkeHa Ha JIOCATHEHHI BHCOKOTO PIiBHSI po3miapyBaHHS (ekcdodialii) HAaHOYaCTHHOK Y
MOJIIMEPHIA MaTpHIIi, 10 BU3HAYAE BHCOKI SKCITyaTalliiHI XapaKTePUCTHUKUA KOMIIO3HUTY. Tomy
BUOIp eEeKTUBHUX OpPraHiYHUX MOAHM(]IKATOPIB MIAPYBATOTO CHIIIKATY € aKTYaIbHOIO MPOOIEeMOIo,
OCKUTbKH MOTU(IKaTOp 3a0e31euye BUCOKY are3ir0 HAlIOBHIOBAYA 3 IMOJIIMEPHOIO MATPUIICO. 3 Iiel
TOYKH 30pY BEJIMKHI IHTEpEC MPEACTaBIIsi€ BUBUCHHS BIUIMBY OPraHIYHOI TJIMHU HA CTPYKTYpPY Ta
BJIACTUBOCTI OTPHUMAaHMWX HAHOKOMIO3WTIB. BW3Ha4yeHHs 3a3HaYeHHWX 3aKOHOMIPHOCTEH IacThb
MOJXKJIUBICTh KOHTPOJIIOBAaTH CTPYKTYpPY Ta INPOTHO3YBATH BJIACTHBOCTI KOMIIO3HUTIB Ha OCHOBI
OpPraHIYHOT IJTUHHU.

OnHuM 13 TAXOAIB 7Sl MIBUIIEHHS TEPMOJMHAMIYHOI CYyMICHOCT1 HEMOJISIPHOTO TOJIIMEPY
3 mIapyBaTUMHU CHJTIKaTaMH € BBEJCHHS MOJIMEPHOTO MOJIIPHOTO MOAM(iIKaTOpa.

HinssmMu poboTH €:

* po3po0IIeHHs METOly MO€AHaHHA MOHTMOPIIIOHITY (MMT) 3 BOAOPO3UYMHHUM HOJIIMEPOM
— noniBiHummipoainonoMm (I1BII) — 3 mMeTor0 BUKOpPUCTaHHS OTpUMAHOi CyMmimi Juid MOIUQiKarii
MOJISIPHUX Ta HETIOJISIPHUX MOTIMEPIB;

* JIOCHIIDKCHHS CTPYKTYpH Ta TEIUIOQIBUYHUX  BIACTUBOCTEH  MOHTMOPHJIOHIT-
noniBiHunIpoaigoHoBoi cymimi (MIIC), a Takox edexktuBHOCTI iHTepKasALii MMT;

* BH3HAUEHHS BIUIMBY MOAM(PIKOBAHOTO MOHTMOPHWIIOHITY Ha (I3UKO-MEXaHIuHl,
Terto(i3MyHI Ta 130JIA11HHI BIaCTUBOCTI moJiikanpoaminay [1A-6.

Y mii  pobOTI omMCaHO HOBWH CcHoci0  IHTEpKajsAlii [mapyBaTOTO  CHIIIKATy
(MOHTMOPHJIOHITY) TOJIBIHUIMIPOIIZOHOM Y BOJHOMY PO3UYHHI 3a JOTIOMOTOK0 YIBTPa3BYKOBOTO
obpobmenns [1, 2]. HocmimkeHO CTPYKTypy Ta Temao(i3udHi BIIACTUBOCTI PO3pPOOJICHOTO
HaHoOMOAM(IKaTOpa Ta BCTAHOBJICHO paIliOHAIBHE CITIBBITHOIICHHS KOMIOHEHTIB [2]. BuznaueHo
BIUIMB IHTEPKAJIHOBAHOTO MOHTMOPHWIOHITY Ha (DI3MKO-MeXaHiuHl, TerIo(i3udHi Ta 130JIAIiHH1
BJIACTUBOCTI moJikampoaminy ITA-6 [2, 3].

TakuMm 9MHOM, €KCIIEpUMEHTAJIbHI Pe3yIbTaTH MiATBEPIUIN €(PEKTUBHICTH PO3POOICHOTO
HaHoMoAu(IKaTopa MiJ Yac OTpUMaHHS HAHOKOMITIO3UTIB Ha 0CHOBI nosiaminy-6 1 MIIC B po3miagi
Ta J03BOJIJIM BHU3HAUWTH paIllOHAIBHUN CKJIaa HaHOMOJM(IKaTopa — CHIBBIIHOIICHHS
komnoHeHTiB ckianae [IBII:MMT=5:1. Breaenns B mojiamig y Maiaux KUIBKOCTSAX pO3poOJIeHOT
MIIC 3Ha4yHO mMOKpallye HWOro MeXaHiuHi, TeIuio(i3udyHl Ta 130JIAMIiMHI BIACTUBOCTI, XOYa
OJIHOYACHO 3HIKYE Horo enactuuHicte. Tomy po3poOGiieHi KoMo3uTH Ha ocHoBi ITA-6 3 MIIC
MOXYTh OyTH pEKOMEHJIOBaHi i1 BUPOOHUIITBA KOHCTPYKIIHMX BUPOOIB MiABUIIECHOI TBEPIOCTI
Ta MI{HOCTI.

1. Krasinskyi V., Suberlyak O., Zemke V., Klym Y., Gaidos I. Chemistry & Chemical
Technology, 2019, 13 (1), 59-63.

2. Krasinskyi V., Suberlyak O., Dulebova L. and Antoniuk V. Key Engineering Materials,
2017, 756, 3-10.

3. Krasinskyi V., Kochubei V., Klym Yu., Suberlyak O. Eastern-European Journal of
Enterprise Technologies, 2017, 4 12 (88), 44-50.
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BJIOKKOITIOJIIMEPH HA OCHOBI PEAKIIIMHO3JATHHUX OJIIT'OJIEHIB,
ENNOKCHUJIHUX OJITOMEPIB TA MOJU®IKOBAHUX OJIIHN
Anrtonina bapannosa, Bonogumup ['pumenko, I[lerpo [lasuckuba, Haranis byceko,
Haramnis I'yn3enko, 30sa @anpuenko, Ceitnana OcTamiok
e-mail: avbarants@gmail.com

Enokcuani cMoiM, KOMIIO3UTH Ha OCHOBI SIKMX € IIMPOKO BXXMBAHUMH TEPMOCITYATHMU
moJiiMepamMu, 3HAWIUIM  BUKOPUCTaHHA B  OaraThbOX ramy3sx (aBia-, MammMHO- 1
npuiaanoOyIyBaHHs, €JIEKTPOHIKA, BHPOOHHITBO JakopapOOBHX MaTepialiB, OYIiBHHIITBO,
Tomo) Marepiany Ha OCHOBI €MOKCHIHHX CMOJI € MITHHUMH, XOPCTKHUMH, XIMIYHO 1 TEpMIYHO
CTIAKMMH, B TOW >K€ 4Yac, BOHU BIIPI3HAIOTHCA KPHUXKICTIO. TOMY TMEpCIeKTUBHUMH €
JNOCTDKEHHST METOIIB MOJHMQIKaIii emoKCHTIHUX CMOJ JUIS MiABUIICHHS €JTaCTUIHOCTI,
IUIACTUYHOCTI, yhaapHoi MinHocTi. OcoOnuBHIl i1HTEpec B LbOMY AacHeKTI BHUKIMKAIOTh
€J1acTOMEpPH, Y TOMY YMCIl PIIKI BYIJIEBOJHEBI KaydyKd 3 pPEaKIIMHO3JIaTHUMHU TpyHamu
HACTYITHOT CTPYKTYPHOI Oy10BU:
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HasiBHICTE y CTpPYKTYpi OJIIrozieHy r1)1pa31/1)1H1/Ix rpyn pO6I/ITB MO)KJ'II/IBI/IM Horo
BHKOPHUCTAHHSI K TBEPHUKA CIIOKCHIHUX OJIrOMEPiB Pi3HOI XIMIYHOI MPUPOJIU, TOJII K OJIIIOJTIEHH
3 eMOKCUIHUMHU TpylmaMu y CyMillli 3 EeHOKCHUAHUMH ojiromepamMu (OpMyroTb KOMIO3UTH 3
TBEpIHUKAMU 1HIIOI OymoBu. BcraHoBieHO, MO 3aMiHa (YHKIIIOHAIBHUX TPYN B OJIrOJIEHAX
MoAI0HOT CTPYKTYpU Ta MOJIEKYJISIpHOT Macu Ha OUIbII MOJIAPHI, K1 CKIaaaioTh Bix 5% mo 20%
MOJIEKYJISIPHOT Macu OJIroji€Hy, Ja€ 3MOTy B IIHPOKHUX MEKax pEeryjaioBaTd BJIACTUBOCTI
MOJIMEpHUX MaTepiaiB Ha ixHIA oOcHOBI. Bimomo, mo MexaHi3M YTBOPEHHS EMOKCHIHUX
KOMIO3HII y CyMimIi 3 PIIKHMH KaydyKaMH 3aKIIOYaeThbCA Yy PO3MOJUTI JIHIMHUX MOJIEKYI
OCTaHHBOTO B E€MOKCHUIHOMY OJIITOMEDI, a B MPOIIECI 3aTBEPAIHHS BiOyBaeThcs (a30BU PO3MOALT,
YTBOPIOETHCS 00'€eMHA CITKA €MOKCHIHOT MaTpPHIll, 3aI0BHEHA THYYKHUMH MOJIEKyJIaMU Kay4dyKy, 10
3abe3mnevye B Ipoleci 3aTBEPAIHHS 3HIKCHHS BHYTPIIIHIX HANPYKEHb, MIABUIIICHHS €TaCTUYHOCTI,
yaapHOi B'SI3KOCTI, 1 TPINIMHOCTIMKOCTI. BracTWBOCTI KaydyK-€MOKCHIHUX KOMIIO3HUTIB
BHU3HAYAIOTHCS B3a€MO/IIEI0 MK €MOKCHIHOIO MAaTPHUIICHO 1 (QYHKI[IOHAILHUMU IPYIIaMH €TaCTUYHOT
CKJIQZIOBOT 3a PaxXyHOK YTBOPEHHS XIMIYHHX 3B'SI3KiB MDK rpynamu. MeToro maHoi pobotu Oyio
BUBUYCHHS 3aKOHOMIPHOCTEH YTBOPEHHS OJIOKKOMOJIIMEPIB 3 MOKpPALICHHUMH BJIACTUBOCTSIMHU Ha
OCHOBI EMOKCHJHHUX OJIITOMEPIB Ta PEAKIIHHO3IaTHUX OJIrOJi€HIB 1 (YyKIIOHATI30BAaHUX
MPUPOTHUX CIOJYK, B 3aJIKHOCTI Bil XIMIYHOT OyJIOBH OCTaHHIX.

Ha ocHOBI rifpasuaiB POCIMHHUX OJIiIH Ta HU3BKOMOJICKYJISIPHUX JUETIOKCHIIB OTPUMAaHI1
MPUCKOPIOBavi-MOU(DIKATOPH BYJIKAHI3AIlli TYMOBHX CYMIIlIe, BUKOPUCTAHHS SKUX J1a€ 3MOTY
3HM3UTH TeMIiepaTypy ByikaHizamii Ha 10°C, oJHOYAacCHO MIABUINTH MIIHICTh, JUHAMIUHI
MMOKa3HUKH, OMIpP PO3POCTAHHIO TPILIMH T'YyMOBUX KOMMO3UTIB. Ha OCHOB1 €MOKCHAHUX KaydyKiB Ta
riIpa3uiB POCIUHHUX OJIA YW OJIrOAI€HIB OTpUMaHi OJOKKOMOJIMEpH, SIKI XapaKTepU3YIOThCS
MJBUIICHOI, TOPIBHAHO 3 EMOKCUIHUMH TMojiMepamu enactuuHicTio: Bim 70% mo 200%.
Hocnimkennss tepmiunux xapakrepuctuk merogamu JICK, TI'A ta JITA mnokasaiu BHCOKY
CTIMKICTh OJIOKKOMOJIMEpIB 10 il MmigBUIIeHUX Temieparyp. Tak, 3a nanumu TI'A Temmeparypa
MoYaTKy po3kiany oJiiroMepis ckiagae 350 °C, remnepaTtypa ocHoBHOro poskiany 400°C (BTpata
50% macu), noBHUH po3KiIaj 3pa3ka BinOyBaeTbes 3a Temneparypu 490 °C. bnoxkkomnonimepu
Ha OCHOBI OJIFOJI€HENOKCUAIB Ta EMOKCHIHUX OJIIFOMEPIB XapaKTePU3YIOThCS BHUCOKHUMH
MexaHIyHUMHU BiacTuBocTsMHU 7 - 10 MIla, npu mogorxkenui 150 - 200%. Iloximepu Ha OCHOBI
EMOKCUIHUX KayqymB Ta OJIrOJMIEHAUTIAPA3HUIIB € TMOBHICTIO CyMICHI/IMI/I npu 6y,Z[L SKHX
TeMIeparypax 1 CHIBBiIHONICHHSIX. biokkomomiMepu Ha iXHIM OCHOBI € BOJOTOCTIHKHUMHU,
MOPO3OCTIMKMMH Ta €JacCTUYHUMHU. EIacCTHYHICTH TONIMEpHUX 3pa3KiB 30epiraeTbcs 0
temneparypu —70°C.
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I'IPOKCHUIIOJIYPETAHU HA OCHOBI HUKJIOKAPBOHATIB JUTJIIIIUAWXJIOBUX
ETEPIB CITUPTIB OTPUMAHHUX BE3I30OLHIAHATHUM METO/10OM
I'ynzenko H.B., bycsko H.A., ®anbuenxo 3.B., Camoitmokesuu B.O., bapaniosa A.B.,
I'pumenxo B.K.

InctutyT Ximii BUcokoMonekysipaux cionyk HAH Ykpainu, Kuis, Ykpaina
e-mail: n.hudzenko@gmail.com

[onmiyperanu HaiOLIBII MOMIMPEHI MOJIMEPHI Marepiand Ui BHPOOHUITBA TMOKPHTTIB,
¢bap0, kneiB, KOMIOHEHTIB Il OTPHUMAHHS MMaKyBAIBHUX MaTepialliB 1 KOHCTPYKIIHHUX BUPOOIB B
pi3HUX 00JaCTAX MPOMUCIOBOCTI 3aBASKH CBOIM YHIKJIBHUM (I3UKO-XIMIYHHM Ta MEXaHIYHHM
BJIACTUBOCTAM. TpamuiiiiHa (i301liaHaTHA) TEXHOJIOTiSI OTPUMAaHHS MOJIypeTaHOBHX CHCTEM Ma€
CYTT€B1 HEJIOJIKHA: TOKCHYHICTh i3011iaHaTIB, CKJIAJHICTh iX OTpUMaHHS, 30epiraHHs Ta MepepoOKH,
BIPOTIAHICTh MPOTIKAHHS MOOIYHUX peakKi(iii MpU HAsSBHOCTI HE3HAYHOI KUIBKOCT1 BOJIOTH, CEPHO3HI
npoOieMu MNpH poO3KJIaJaHHI MaTepialiB B HAaBKOJMIIHBOMY CEpeloOBHIIL. ToMy OTpUMaHHS
nosiyperaniB 6e3i3onianaTHUM MeToqoM (BIITY) € akryanbHuM 3aBHaHHSM s MOJTIMEPHOI XiMii
ta TexHoJsorii. Cunrte3 HoBux BIIIY moxe Oyru OcArHyTO 3a JOMOMOrOI0 M'SITUMUIEHHHUX Oic
(uuKTiyHUX KapOOHATiB), a came 3 OIiC-emOKCHIIB (IUTIIMUAWIOBUX eTepiB 1,4-OyTraH[ioiiB)
peakiriero kapOoHizallii, musxom xiMiuHoi ¢ikcariii CO2 3 qoaBaHHSAM Kartaiizatopa. Y TBOPEHHS
TIPOKCUYpETaHIB BiIOYBA€THCS 3a PAXyHOK PO3KPUTTS LIUKJIOKapOOHATHOTO KUTbLSA MPU B3AEMO/IIT
3 IEPBUHHOI aMIHOTPYIIOIO.

JUia cuHTe3y TIAPOKCUYpPETaHIB IUTIIIUAMIOBUX eTepiB 0e31301[1aHaTHUM METOJ0M
Crovatky Oyjo ojepXaHO iX IMKJIOKapOOHATH Ha OCHOBI JUTIIIUIUAIOBOTO  €CTEpPy
muetunenriikons (JIET-1) ta 1,4- qurninuauioBoro ectepy Oyranmiony (Emoain-750) B aBTOKIaBi
BHCOKOTO THCKY IUIAX0M TporryckanHs CO; uepes peakiliiHy CyMilll y TPUCYTHOCTI KaTaaizaTtopy
TeTpabyTuiaamMoHiiOpominy. [lponec yrBopeHHs IMKIOKapOOHATIB Ta iX OymoBY Oyino BHUBUYEHO
MetoqoM [Y-cnekrpockomii. [igpokcuyperanu murminunuinoBux etepiB ['YIEI-1 ta T'YEII
OTPUMYBAJIH TIPH CTEXIOMETPUYHOMY cHiBBimHOIEeHHI nukinokapoonatHux (IIKIAEI-1, IKEII) Ta
NMepBUHHUX aMiHOTpyn 3odoponmiaminy (IDJIA) B maci mpu 1HTEHCHBHOMY NEpEeMIITyBaHHI.
Peakmiiiny cymim HarpiBasm mo 60 °C. 3a mepebirom peaxilii cocTepiraiv, aHAT3YIOUYd 3MIHU
inTencuBHOCTI cMyru noraunanHsa VC = O rmKIokap6oHaTHOI rpymu pu 1798 cm™ B IU-criexTpi.
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TepMiyHi BIACTMBOCTI OTPUMAHUX MOJIYPETaHOBUX KOMIIO3UILIM JOCTIIKYBaTd METOAaMU
JCK ta TT'A. 3a ganumu JICK ognepxani I'Y € amopduumu oxnodasHuMu Martepianamu. 3a
nanumu TI'A onepxani I'Y/IET-1 ta I'VEII xapakrepu3yroTbCcsi ABOMa CTajiiMH BTpAaTH Barw.
Temneparypa nouyatky ocHoBHOiI BTpatu Baru ans ['YJIEI'-1 cknamae 308 °C ta gna I'VEIT 287
°C, ToOTO BOHH € TEPMOCTIMKHMH.
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OJEP)KAHHSA MIKPOT'ETEPOI'EHHUX AKPUJIATHUX ®@OTOINOJIMEPHUX
KOMIIO3UIIIN 3 HOKPAIIIEHUMHU EKCILTYATAIIIHHUMUA BJIACTUBOCTSMHA
Toactos O.JL., |MaT10LHOB B.d).\

IHctutyT Ximii BUcokomonekymsapHux cionyk HAH Ykpainu, Kuis, Ykpaina
a.tolstov@ukr.net

CTBOpEHHSI HOBUX MIKPOTETEPOTEHHHUX MOJIMEPHUX MaTepialliB, 0 B IUPOKOMY IHTEpBai
TEMITEPATyp CKJIAJAIOTHCS 3 €IACTHYHOT Ta CKJIONOMIOHOT (pa3 i MaloTh peryianr0BaHy CTPYKTYPY €
MEPCIEKTUBHUM HAINPsIMOM PO3BHUTKY (OTOXiMii pimkux ¢oronoiiMepHux kommnosumid. Ha
NPUKIAAL 3acToCyBaHHS oniroyperanakpmiaTie (OYA) B CHHTE31 Takux MaTepiasliB 3a OCTaHHI
POKH criocTepiraeTbest 3HaUHUN mporpec, ane OYA MaroTh CyTTEBI HEJOJIKA — BHCOKY B’SI3KICTb,
HU3BbKY CBITJIOCTAOUTBHICTh, OOMEXKEHI MOMKJIHMBOCTI IMiIO0Opy BUXiIHOI cupoBuHHU. CHTYaIliIO
MO>KHA MOKPAIIUTH BUKOPUCTAHHSIM MEBHOI KUTBKOCTI PEAKIIIHUX PO3PIIHKYBAUIB I 30epexKeHHS
MOTPIOHOTO pPIBHSA BOJHEBHX Ta JUIOJIb-TUINOJIBHUX 3B’A3KIB a00 MEpexoJ0M Ha MOHOMEPHI
koMmo3uuii. Ha ganomy erami Oyinu cTBOpEHI Hpo3opi (OTOMONMIMEpHI Marepialid 3 MIMPOKUM
TeMIIEPaTypPHUM Jlarla30HOM eKCIuTyaTallli Ha OCHOB1 okTuiakpuiatry (OA), METHIMETaKpuiIaTy
(MMA), (met)akpunoBoi kuciotu (AK, MAK) ta auMerakpuiaaTHOTO CTPYKTYpYKOUOro areHry
(TETAMA). ®130k0-MexaH14H1 Ta B I3KONPYXKH1 BIACTUBOCTI MiICYyMOBaHO B Tabi. 1.

Tabmuis 1. @i3uKo-MexaH14H1 Ta B’ I3KONPYXKH1 XapaKTEPUCTUKU (POTOMOTIMEPHUX KOMITO3HUITII
3pasok | Ckmag Gp, E100, E’, I'Tla €p, T,
MIla | MIla | -80°C | 25°C % %
@I1-12 | OA/MMA/(AK,MAK)/TEI'IMA | 10,8 5,6 3,28 0,20 | 296 | >97
@I1-14 | OA/MMA/(MAK,AK)/TEI'’IMA | 20,6 | 19,6 2,76 0,63 | 115 | >97

OVA | OVA nanis-BIIC 135 | 56 | 447 | 0,10 | 274 | >97
®I-1 | OVA, (ver)akpuatu (PD) 80 | 40 | 474 | 012 | 230 | >97
®I1-2 | OVA, (ver)axpumnatu (KHP) 100 | 31 | 529 | 0,20 | 233 | >97

Pesynmbrati  OCHIDKEHHS  MOJICKYISIPHOT MOOUIBHOCTI  TOSICHIOIOTH  (DakT  3MIHH
penakcariiHoi MoBEIIHKA BHACIIIOK YTBOPEHHS MiKpoda3 KOmoaiMepiB, KOXkKHA 3 SKUX 30arayeHa
IIEBHUM MOHOMEPOM a00 Mae 0OOMEKEHY PYXJIHMBICTh JIAHIIOTIB BHACIIZIOK Mepea0dadeHoi 0y10B0k0
T'YCTHHU BY3JiB 3mmBaHHA. [Ipu mpoMy HeBenmka nomimka AK Beie 10 3HAYHOTO 3MEHIICHHS
TEMIIEPAaTYpPHOTO Jialla30Hy pejlakcaiii BHACTIIOK YacTKOBOTO CYMIIICHHS Ta 30UTbIICHHS
PYXJIMBOCTI cerMeHTiB Mikpoda3, 30araueanx MMA Tta/abo MAK mnpu BKIIOYEHHI B CTPYKTYPY
KOToJjiMepiB HeBenuKUX 3a po3mipom wmojiekyn AK. CnutbHe BukopuctanHs AK ta MAK B
CHIBPO3MIPHUX  KUIBKOCTSX  3a0e3rnedye  yTBOPEHHs  MIKPOT€TEPOTCHHHUX  CHCTEM,  ajie
HaWBIUTUBOBIIIUM ()aKTOPOM CTPYKTYPYBaHHS 3anuIiaeThes criBBigHomenHs OA/MMA. 3okpema
st 3pa3ka OI1-14 xapakTepHUM € YyTBOPEHHS MIKpPOTE€TEpOTreHHOCTI 3a paxyHOK (opMmyBaHHs (hazu
noni(OA), mo wmictute 3MminHo4i MoHomMepu AK, MAK ta MMA, T1a dasu noni(MMA),
enactudikoBanoi OA. Ilpu 36inbmieHHi BMmicTy OA 10 65 % 3a paxyHok MMA (®II-12)
BimokpemsieHHs: MMA B okpemy Mikpodasy He BigOyBaeTbces. [lopiBHsUIbHMIA aHATI3 CBIAYUTH, IO
32 OCHOBHUMH CKCILUTyaTalliiHUMH XapaKTEPUCTHKAMH B IIUPOKOMY TEMIIEpaTypHOMY IHTEpBaii
OJlepXKaHl aKpWIaTHI KOMIIO3UIl HE TMOCTYHNalThCs KOMEPLIHHUM 3pa3kaM (OTOMoIIMEpIB
0araToIIbOBOTO MPU3HAYCHHS.

3arajoM ciiJl 3a3HaYUTH, 0 3aMiHOI OYA Ha cyMill akpuUIaTHUX MOHOMEpIB LIUIKOM
MOJKJIMBE CTBOpPEHHS (DOTOMOIIMEPHUX MaTepiayliB 13 3aJOBUIBHUMH  (PI3MKO-MEXaHIYHUMHU
XapaKTepUCTUKaMH Ta PETyIb0BaHOIO MiKpo]a30Bo Oya0BoI0. SK pe3ynabTaT, oAepkaHi MoxiMepu
€ BHUCOKOTIPO30pUMH, MAIOTh MOKpallleHi AeMIdepHi Ta eHeproAUCUIIaIliiiHi XapaKTepUCTUKH, 110
MOXe OyTM BUKOPHCTAHO JJIi CTBOPEHHSI CBITJIONMPO30PHUX CKISHUX EJIIEMEHTIB PI3HOTO
MPU3HAYCHHS.
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BOJOPO3YUHHI BJIOKOBAHI MOHO- I III3OIIAHATH JIJISI MOJUDIKAIIIL
BIONIOJIICAXAPU/IIB
I'aronkina 3.0.%, Kosak H.B.%, Kopsria B.0.2, Tperiniuenko B.A.2
YncruryT Ximii Bucokomonexynspuux cnoinyk HAH Vkpainu, Kuis, Ykpaina
’Harionansuuii yaisepcurer Kuepo-MorunsHchka akanemis, Kuis, Ykpaina
tretinichenko@ukma.edu.ua

BionomiMepn € UiKaBUMH BiJHOBIIOBAaHUMH, OIOCYMICHUMH peareHTaMu Ui CHHTE3Y
HOBHX MaTepialliB 3 OaKaHMMHU BIACTUBOCTAMHU. MoaudikyBaHHS BOJOPO3YMHHUX IOJIICAXAPUIIB
OJIOKOBAaHWUMH  i30IliaHAaTaMHU  JI0O3BOJIsiE  (pOPMyBaTH 3IIUTI Ta YacTKOBO TimpodoOizoBaHi
TJIKOTIONIMEpPH 33 pPaxyHOK B3a€MOJIl TIAPOKCHIBHHX TPYN TMOJcaxapuay 3 130LiaHATHUMHU
rpynamu, 0 BUBLIBHSAIOTHCS TPU TEMIIEpaTypi AeOI0KyBaHHS .

Onep>xanns 6;10koBaHUX (OPM 130111aHATIB JJA€ MOMKIIMBICTD SIK MIJBUIIUATH O€3MEKy MpH X
30epiraHHi 1 BUKOPUCTaHHI, TaK 1 MOJETINUTH MPOBEAECHHS 0araTocTaJifHOr0 CUHTE3y B aKTUBHMX
CEpelIOBMINAX 1 3arajJioM 3poOUTH BUPOOHHUIITBO Outhin Oe3reyHuM. Ciig BIiI3HAYUTH, IO
13011aHaTH Ta OUIBLIICTH iX OJoKoBaHUX (OpM € rigpoPoOHUMH peyoBHHaMu. Ha nanuit MoMmeHT
Majo JOCIIDKEHUM HalpsSIMKOM € OJep)KaHHS caMe JIaATeHTHHMX I130L1aHaTIB y BOJOPO3UMHHIN
¢dopMi, sKe A03BOJISIE  MPOBOAUTH MOAM(DIKYBaHHS TIIPOPUIBHUX MOJIMEPHUX CHUCTEM 0e3
BUKOPHUCTAHHS OPraHIYHUX PO3YUHHUKIB.

CuHTe3 BOJOpPO3YMHHHUX OJOKOBAaHMX apoMaTH4HOro Touyinenaiizouianary (TI),
anmidaruyHoro rekcametwieHiizomnianary (I'MJII) Ta apoMaTH4YHOTO MOHOI30IlIaHATy OPTO
toninizomianary (o-TIL[) mpoBoauim y nBi cTazii: OTpUMaHHS HATPi€BOi COJII aMIHOKAampPOHOBOT
KHUCJIOTH Ta peakilis OJI0KyBaHHS 1301laHaTHOI rpynu. CxeMa peakiiii OJI0KyBaHHS:
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BpaxoByroun Oinblll HU3BKY pEAKIIHHY 3aTHICTh 130I[iaHATIB 3 OPTO-3aMICHHKOM Y
apoMaTHYHOMY KutbIll OnoxyBaHHs o-TILl 3 HaTpieBOIO CULIIO aMIHOKAalPOHOBOI KHUCIOTH Ha
BUIMIHY BiJ Jii30I1iaHaTiB, MPOBOJMJIM 3a MIABUIIEHOT TeMIIepaTypu peakiiiHoi cymimri. [lpwu
bOMY CJil 3ayBaXWTH, IO 3TITHO JITEPATYpHUX ITaHUX, OJOKOBaHI OPTO-3aMillleHI MOHO- 1
J1i30111aHaTH MOXKYTh pearyBaTH 3 aMiHaMH Ta METaHOJIOM aKTHBHIIIE HDK 1X He3aMileHi abo mapa-
3aMilleH] 130MepH.

IIpoxo/KeHHs peakiii KOHTpoIroBanu 3 BuKopucTanHaM IU- ta SIMP H cnextpockorii.
Tax, 30kpema, cnektpu ansi 6mokoBaHoro o-TIL oTpumaHi 3a TOTOMOTOI0 OCTAaHHBOTO METOAY
MaroTh TpHUIeT B obxacti 7,19-7,2 m.u., mo BinnoBigae npotoHy rpynu —NH-CO-. Cunrier B
obmacri 8,18 M.4. BimoBijzae apoMaTUYHUM MPOTOHAM, a B oOsacti 2,17 M.4. — BIAMOBITaE TPHOM
MPOTOHAM MeTUIbHOI rpynu. B obnactax 4,44, 1,39 ta 1, 26 M., 3HaXOAAThCS CUTHAIHU MPOTOHIB —
CHa2- rpyn amiHOKanpoHOBO1 KUCIIOTH.

3riIHO TaHUX TepMOIpaBIMETpil CTajdisd, Ky MOKHA OB’ S3aTH 3 MPOLECOM J1e0JOKYBaHHS
CHUHTE30BaHMX BOJOPO3YMHHHMX  OJOKOBAaHMX 1301llaHATIB, 3HAXOJUTHCA B TEMIIEPATYpPHOMY
iHTepBaii Big 110 °C go 170 °C.

105


mailto:tretinichenko@ukma.edu.ua

BIIVIUB ®I3UYHOI'O CTAPIHHSI HA IUHAMIYHI XAPAKTEPUCTUKH TA
MNPOHUKHICTH NOJIIMIJIOBMICHUX HAHOKOMIIO3UTIB
Ko3zak H.B., Lllauramii T.A
[HCcTUTYT XiMiT BUCOKOMOJIEKYIsipHUX criosiyk HAH Ykpainu
XapkiBcrke moce, 48, 02160, Kuis, Ykpaina
shantaliitatiana@gmail.com

JlocmipkeHo BIUIMB TEIJIOBOT peJakcamii 3a TeMIepaTypd 3HAYHO HWKUYOI TeMIepaTypH
cxyBanHA( QisuuHoro crapinns) it 1l HAHOKOMIO3WTIB, OAEp)KAaHUX 30Jb-T€JIb METOJIOM Ha
OCHOBI ToOJiiMixy 3 KapaoBumu 3amicHukamMu Ta BMicToM TEOC 5%, 20%ta 50 %. [dns
JNOCTI/DKEHHSI ~ JTUHAMIYHMX  XapaKTEpPUCTHK Ta  IPOHHUKHOCTI  OJEpKAHUX  KOMIIO3UTIB
HITPOKCWJIBHUH MapaMarHitHuii 30H1 (mM3) 2,2,6,6’-Terpamermimninepuann-1-okcun (TEMIIO) y
1iBKK Macoto 50 mr BBoauiu audysiero 3 HacuueHoi napu TEMIIO.

Panime Hamu, npu IOCHIKEHH] aHAJIOTIYHUX CUCTEM TPH BBEACHHI IIM3 3 PO3UHUHY OYJI0
MMOKa3aHO3MIHU JMHAMIYHUX XapaKTEPUCTHUK MAKpOJIAHLIOTIB MOJIIMEPY Ta MOro MPOHUKHOCTI JUIs
HU3BKOMOJICKYJIIPHOTO 30HJA: CYTTE€BE 3HIDKEHHS CETMEHTAJIbHOI PYXIMBOCTI OpraHigyHOI
CKJIAJIOBOi Ta 3pOCTaHHS IMHAMIYHOT TeTeporeHHOCTi moisimepy. I[lokazaHo, 10 3MEHIIEHHS
BITHOCHOI MHPOHUKHOCTI 3ICTAPEHUX HAHOKOMIIO3UTIB MpH 30UIBIIEHHI YaCTKU HEOPraHIuHOi
CKJIaJI0BO1 y MOpiBHAHHI 3 unctuM 3ictapeHuM I1I ne kopemtoe 3 BMictom TEOC nHa BimMiHy Bix
BHXIJTHUX HAHOKOMIIO3UTIB TOTO X CKiamy [1].

BBemeHHs M3 3 WOro HAcCHYEHOI IMapH JIO3BOJISE BUKIIOYUTH €PEKT PO3YMHHHKA SIK
maactTudikatopa Ha TMPOIEC TEIUIOBOTO CTapiHHs. 3TiIHO JaHUX TIIM3, BBEJIEHUX 3 TIapiB,
MMPOHUKHICTh € MaKCUMaIBHOIO TS 3pa3zka 3 MakcumaibHuM BMicToM TEOC (50%) 1 mepeBunmtye
Takl JaHi IS BUXIIHOI TOMIMITHOI MaTpHIl, NP ILOMY JIUHAMIYHI XapaKTEPUCTUKH €
BEJIMYMHAMH OJHOTO MOPSIKY 1 3MIHIOIOTHCA Bif (28 1m0 60)- 10°°.

[Ipu BBeneHHI MM3 B 3iCTapeHi 3pa3KH BIAMIYA€ThCS 3HAYHE 3HIDKEHHS CETMEHTaJIbHOI
PYXJIMBOCTI BCIX JOCITIKEHUX 3pa3kiB: BABIul s [11 maTpwuil, Ha MOpSIOK AT BCIX KOMITO3UTIB.
3Ha4yHI BITHOCHI 3MIHM CIOCTEPITralOThCA 1 JJIsg MPOHMKHOCTI: B PO3IJISHYTIA cepii 3pa3kiB
HalOUTBIIOK TPOHUKHICTIO XapaKTepU3YeThCs 3pa3ok 3 HaWmeHmmuMm BmictoM TEOC. Taki
0COOJIMBOCTI y 3MIHaX CErMEHTAJIbHOI PYXJIMBOCTI MOXHA IOB’s3aTH 3 YIIUIBHECHHSIM TOJIMEPY B
yaci. BiicyTHICTh Kopemsilii MPOHUKHOCTI 31 CKJIaJI0M ITIiCTIsl CTapiHHS BOYECBHUIb € HACHIIKOM 3MIHU
pPO3MIpiB 1 XapakTepy pO3MOJUTYy HEOpPraHIYHMX MIKpoarperariB, IO CIHOCTEPIraeThCs Ha
MIKpO300paXEeHHAX BHXITHUX 1 31CTapEHUX 3pa3KiB 1 30KpeMa BiJ3HAYAJIOCS HAMU IS MOIIOHHX
cucrtem [2].

Tabmuia. XapakTepucTHKU HAHOKOMITO3UTIB

Bwmict Buxiani 3pazku 3icrapeni Ha oBiTpi | * -Buxinnuii [11
TEOC, 5 ” 5 - 00paHuii K
% T x10% ¢ I T x10% ¢ I MaTpHLS
0 39 1 79 1 MOPIBHSAHHS,
5 46 0,48 - 1,19 ** - Bicrapenuii I11
8 28 0,60 350 0,30 oOpanuii sK
20 36 0,42 175 0,12 MaTpuiA
50 60 1,09 - 0,25 IIOPIBHAHHA

1. Ko3zak H.B., llanTtamiii T.A. / Ilutanns xiMii Ta XiMidHO1 TexHoorii 2020, Ne2, ¢.67-72.
2. Ko3zak H.B., HlanTamniit T.A. / [lonimepuwii sxxypHamn, 2021,T.43, Ne4, c. 295-303.
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TEMIIEPATYPO-UYTJIMBI IPUILIEIIVIEHI KOITOJIMEPHI INITKH 3
PEI'YJIBOBAHOIO HUKHBOIO KPUTHYHOIO TEMIIEPATYPOIO
PO3IIAPYBAHHSA Y MEXKAX ®I3I0JOT'TYHOI'O ATAITIAZOHY

IlIum6opcrka 4., Crenummn FO.1
'Hanionansuuit yaisepcurer «JIbBiBcbka mojiTexHika», JIbBiB, Ykpaina
*E-mail: yana.a.shymborska@Ipnu.ua

Temmeparypo-4yTauBi MOJIMEPHI LIITKH - 1€ YABTPATOHKI MOKPUTTS, IO CKIAJAIOTHCS 3
MOJIIMEPHUX JIAHIIOTIB, K1 3B’s3aHI OJHMUM KIHIIEM MaKpOMOJICKYIIM 3 TMOBEPXHEI0, 1 MOXKYTh
3MIHIOBaTH CBO{ (hi3WKO-XIMIYHI BIACTUBOCTI IPH BITHOCHO HEBEJHMKHUX 3MiHaX Temreparypu. Bonn
BUKIIMKAIOTh 3HAYHUI IHTEpeC 3aBISIKM MOXIIMBOCTI iX 3acTOCyBaHHS /ISl BUTOTOBJICHHS
MarepiajiB 13 3MIHHUMH BJIACTUBOCTSIMHM TNOBEPXHI, AOCTaBKH JIIKIB, KOHTPOJBOBAHOI aJacopOIlii
OUIKIB Ta KyJbTUBYBaHHS KIITHH. Cepes pI3HUX MEXaHI3MIB TeMIIepaTypHOi BIIMOBIAl MOJIMEPIB
HaWBIJOMIIIUM € HWXKHSA KpuTHuHa Temneparypa posmapyBanHs (HKTP). Ilokazano, mo HKTP
KOIOJIIMEPHUX IIITOK MOXHA pEryjlloBaTH, BUKOPUCTOBYIOUM IIPH CHHTE31 MOJIMEPHUX
MaKpOJIaHLIOT1B MOHOMEPH Pi3HOT XIMIYHOT IPUPOIN Y IEBHUX MOJIbHUX CIIBBITHOILIEHHSX.

VY npencrasiieHiit HaMu poOOTI AJIi CUHTE3y HOBUX TEMIIEPaTypO-4yTJIMBUX KOMOIIMEPHUX
IIITOK 3 PEryJbOBaHOI TEMIIEPaTypor0 Mepexony y Mexax (i3i0oJoTridyHOro aiana3oHy >KHBHX
OpraHi3aMiB BUKOPHCTAJIM MOHOMEPH - METUJIOBHM €Tep AIeTUJIEHIJIIKOJbMOHOMETAKpUiIaTy Ta
aKpuiIami.

Temneparypo-uyTiuBi MpUILEIIeH] LIITKH oJT(METUIIOBUI erep
JeTUJICHTIIIKOJIbMOHOMeTakpunaTy-ko-akpuiaminy) [[I(OEI'MA-ko-AM)] cuHTe3yBaan MeToa0M
1HII1iloBaHOT BiJ] MOBEPXH1 paAMKaJIbHOI OJIIMEpU3aIlii 3 IEPEeHOCOM atoma y Tpu eTanu. CroyaTky
CKJISIH1 3pa3KH 3aHYPIOBAJIM y PO3UMH 3-aMIHOTPOIUITPHUETOKCUCUIIAHY Y TOJIYOJIi, Y PE3yJbTaTi
4OT0 Ha TMOBEpxHI Oyiu iMMOOUTI30BaHI MEPBUHHI aMiHOTpynu. Ha apyromy erami 1o moBepxHi
MO IM(HIKOBAHOTO CKJIa MPUINETUIIOBAIN IHIIATOP paJWKabHOI mosriMepu3ariii (OpomaHriapua 2-
OpOMO-2-METHIITPOIIAHOBOI KHUCIIOTH). BiAmoBimHO, HAa TpeTbOMy eTami Ha (yHKIiOHATI30BaHIM
noBepxHi cuHTe3yBanu KomosiMepHi 1TKU [[I(OET'MA-x0-AM)] 3 pI3HUM CHIBBIJHOIICHHSIM
MOHOMepHUX oJuHMLb. CKiIax Ta BIACTUBOCTI NPUILIETIJICHUX HAHOLIApIB BUBYAIH 3a JOIIOMOTIOIO
METO/IIB 4aCOMPOJITHOI BTOPUHHOI 10HHOI Mac-CIEKTPOCKOMil, aTOMHO-CHUJIOBOI MIKPOCKOTIi Ta
BUMIPIOBAaHHS KOHTAKTHHUX KyTiB 3Mo4yBaHHSA. OTpuMaHi MNpUIIEIJICHI KOMOJIMEPHI IIITKH
[TI(OET'MA-ko-AM)] moxkazanmu 3naueHHs HKTP y mexax 8-22°C y 3anexHOCTI Bil CBOTO
ximMigyHOTO cKIaay Ta pH cepenosumia.

OTpuMmaHi MOBEPXHI 3HaYH1 MEPCIICKTUBY JIJISI CTBOPEHHS «IHTEJIN¢HTHUX» IMIUIAHTATIB, CUCTEM
KOHTPOJIbOBAHOI B3a€MOJIIi 3 OLIKaMH Ta BUBUIBHEHHS JIKAapPChKUX MperapaTiB, 010CEHCOPHHUX
CHCTEM.
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KIHETUYHI OCOBJIMBOCTI TBEPJHEHHSA MOJAN®IKOBAHUX
EINIOKCUYPETAHIB
Aposa H.B., fmenko JI.M., Camoitnenko T.®., bposko O.0.
IHcTuTyT Ximii BUCOkoMoneKkysipHux cionyk HAH Ykpainu, XapkiBceke moce, 48,
M. Kuis, 02160, Ykpaina,
e-mail: ynv25@ukr.net

[onmimepHi cHoiy4Hi Ha OCHOBI NMPUPOJHOI POCIMHHOI CHPOBHHHM BHUKJIMKAIOTH BEITUKUI
HAayKOBHWH 1HTEpeC 3aBASKHM I1X TMOTEHIIHIM 34aTHOCTI 3aMIHUTH TOIIMPEHI HWHI CHHTETUYHI
MaTepianu 0e3 BTpaTH iX BHCOKOI SKOCTi, aje 31 3MEHIIEHHSIM INKOAW s AOBKULIA. Tomy
KOMITO3UTH, BHWTOTOBJCHI 3 HATypaJIbHUX BOJIOKOH 1 CIOJYyYHHMX HAa OCHOBI TPHUPOIHOI /
CHHTETHYHOI MOJIIMEpHOI CyMilli € MpUBaOIMBOIO EKOJIOTIYHOIO albTEPHATHBOIO CHHTETUYHUM
KOMIIO3UTaM. 30KpeMa, y BHUPOOHMIITBI KOMIIO3UTIB HIMPOKO BUKOPHUCTOBYIOTH MOAM(IKOBaHI
POCIHHHI 0JI1i, 10 3yMOBJIEHO 1X HU3bKOIO TOKCHUYHICTIO Ta 3JaTHICTIO 0 010pO3KIadaHHS.

B pamkax [pmaHoro gociipkeHHS Oyno  peani3oBaHO JBa  HANpPSMKHA — CHHTE3Y
enokcuyperanoBoro (EVY) cronmy4Horo Ha OCHOB1 pOCIMHHOI CUpOBUHU: 3aMiHU enokcuaHoi (EY-1,
EV-3) Ta/abo 13omianatHoi (EY-2, EV-3) cknanoBux Ha npupoani. EYV-1 oTrpumyBanu Ha OCHOBI
nomiizouianaty (IIIL[), cumikary Hatpito (CH) Ta enokcumoBaHoi coeBoi omii (ECO). [lns
cnomyaanx EVY-2 Ta EVY-3 i301iaHaTHy KOMIIOHEHTY OJIEPKYBaJld METOJOM CHHTE3Yy
Makpoi301liaHaTy Ha OCHOBI IOJIIi301laHaTy Ta PULIMHOBOI oii y cniBBiaHomeHHi [IIL/PO = 80/20
Mac.u. Sk emokcuaHy ckmaaoBy BukopuctoByBanu EJ[-20 (EY-2) a6o ECO (EV-3). Sk
HAIlOBHIOBAY BHKOPHCTOBYBAJIM KOHOIUISHY KOCTPHINO, HamaHy [HCTUTYyTOM JIyO’SHHX KYJIBTYp
HAHY (M. I'myxiB CymcbKoi o01acti).

Kinernuni oco6nuBocti TBepaHeHHs EY nocmimkeno npu 140°C 3a nonomororo meroay Y-
CHEKTpOCKOIii Ha iH(ppauepBoHOMY cniekTpodoTomMeTpi 3 Dyp’e mepeTrBopeHHsM Tenzor 37 dhipmu
Bruker Optics 3 koHTposIEM TeMIIEpaTypH.

100 Kinetuky mpomecy tBepaHeHHs EY cromydHux ta
OIOKOMIIO3UTY  BHBYAJM 3a  3MIHOIO  BiTHOCHOI
{HTEHCHBHOCTI XapaKTepUCTUUHOT cMyTH Tipu 2275 cm™,
OtpumaHi pe3yapTaTH CBIQ4aTh Mmpo Te, mo 10 20 XB
MPOIIeCY TBEPAHEHHS 1301[1aHaTHI TPYIH BCIX CIOJYIHHX

804

604

40 BUYEPITYIOTHCS OJIHAaKOBO. Hai IIBUJIKICTh
\ MIePETBOPCHHS 13011laHATHUX rpyn EV-1
201 A YIOBUIBHIOETHCS BHACTIIOK MPOCTOPOBUX OOMEKEHbD, K1

KoHBepcis isouiaHaTHux rpyn, %

A

1
* Ay
2]

HakiTagae IIBHAKO  cdopmoBaHa  SiOz-mpocropoBa
0 20 40 60 80 100 120 140 160 10 CHWJIIKATHA CiTKa, Ta BIAMIHHOCTEH Yy KUIBKOCTI Ta
‘ Hac TBepaHerts, X XIMIYHIi IPUPOJI EMOKCUTPYIL.

3anexHICTL KOHBEPCIi 130LiaHaTHHX 3arajom OTpUMaHi pe3yIbTaTd MOKa3yIOTh, 10 IOBHA
TPyl BI 9acy B HPOLCCI TBEPIHCHHA  yoppepcis  i3omianatHux rpyn  EY  cnomy4ynux
CIOJIy9IHUX EY-I (1), EV-2 (2), Eyt BinOyBaeThes BrpoaoBxk 80-180 xB. YacTkoBa 3amiHa
3 (3) Ta OIOKOMIIO3UTY Ha OCHOBI 13011aHaTHOT CcKJaoBoi Ha punuHOBY ousito (EY-2 Tta
EV-2 (4). EV-3) npumBuamye nepedir nepersopernss NCO-rpym,
BHACTIIOK YOTO MPOIEC TBEPAHEHHS KOMIIO3UIlIl ICTOTHO CKOpOYYyeThcsl A0 80 XB MOPIBHSIHO 3
TakuMm J1a EV-1.

Beenenns koctpuui (Ha npukiani EY-2) npuckoproe nepedir nepeTBOpeHHs 13011iaHaTHUX
TPyl Ha MEPIINX XBWJIWHAX TBEPJHCHHS, a TOTIM YyHNOBUIbHIOE. [IpUIIBHUIIIEHHS TIEPETBOPECHHS
1301[laHaTHUX TPyl y OIOKOMIIO3MUTI HAa MEPIIUX XBHUJIMHAX TBEPIHEHHS MOJYKHA TOSCHUTH iX
peaxiiero 3 JOJATKOBUMH TIIPOKCUIBHUMHU TpPyIIaMH Ha TOBEPXHI KOCTPHIl, a TMoJajblle
CHOBUTLHEHHS - TIPOCTOPOBUMHU YTPYAHEHHSIMH SIK BHACTIOK YTBOPEHHS BEJIMKOI KUTBKOCTI BY3IIiB
3MIMBAHHSA 3aBASKU HASBHOCTI JOJATKOBUX TiPOKCUTPYI Ha MOBEPXHI KOCTPHII, TaK 1 BHACIIOK
BenuKoro (60 %) BMICTy KOCTPHIIL.
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BIIJIUB XIMIYHOI MOJU®PIKALI TPUPOJHOI'O HATIOBHIOBAYA HA
®I3UKO-MEXAHIYHI BJACTUBOCTI BIOKOMIIO3UTIB HA HOI'O OCHOBI
SAmenko JI.M., Sposa H.B., Camoitnenxo T.®., bposko O.0.
IHcTuTyT Ximii BUCOkoMoneKkysipHux cionyk HAH Ykpainu, XapkiBceke moce, 48,
M. Kuis, 02160, Ykpaina, e-mail: lara.yashchenko@gmail.com

[Ipu oxepkaHHI KOHOIUISHUX BOJIOKOH YTBOPIOETBCS BENMKA KUIBKICTH BIIXOJIB, a came
koctpumi (KK) — mompibHeHo1 WacTuHU pocnuHHOrO credtma. OmHuM 31 crmoco0iB BUPIMICHHS
npobnemu yrunizanii KK € 11 Bukopucranas sk e(peKTHBHOTO MiACHIIOBaYa B OIOKOMITO3UTAX Y
MOEJHAHHI 3 BIAMOBIIHUM TOJIMEPHUM croixydHuM. [IpoTte cepiio3HOI0 mpoOIeMor0 KOHOIUISTHOT
CUPOBHUHHU € ii T1IpOQUIbHICTS Ta HASBHICTH Ha ii TOBEPXHI BOCKOMOAIOHUX KOMITOHEHTIB, BUTbHOT
BOJM Ta TIAPOKCHIIBHUX T'PYIl, BHACIIOK YOTO BOHA CIAOKO 3BOJIOKYETHCS Ta BUSBIISIE HEBHUCOKY
aJre3ito 0 CIOJYyYHOTO.

B naniit poOoTi [uisi BUTOTOBJIEHHS OIOKOMIIO3MTIB BHUKOPHCTOBYBAJIU EMOKCHYpPETaHOBI
cnoytydHi Ha ocHOBI cwitikaty HaTpito (CH), emokcuanoi cmonu EJ[-20 abo enokcumaoBaHoOi co€BOT
omi (ECO), momiizomianary (I1I1]) abo makpoizomianaty (MI) na ocnosi Il Ta punmuoBoi omii
(PO) y cmiBBimHomenni I[IIII/PO = 80/20 wmac.u. Cknan oTpumanux crnoidyuynux: EVY-1 -
[MIL/CH/ECO, EY-2 - MI/CH/EJ-20, EY-3 - MI/CH/ECO y wmacoBoMy CHIBBiJHOIICHHI
kommoneHTiB 80/20/20. Sk mpupo HHU BOJOKHUCTHI HAMOBHIOBAY BUKOPHCTOBYBAIHM KOHOIUISHY
KOCTPHITIO.

MetoioM 1H(ppadyepBOHOI CHEKTPOCKOIIT JOCHIKEHO cTpyKkTypH1 BiactuBocti KK micns
MPOBEJICHHS MOBEPXHEBOT MOIM(DIKAIlli 3a TOTTOMOTOIO JIY’)KHOI, CHJIAHOBOI Ta OJIIHHOT 0OpoOKH 3
METOI0 MiABUIIEHHS T1apo(oOHOCTI MOBEPXHI KOCTPHI Ta ii aare3ii A0 MOJIMEPHOTO CIIOIYYHOTO.
AHayi3 JI0CTIPKeHb MOKa3aB, M0 3ampoNoHOBaHa KOMOIHOBaHAa MOAMQIKAIlis JO3BOJSE CIIOYATKY
BHUJIAJIUTH OPraHivHi JOMIIIKH 3 TIOBEPXHI KOCTPHIII (ITpH Mepcepu3ailii), a moTiM — IMICIIs B3aEMOIIT
3 aMIiHOCWJIAHOM — Ja€ MOXJIMBICTh 3'€JHATH CIIOJIy9HE 3 KOCTPHUICIO OUIBII CHJIBHUMH
KOBaJICHTHUMH 3B'si3kaMu. O6poOka ECO 3a6e3neunina HasgBHICTh aJcOpOOBaHUX (DYHKITIOHATBHUX
TPyH OJIii Ha MOBEPXH1 KOCTPHII, poOJstun i riapodhoOHOTO.

HezanexxHo  Bi ~ TUNY  BHUKOPUCTAaHOTO  CHOJIYYHOTO  MaKCUMajbHE  3HAY€HHS
BOJIOTIOTJIMHAHHS BJIACTHBE O10KOMIO3UTaM 3 HEMOJU(PIKOBAHOI KOCTPHIICIO, IO TOB'A3aHO 3
HAsBHICTIO 3HAYHOI KUIBKOCTI T'IPOKCHJIBHUX Tpym Ha i1 moBepxHi. [Ipu 1boMy BOJONOTIMHAHHS
3MEHIIYEThCS B Py 3acTocoBaHuXx crnonydnux EY-1 > EV-2 > EV-3 = (72,3 > 62,4 > 58,5 %
BIJIMOBIAHO), TOOTO € HaMEHIIMM Yy CIHOJYYHOTO 3 HAWBUIIMM BMICTOM CKJIQJOBUX MPUPOIHOTO
MOXOKEHHS, OCKUIBKH ogHo4yacHO Mictuth PO it ECO.

Bussneno, mo Bci BUauU 0OpOOKHM MOBEPXHI KOCTPHII 3a0€3MEeUyIOTh CYTTEBE 3MEHIICHHS
BOJIOTIOTJIMHAHHS OI0KOMITO3MTIB 3aBJISIKH BUMUBAHHIO T'E€MIIENION03U Ta JIrHiHy 3 moBepxHi KK,
o, 30ubmyroun mopcetkicth KK, 3abe3neuye mocunenHs ii 3B’A3Ky 31 CHOJIYYHHM 1 MiHIMI3ye
KUTBKICTh MIKPOMOPOKHUH y OIOKOMIIO3UTI Ta, K HACHIJOK, aare3ir0o MDK KOCTPHUICIO Ta
CHOJyYHHUM.

INopodineHy mpupody KOMIO3UTIB OLIHIOBATHM, MPOAHANI3YBAaBIIM BUMIpPsSHI KOHTAKTHI
KyTH 3MouyBaHHS §. Mepcepusallisi Ta CUIaHi3allisi KOCTPUIl 3abe3neunsia 30UTbIICHHS 3HA4Y€Hb
KOHTaKTHUX KyTiB Ha 7° - 16° mOpiBHAHO 3 TakuMU s BUXIIHUX Oilokommno3uTiB. OOpoOka
nosepxHi koctpuni ECO 3abe3neunsna 30UIbIIEHHS KOHTAKTHOIO KyTa 3MOYYBaHHS Ta HailBulle
Horo 3HaueHHs cepen ycix OiokommosutiB (104°). Ile omHO3HAYHO BKa3ye Ha BIUIMB JIOBIOTO
anigatuunoro naHmora ECO, sxkuii MacKye MOBEpXHEB1 MPOKCUTPYIH 1 HaJla€ MOBEPXHI KOCTPHUIIL
ripooOHUX BIACTUBOCTEH.

OTxe, B mpolieci po60TH MOKa3aHo, 0 MOAM(DIKallis MOBEPXHI KOCTPHIII 3yMOBHIIIA 3HAYHE
MiABUIIEHHS TiApoOo¢dHOCTI OI0KOMMO3UTIB, ocoOmuBo Tpu Bukopuctanni EVY-1 Ta EV-3
CIONy4HUX 3 TOBHOIO 3aMiHOIO emokcuaHoi ckmagoBoi Ha ECO Ta  koctpumi 3
(YHKIIOHATI30BaHOIO MTOBEPXHEIO.
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OBTAINING COMPLEX HYDROGELS BASED ONAQUAZOL
Chobit M., Kalin D., Tokarev V.
Institute of Chemistry and Chemical Technologies, Lviv Polytechnic National University,
UKRAINE, Lviv, 3/4 pl. SviatohoYura,e-mail: maksym.r.chobit@Ipnu.ua

In recent years, the development of chemical technologies has made it possible to obtain a
large number of different polymers. One of the rapidly developing areas in this area is associated
with polymeric hydrophilic gels (hydrogels). This type of polymer gels has a very high, compared
to other materials, the ability to adsorb water, aqueous solutions, and other substances. They are
biologically inactive, very similar to natural tissues due to the high water content. Due to these
properties of polymer gels, they are actively used as fillers in diapers, surgical wipes, soft insoles.
They are widely used in the chemical industry in the drainage of gases used in agriculture to obtain
moisture-retaining soil. In medicine, hydrogels are used for the manufacture of contact lenses, for
the treatment of wounds and skin burns, and are also considered promising for the use of polymer
gels to create new generation implants. Recently, the availability of hydrogels has increased
significantly, and today, for example, hydrogel balls can be bought in almost any flower shop.

The aim of the work is to obtain hydrogel composites, a crosslinked structure based on
polyacrylamide and aquazole (poly-2-ethyl-2-oxazoline); to study the swelling kinetics of the
obtained hydrogels and to study the thermomechanical properties of the obtained material.

Based on the conducted studies, hydrogel composite materials based on crosslinked
structures of polyacrylamide and aquazole were obtained. Aquazol has demonstrated excellent
crosslinking properties of polymer materials. The degrees of swelling are calculated and
thermomechanical properties are determined. The resulting hydrogel composites have high rates of
swelling and are capable of long-term storage in an aqueous environment while maintaining elastic
properties.By grafted polymerization of hydrophilic functional monomers in an aqueous medium,
spatially crosslinked polymer hydrogels containing chemically conjugated aquazole were
obtained.The process was performed in an aqueous solution of monomers (acrylamide (AAm) and
acrylic acid (AA)) in the presence of the initiator K»S20s, A mixture of aquazole and an aqueous
solution of monomers (0.5 ml in volume) was intensively mixed using a magnetic stirrer.After
achieving homogenization, the reaction mixture was heated at 80 ° C for 5 hours. Polymerization
was initiated by decomposition of the initiator K2S,Os.

New hydrogel composites based on polyacrylamide and copolymers of acrylamide and
acrylic acid grafted with poly-2-ethyl-oxazoline were synthesized. Such composites show good
absorbent properties, the degree of their swelling can reach more than 26,000% by weight. The
study of the swelling Kinetics of the obtained hydrogel samples showed that with an increase in the
content of Aquazol 50, the degree of their swelling increases, and with an increase in the content of
Agquazol 500, it decreases. Composites with Aquazol 500 show better absorbent properties
compared to Aquazol 50 and are able to maintain their shape in an aqueous environment for a
longer time. The dependences of swelling on the composition of the hydrogel composite indicate
that when acrylic acid links are introduced into the hydrogel structure, the absorption capacity
increases by half an order of magnitude. The kinetics of relative changes in the size of hydrogel
composites during swelling was studied, which confirmed the main patterns obtained in the study of
the Kinetics of their swelling. The longest preservation of shape and size was observed for samples
of Aquazol 500-based hydrogel composites containing acrylic acid links, apparently due to the fact
that these composites have a stronger crosslinked structure compared to others. The introduction of
AA links does not significantly affect the temperature of heat resistance of composites. From the
conducted thermo-mechanical researches it is possible to draw a conclusion that composites have
thermoplastic properties with rather low temperatures of heat resistance thanks to what it will be
possible to process them easily into certain products.
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BIOCOMPATIBLE POLYMER NANOCOATINGS WITH EMBEDDED INORGANIC
NANOPARTICLES FOR THERMO-SWITCHABLE BIOLOGICAL ACTIVITIES
Lishchynskyi O., Stetsyshyn Y.

Lviv Polytechnic National University, Lviv, Ukraine
oslishchynskyi@gmail.com

To improve biological action of the polymeric materials, they are modified often in some
different manners. The functionalization of polymeric matrices can perform by (i) drugs and
biomolecules, which can be absorbed on the scaffold surface or/and loaded to the scaffold interior;
(i) inorganic micro- and nanoparticles, which also can be embedded, absorbed or synthesized on
scaffold surface; (iii) formation of coatings on scaffold surface; (iv) living cells seeded on a
scaffold.

Motivated by the strong progress in responsive polymeric materials we would like to joint
two approaches: (i) based on temperature-responsive grafted brushes and (ii) on hydrogel-
microparticle composites, for functionalization of planar and dispersible materials by biocompatible
controllable polymer nanocoatings with embedded inorganic nanoparticles uploaded by biological
active molecules for thermo-switchable biological activity. We are expecting that proposed
materials, for example with porous CaCOs in the vaterite polymorphic form embedded in grafted
brushes, will have the high loading capacity and allows a more effective loading of an agent due to
its high porosity and large surface area in comparison with adsorption on smooth polymeric surface
or surfaces modified with grafted polymer brushes. Proposed materials have at last two practical
applications: first as scaffold for cultivation cells and temperature-induced detachment of the tissues
and second as injectable functionalized microparticles (for example, silica) for long-acting
circulation in a body and controlled releasing of the drugs for fever.
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NEW POSSIBILITIES OF THE ELLIPSOMETRY AT THE STUDY OF ULTRATHIN
POLYMER AND BRUSH NANOCOATINGS.
'Kostruba A., 2 Stetsyshyn Yu., ! Savaryn V.
1Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies Lviv
2Lviv Polytechnic National University

The study of the formation processes of ultrathin polymer nanocoatings of various nature, as
well as structural and conformational transformations that occur inside the coating under the
influence of external stimuli has become extremely relevant recently. In particular, the potential of
widely used and well mastered ellipsometry method, which is extremely sensitive to the slightest
changes in the state of the mirror surface, remains not fully discovered in our opinion. Changes in
ellipsometric parameters due to the adsorption of the sub-monoatomic layer of oxygen on a silicon
substrate were registeredexperimentally more than half a century ago[1].

The main problem in the ellipsometric studies of ultrathin film structures is the extremely
short optical path of the light beam inside the surface film. This shortcoming has a mathematical
reflection in solving the inverse problem of ellipsometry. It is a significant amplification of the
correlation between the main parametersunder study, namely - between the thickness and the
refractive index of the studied film. Therefore, it is necessary to change the conditions of the
ellipsometric experiment in order to weaken the above correlation and obtain reliable information
about the surface structure and its changes.

We have proposed a method that can significantly improve the accuracy of determining the
parameters of ultrathin transparent films on a transparent substrate [2]. However, determining the
operating range of this method remains an urgent task. We set a goal in this work to determine how
the correlation degree the main parameters of the transparent surface layer changes with the
conditions of the ellipsometric experiment. Namely, we estimated the influence of refractive index
of the substrate, the angle of incidence and wavelength in the visible range on the correlation
degree.

Archer R.J., Gobeli G.W. Measurement of oxygen adsorption on silicon by ellipsometry. Journal of
Physics and Chemistry of Solids Vol. 26, Issue 2, 1965, pp.343-351

Kostruba A., Stetsyshyn Yu., Vlokh R. Method for determination of the parameters of transparent
ultrathin films deposited on transparent substrates under conditions of low optical contrast. Applied
Optics Vol. 54, Issue 20, pp. 6208-6216 (2015)
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COHSYHI CYIIAPKH 151 EKOJIOTTYHO YACTOI
CYIIKHA MPOAYKTIB XAPUYYBAHHS
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! Bigninenns ¢izuxo-ximii roprounx xonanua IHCTUTYTY (i3sHKO-OpraHiyHO1
ximii 1 Byrneximii im. JL.M. JlutBunenka HAH Vkpainu, JIsBiB, Yikpaina

2 JIvpiBchkuit Hanianansnuii arpapuuii yaisepcure, JIbBis-/ly6nsuu, Ykpaina

3TIIT «Koryt», JIpBiBCchKa 0611., YKpaina
e-mail rostyslav_musiy@ukr.net

B TemepimHiii yac MpakTUYHO JJIS BCIX BEPCTB HACENICHHS JIyXe TOCTPO CTOITh NMUTAHHS
BUKOPHUCTaHHS €KOJIOTIYHO YHCTHUX TPOJIYKTIB XapuyBaHHA. B XapdoBili raiy3i OCHOBHUM
3aBJIaHHSIM JUI BUPOOHHKIB € MakCHMajbHE 30€peKeHHsI KOPUCHHUX BJIACTHBOCTEH MPOAYKIIT MPH
JIOBEJIeHH1 1i 10 cnokuBaya. BaxuiMBy pojib y 1IIbOMY MpOLECI BIAIrpae TEXHOJIOTIA HepepoOKu
OBOUIB Ta PPYKTIB.

- CTBOPEHHSI KOHTPOJBOBAHUX YMOB 30epiraHts y ()pyKTo- Ta OBOYECXOBUILAX;

- 00poOKa MpOyKTIB BUCOKUMU TeMIepaTypaMu ab0 3aMOPOKEHHS B MOPO3UIIbHUX KaMepax;

- HAacHYEHHS TMPOJYKTIB KOHCEpBaHTaMHM (LIyKpOM, IITYYHHUMH XIMIYHUMHU CIIOJyKaMH,
MIPOJIyKTaMH 3TOPAaHHS OPraHiyHOTO MajuBa, 1 T.1.);

- BAKyyMYBaHHs, OpOJIIHHS, 00€3BOIHEHHS Ta 1HIII.

[TpoTe Bci BOHM OTPEOYIOTH JOPOTOTO 00JIaTHAHHS T BETUKUX €HEPro3arpar.

OpHuM 3 HaOUIBII PO3MOBCIOKEHUX CIIOCOOIB KOHCEPBYBaHHS € CyIIiHHS. BiH mpocTHii 1
3pyunuii. CymieHi QpyKTH 1 OBOYI NPU ONTUMAIbHUX yMOBax MO)KHa 30epiraTé OuIbIIEe OHOTO
POKY, a B TepMETHYHIN Tapi - 1ie AoBiIe. BoHM GBI MOKUBHI Ta KaJOPIidHI.

3 1mi€l0 METOI HaMHU CKOHCTPYHOBaHI €KOJOTTYHO 4YMCTI COHsSYHI cymapku .( Puc. 1.) Ha
OCHOBi COHSYHHUX TEIUIOBUX TIOBITPSIHUX KOJEKTOPIiB. IX MOKHA BUKOPHCTOBYBATH /IS €KOJIOTIYHO
YUCTOTO CYIIIHHS XapuyOBHUX MPOIYKTIB - OBOUIB, (DPYKTIB, 3epHA, pUOH, JIIKAPCHKUX TpaB, TPHUOIB Ta
IH.

Puc. 1. ®ortorpadii COHIYHUX CYIIAPOK HA OCHOB1 COHSYHOTO KOJIEKTOPa

CoHsIUHI KOJIEKTOPH BUTOTOBJISIFOTBCS HA OCHOBI PO3POOJIEHOr0 HaMU CEJIEKTUBHOTO
MOKPUTTS, iK€ €(EKTUBHO MEPETBOPIOE COHSIUHY €HEPrilo B TEIJIOBY. BOHM MpaItoloTh BUKIIOYHO
Ha eHeprii COHIA 1 MPOAYBaOTh Yepe3 CyLIapKy YHCTe TeIule MOBITPsl, He 3a0pyIHIOIOTh MPOAYKTH
Ta HaBKOJIUILIHE CEPEJOBHIIIE.

Cymapku BUTOTOBJISIIOTBCSA 3 CHEIIaTbHUX COPTIB JiepeBa, sIKi HE JaioTh 3amaxiB. BoHu
nepeadavaroTh AyKe MPOCTy YCTAaHOBKY, MalOTh MOXKJIMBICTh PO3MIILIEHHS B Cajli, ropoii, Ha Oy/b
SKIM MICIIeBOCTI Ta y mpumilieHHsX. JloquHa He Hece HITKMX BUTPAT 1 JOAATKOBUX IUIATEXKIB Ha
oOciyroByBaHHS Iijl 4ac ix ekcrutyararii. JIo Toro % Taki IpUCTPOI BKIIOYAETHCS 1 BUKITIOYAETHCS
aBTOMATHYHO IpH HasBHOCTI coHud. lle € myxe 3pydHO, TOMYy IO HE BUMAarae MPUCYTHOCTI
JIOAMHY TiJ yac po6oTu. Ipu BiICyTHOCTI COHIIS BUKOPUCTOBYIOTHCSI HAKOTIMYYBadi €Heprii.
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YIOCKOHAJIEHHSI TEXHOJIOI'TI HACTOSIHOK
Kepebeurkuii P.P., I'puBnsik A.B., Opobuyk O.M.
Hamionansuuii yaiBepcuret “JIpBiBCchbKa moyirexHika”, JIbBiB, Ykpaina
roman.zherebetskyi.xr.2018@Ipnu.ua oksana.m.orobchuk@Ipnu.ua

I'ipKki HACTOSIHKM - 1€ aJKOTOJBHUN HaIlill OTPUMAHUN B Pe3y/IbTaTi EKCTparyBaHHs MPSHO-
apOMaTUYHOI CHPOBHHU CIIUPTOM 200 BOJIOKO.

OpHUM 3 OCHOBHUM €TalliB y BUTOTOBJICHHI HACTOSIHKM € €KCTPAKI[isl — MPOIeC BUITYUYCHHS
PEUOBUH 3 CHPOBHHH 3a JIOTIOMOTOIO eKcTpareHty. IIpomec 0a3zyeTbcsi Ha pi3HUII KOEQIli€HTIB
PO3MOJILTY €KCTPAKTHBHUX PEUOBUH MK (Dasamu piguHa Ta TBEpae Tuto [2].

XOpOomMMH eKCTpareHTaMl € METAaHOJI, €TaHoJI, alleTOH, BoJa Ta eTwianerar. ExcTpareHt
JUTSL BATOTOBJICHHS TIPKOT HACTOSIHKH Ma€ BiIIOBIIaTH BUMOTAM:

- He 3MIIYBaTHCh 3 EKCTPAKIIIMHOIO CHPOBHHOIO,

- 1100pe pO3YMHATH LUIbOBI CIIOJIYKU Ta HE PO3UMHSTH JOMIIIKH,

- He OyTH TOKCHYHHM ISl JIFOTIHH.

BpaxoByroun Bci BHIIE NEpENIYeH] BUMOTH, K €KCTPareHT BUKOPUCTOBYIOTh €TaHOJ, aKe
BiH YHIBEpCAJIbHUN DPO3UMHHUK, 3aBISKUA CBOIM MOJIEKYJSPHIM CTPYKTYypl 3JaTHUI PO3UYMHSATU
MOJISIpHI T1Apo(dUIbHI Ta HENMOJISIPHI TApo(OoOHI CIIOTYKH.

[TpumBuAMMTHA TpOIIEC EKCTparyBaHHS MOJKHA 332 PAaxyHOK 30UTBIICHHS IUIOMI KOHTAKTY
(a3, MOPUCTOCTI EKCTPAKTUBHOTO I11apy, CTBOPUBILIN ONTHUMAaJIbHE CIIBBITHOIIEHHS €KCTPAreHTy Ta
eKCTPAaKTUBHOI CHPOBWHH, IIIBUIICHHS TEMIEPAaTypH, 3a0€3MeYMBIIN JWHAMIYHUHA pyX
eKCTpareHTy.

VY mporeci BUTOTOBJICHHS E€KCTPAKTIB ISl HACTOSIHOK 3a3BHYail BHKOPHCTOBYIOTH METO]]
kjacuuHoi Mmarepanii. CyTh, SIKOrO IMOJISITa€ y TOMY, II0 €KCTPakUifHYy CHPOBUHY 3aCHUIAIOTH Y
€MHICTB, 3aJIMBAIOTh €KCTPAreHTOM Ta HACTOIOIOTH BIPOJOBXK 5 — 10 mi6. OTpuMaHHS €KCTPAKTy
JaHUM METOJIOM BUMarae 3Ha4HO1 3aTpaTu 4yacy 1 0JIep>KaHui eKCTPAKT € HU3bKO KOHIIEHTPOBAHUM.
Came TOMY y MPOMHUCIOBOCTI TOYaJd BUKOPHUCTOBYBATH IHIII METOJM EKCTpakIiii, a came:
eKCTpakKIlisi 3 BHKOPHUCTAHHSIM IIAPOBUX MIIMHIB, EKCTPAKIlil 3 BUKOPUCTAaHHSIM POTOPHO-
MyJIbCAIIMHUX armapariB, eKCTPAKIii 3piHKEHUMHU ra3aMu, (UIbTpalliiHa eKCTPaKIis TOIIIO.

[IpoananizyBaBIIy iICHYIOU1 PEIENTYPH TIPKUX HACTOSHOK, 3aITPOITOHOBAHO HOBY PEIENTYPY
Harolo, sKka BKJIIOYaTUME B ce0e KOMIIOHEHTH MICIIEBOTO MOXOJ/DKEHHS, a caMme SUliBellb, TE€PEH,
exiHames, JucTsA sO6ayHi Ta rpymi. JlaHa cHpOBHMHA BOJIOAIE HE JIUIIE  XOPOIIMMH IIPSHO-
apOMAaTHYHUMH BJIACTUBOCTSAMHM, A€ ¥ MICTUTh B €001 3HAYHY KUIBKICTh KOPHUCHUX EJIEMEHTIB,
0CO0IMBO aCKOPOIHOBOT KMCIIOTH.

3a ans yAOCKOHAJEHHSI TPAIUIIMHOI CXEMH EKCTpakiii MpsSHO-apOMAaTHUYHOI CHPOBUHH,
BUPIIIEHO 3aCTOCYBaTH €KCTPAKTOp 3 POTOPHO-IYNbCALlIHUM HAcoCOM, KUl 3abe3rneuyBaTuMe
MOCTIAHUNA PyX eKCTpareHTy Kpi3b eKCcTpakTuBHMI mmap. [IpsHO-apoMaTtuyHa CHpOBHHA
3aBaHTAXYEThCSA B €KCTPAKTOP 4Yepe3 BEPXHIiH JIOK, Jaii mojgaeTbes ekcrpareHt (eranon). [Iporec
eKCTPaKI[ii 3AIMCHIOEThCA IIISIXOM Oe3MepepBHOrO NEpeKauyyBaHHsS EKCTPAreHTy 3 HIDKHbBOI
YaCTUHU eKCTPAaKTOpa Ha BEPXHIO. TakuM YHHOM JIOCSTA€ThCS MAKCUMAaJbHHM  CTYHiHb
BUBUIbHEHHS apOMAaTHYHUX PEYOBHH 3 POCIMHHOI CUPOBUHU 332 KOPOTKHII 4yac.

Jlanuii MeTon J03BOJISiE OTpUMATH TOTOBUM EKCTpakT 3a JBa AHi, a He 3a 5 - 10.
[IpumBualIeHe OTpPUMAHHS €KCTPAKTy J03BOJIslE €QEeKTHBHIille BHUKOPUCTOBYBaTH pPECYpPCH
oOnaiHaHHS [UIOTO BUPOOHUIITBA.

3aBagKky iHTeHCH]ikalii MpoLeciB eKCTpaklii Ta Mepexil Ha CHPOBHHY MICIIEBOTO
MOXOJUKEHHS 3'SIBJISIIOTbCA  MEPCHEKTUBU BUTOTOBJEHHS IIMPIIOTO AaCOPTUMEHTY IMPOIYKIII,
3HWKEHHS il c00IBapTOCTI Ta 30UIbIIEHHS PUHKY 30yTY.
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BUIT'OTOBJIEHHSA XJIIBOBYJIOYHUX BUPOBIB 3 IUKOIO MOPKBOIO

JIa6yu B.I1., Biuko O.I., Kornuak H.T.
TepHOnIbCHKUI HaLIOHATBHUH TeXHIYHUHN yHiBepcuTeT iMeHi L.ITymros, kadeapa xapuoBoi
6ioTexHooril 1 Ximii, Ykpaina
e-mail 0.vichko.te@gmail.com

Xmi6 1 xymibo0ynoyHi BHpOOM € HEBII'€MHOIO YAaCTHHOKO XapuyBaHHS JIIOJEH IJIOTO CBITY.
AmHari3 JiTepaTypHHX JaHUX MOKa3aB, IO TOBAPOOOIr XITIOHUX MPOAYKTIB KOKHOTO POKY CYTTEBO
3pocrtae. Ha chOroqHinIHiNA JeHb MPOBEISHO PsiI JOCTIIPKEHb 10 BUBUCHHIO BIUIUBY PI3HOMAHITHUX
POCIMHHUX Ta TBApUHHUX J00aBOK (YHKI[IOHATHHOTO IMPH3HAYEHHS Ha SKICTh XJI1000yI0YHMX
BUpoOiB. OCOOMMBO MIKaBUM € TPsiHI TPaBH, SK AUKOPOCIUX TaK 1 KyIbTYpHUX PpOCIHH. Sk
MPaBUJIO, JUKOPOCITI BIAPIBHSIOTHCS OUTBIN CUIBHUM apomaroMm. lle mo3Boisie po3pobnsaTu
MPOJIYKTH 13 HOBUMH CMaKaMM Ta J0JATKOBO 30araTUTH OIOJIOTTYHO — AKTUBHHMHU PEUYOBUHAMH.
CTBOpeHHsI TakMX NPOJYKTIB MOJKJIMBE 32 yMOB 30€pEeKEHHS LIHHUX MPUPOIHUX SKOCTEH
Xap4OBHX MPOAYKTIB Ta BAOCKOHAJIEHHS ICHYIOUMX TE€XHOJIOT1H BUpOOHHUIITBA

VY npencraBneHiit po6oTi, GyHKIIIOHATBHA H00aBKa — €KCTPAKT Ta MEpPEeMeENIeHe HACIHHS JUKO1
MOPKBH OyJIO BBEICHO y PEIENTYPY BUTOTOBJICHHS OATOHIB.

Jlka MOpKBa — IMOIIMPEHA JIIKapChKa POCIIMHA, SIKa POCTE Ha MOJSAX M y BIAKPUTUX Micusax. B
HAyKOBI MEIWIIMHI, TUIOAM IIi€i POCIMHA BUKOPHCTOBYIOTh SIK CHPOBHHY JUISI BHUTOTOBIICHHS
CIIUPTOBOTO €KCTPAKTY, KWW BXOIUTH JIO CKJIAMy Mpernapary YpoJjecaH, KM MPU3HAYAIOTh TPU
JIKyBaHHI HedpoJiTiasy, >KOBYHOKAM SHOI XBOPOOHM, FOCTPOTO Ta XPOHIYHOIO KalIbKYJIbO3HOIO
XOJICIUCTHUTY, TETOHEPPUTY, HUPKOBHUX 1 MEUIHKOBUX KOJIIKaX Ta COJBOBUX JlaTe3aX. Y HapOHIN
MEUIMHI BUKOPUCTOBYIOTh HalyacTillle HaCIHHS JUKOT MOPKBH, a y MOOYTI HOTr0 3aCTOCOBYIOTh K
MIPSIHY TPUTIPaBa JIsl M SICHUX 1 puOHUX CTpaB.

VY HaciHHI TUKOT MOPKBH MICTHTBCS 10 2,78% edipHUX OJIiH, M0 CKIAAy SKUX BXOIUTH PSJl
010JI0T1YHO-aKTUBHUX KOMIIOHEHTIB - JIIHAJIOOH, T'€PaHioJ, JayKOH, a3apoH, IIUMEH, o-TiHEH, [3-
MHEeH, JIMOHEH, [3-0icaboJIeH TOIIIO.

Jlo6aBKy BHOCHJIM B TICTO, 3aMilllaHE OIMAPHUM CIIOCOOOM, y BHUTJISAI MOPOIIKY Ta BOIHOTO
€KCTPaKTy PI3HOI KOHIEHTpallli. SIKiCTh TOTOBUX BHPOOIB BH3HAYaIW 3a OPTraHOJICNITHYHUMH Ta
($h13UKO-XIMIYHMMU MMOKa3HUKaMu. ['0TOB1 BUpOOHM MOPIBHIOBAJIM MK COOO0I0 Ta 3pa3KoM 0e3 BMICTY
HACIHHS.

JlocniaHi 3pa3ku 13 BMICTOM MOpOUIKy 3%, Maiau 30JI0TUCTO-3€JIEHKYBaTHIl KOJIp CKOPUHKH,
COJIOJIKHMI CMaK 3 JIETKUM IIPUCMaKOM MOPKBH, BiTUyBaBCsI IPUEMHUI NPSHUIN apomart. Y 3pa3kax i3
BMICTOM TOpoliKy 5% mnpsHuii apoMaT OyB OUIbII BHUPaKEHUH, CMaK COJOJIKHUHA 13 JIETKOIO
TIPKOTOI0, CKOPUHKA HaOyBajia CBITJI0-3€JIEHOTO 3a0apBJICHHS. 30UIBIICHHS B PEIENTYP1 MOPOIIKY
10 7% BUKIMKAJIO MOSBY TIPKOTO INPUCMAKy, @ Y M SKYIIIl CIOCTEpPIrajaucs CIiid HEMpOMICY Ta
YUIUTbHEHHSI, 3ajIMIaBCs YITKUW MpSHUNA apomar. Y 3pas3kax i3 BOJHUM EKCTPAKTOM HACIHHS -
CKOPHMHKA pyM ’siHa, CBITJIO-)KOBTA, HA CMaK — COJIOJIKYBATI 3 Jie/Ib BIIYYTHUM MPUCMAKOM MOPKBH, 3
JIETKUM MPUEMHHUM MPSHUM apOMaTOM.

3Bakaloul Ha pe3yiabTaTH IMPOBEIEHOTO OI[HIOBAHHS JOCHIITHUX 3pa3KiB 3a 30BHIMIHIM
BUIJISIOM  (KOJIp CKOPUHKH, CTaH TMOBEpXHi, ¢opma BUPOOY), CTAaHOM M’SIKYIIKU (KOJIIp,
PIBHOMIPHICTh OKpacy, elacTUYHICTh, IPONEYEHICTb), JTUMKICTIO, TOPUCTICTIO, aPOMATOM 1 CMaKOM
BUPOOIB, 3alpONOHOBAHO BHOCHUTH B pELENTYpY BHUIOTOBJIEHHS OaToHIB 3% mopomky abo
eKCTPaKTH HACIHHA JMKOi MOPKBH JJISI OJI€p’KaHHS HOBOTO BHIY XJIIOOOYJIOYHOTO MPOIYKTY, IO
Oyze 1iKaBui CIIO’KUBaYaM.
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HNEPCHEKTHUBHICTDH 3ACTOCYBAHHS HACIHHS JIbOHY TA ITPOAYKTIB HOI'O
NEPEPOBKH Y TEXHOJIOT'T XJIIBOBYJIOYHUX BUPOEBIB
Jlanoswii P.b., Biuko O.I., Hazapxko 1.C.
TepHONIbCHKUI HaIOHATBHUH TeXHIYHUHN yHiBepcuTeT iM. . [Tymos, TepHomninb, Ykpaina
e-mail: o0.vichko.te@gmail.com

BupoOGHHUIITBO Ai€THYHUX MPOAYKTIB XapuyBaHHS 3 BHKOPHCTAHHSIM SIK CHPOBHHHU OBOYIB,
(GPYKTIB € OJIHIEIO 3 TOJIOBHUX IIJICH Yy raimy3i «310poBoi» bki. ToMy HUHI BXXKE CTAJI0 XapaKTepHUM
CTBOPIOBATH MPOJYKTH XapuyBaHHs JUIS 3BHYAHHOTO Ta CIEIiali30BAHOTO Xap4dyBaHHS HAa OCHOBI
CUPOBHHU OTPUMAHOI 3 PI3HOMAHITHUX 3JaKOBUX KYJIBTYp Ta IUKOPOCIHX (OPM POCIIHH.
Komb6inamii yncieHHnx (hi310JI0TTYHO aKTUBHHUX CHOJYK 3€pHA, (PPYKTiB, OBOYIB 1 POCIMHHOT MacH
HMOBIPHO CHPUYMHSIOTH CHHEPTi3M 3 OCHOBHHMHU ITOKMBHUMH PEUOBHHAaMU (IlI€ HE B MOBHIN Mipi
BHUBYEHI), K1 3a0€3Me4yIOTh JIOCTaTHE IMO3UTUBHE CIPUUHATTS CHOXUBA4aMM IIMX TPOJIYKTIB.
OnmHuM 13 HaWJABHIMIUX 1 €KOHOMIYHO BAXKJIMBHUM HACIHHSIM, SIKE€ PO3MOBCIOKEHE B 0OaraThox
perioHax €Bpomnu € JbOH. 3aBISKU CBOEMY XIMIYHOMY CKJIaJy JUISHE HACIHHSA CTa€ BAXIJIMBUM
(GYHKIIOHATPHAM 1HTPENIEHTOM XapyOBHX IPOIYKTIB, OCKUIBKM MICTHUTH OJil0 OaraTy omera-3
KUPHUMU KUCJIOTaMH, 3aCBOIOBaHI OUTKM Ta JirHaHu. KpiM Toro, 10 JIbOH € OJIMH 13 HaibaraTmmx
JDKEpell  0-JIIHOJIEHOBOI KHCIOTH Ta JICHaHIB, JUITHE HACIHHS € HEe3aMIHHUM JDKEpeloM
BHCOKOSIKICHOTO OUIKa 1 pO3YMHHOT KJIITKOBUHU Ta Ma€ 3HAYHUHN MOTEHIIaN K JKepesno (PeHOIbHUX
cronyk [1]. JImst crioskvBaHHS JTIOAMHOIO BUKOPUCTOBYIOThH JUISIHE OOPOIIHO Y BUIJISII MEJIEHOTO
3epHa Yy BakyyMHIM ymakoBui abo mpoaykTH 30aradeHi HaciHHAM JbOHY. Hampuxman, suisiHe
HACIHHS MOXHa BKJIIOYUTH B TPaJUIlIiiH1 XapuoBl MaTpPHUIll HA OCHOBI 3€pHOBUX KYJIbTYp Y BUTJISIL
xJ1i0a Ta MaKapoOHHUX BUPOOIB, Y €YHI IPOJYKTH, Y TOTOBI 3aKyCOYH1 IPOJYKTH, TaK SIK MPOSBIISE
BHCOKY CITOKHBYY CIPUHHATIUBICTD [2]. 3 yciX minmiaiB y HaciHHI Jb0HY (pudmm3Ho 30 %) 53 %
MIpUIMAJIa€ Ha O-JIIHOJIEHOBY KUCIOTY, 17 % Ha nmiHoneBy, 19 % Ha oneiHoBy, 3 % — creapuHOBY 1 5
% — MaNbMITUHOBY KHUCIIOTY, sika 3a0e3neuye 4yJoBe n-6 CIiBBIAHOUIEHHS A0 N-3 KUPHUX KHUCIOT,
npuosm3no 0,3:1 [3]. Tomy HaciHHS MOXke OyTH albTEPHATHUBOIO I 3a0€3IMEeUCHHST HACEJICHHS
II€I0 KUPHOIO KUCIOTOI B PErioHax CBITY, J€ HEMAaE 3HAYHOTO JOCTYIY 0 MOPCHKUX MPOJIYKTIB,
SIK1 € HAMKpaIIuM PKEPEeIoM n-3 )KUPHUX KUCTIOT.

Hamu mpoaHaiii3oBaHO XKUPHOKHCIOTHHNA Ta aMIHOKHUCJIOTHUW CKJIaJ JBOX BHUIIB OJIIH:
JUITHOT 1 MIIEHWYHOI 3 METOK MOMIIMBOTO BBEJICHHS JUISHOI OJIii y BUPOOHMITBO Xiiba 1
XJ11000yT0YHUX BHPOOIB.

Bceranosineno, 1110 3a KUIBKICTIO HOJIIHEHACUYEHOT 0-J1IHOJIEHOBOT KUCIOTH, IKa BiTHOCUTHCS
JI0 pOAMHU OMera-3, JijisiHa oJiist B 7,8 pasa mepeBulyBaja BMICT 1i y 0JIii 3 MIIEHHYHOTO OOpOLIHA.
ToOTto y muistHIN 0J1ii KUTBKICTh TaHO1 €CCeHIIaIbHOT KMCIOTH cTaHoBMIa 54,62 £ 0,11 % Big Macu
yCiX KUPHHUX KUCIOT. KpiMm Toro, JijsiHa oJ1isl 3Ha4HO Oarartiiia 3a MIIEHUYHY 32 BMICTOM OJICTHOBOT
KHUCTIOTH, 11 KUIBKICTh Yy JUISIHINM oiii craHoBmia 19,70 + 0,09 % Bix 3aranbHOi Macu KHUCIOT, IO
BignoBiaHO B 1,3 pasa Ouibiue. [lpu ouiHIlI aMIHOKMCIIOTHOTO CKJIaAy BUSBIEHO, IO Y JUISHINA Oil
aMIHOKHCIIOTHUH CKOpP JIMITYIOUMX aMIHOKUCIOT TPEOHIHY 1 Ji3uHy craHoBuB 98 1 80 %,
BiAnoBiAHO. Taka KUMbKICTh AAaHUX aMIHOKHCIOT y JUISHIN omii, mpaktuyHo Ha 10 1 15 % Oinbuia,
HDK y mmeHuyHid. OTe, 4acTKOBa 3aMiHa MINEHUYHOTO OOpoIllHa Ha JUIssHE Oyae CHIPUSTH
MOKPAILEHHIO KUPHOKUCIOTHOTO CKIIAAY Ta MiABUIIUTH HOr0 aMIHOKHCIOTHHH CKOP.

Jlireparypa:

1. Lialyk, A., Pokotylo, O., Kukhtyn, M., Beyko, L., Horiuk, Y., Dobrovolska, S. & Mazu,
0. (2020). Fatty acid composition of curd spread with different flax oil content. Nova
Biotechnologica et Chimica, 19(2), 216-222.

2. JIsmuk, A., Beiiko, JI., Kyxtun, M., ITokotuno O. (2021).Bukopucrants JIsiHOT Ol y
BUPOOHUIITBI XapUOBUX MPOAYKTIB. BicHuk azpapnoi nayku, 3(99), 78-83.

3. Singh, K. K., Mridula, D., Rehal, J. and Barnwal, P. (2011). Flaxseed: A potential source
of food, feed and fiber. Critical Reviews in Food Science and Nutrition, 51(3), 210-222.
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OAEPKAHHSA TA OIIHKA AKOCTI TA BE3IIEYHOCTI
3I'YIIEHOI'O MOJIOKA 3 IYKPO3AMIHHUKAMMU
[Moscrsna J1.C., Panyk M.€., Capibekosa [I.I".
XepCOHChKH HAIlIOHATBHUH TEXHIYHUN YHIBEPCUTET, XEpCOH, YKpaiHa
e-mail: mr0581@ukr.net

Taxi sacori, sIK 3rylIeHe MOJIOKO, BiJIOMI KO)KHOMY 3 HAac 3 PaHHBOTO JUTHUHCTBA. 3TYIICHE
MOJIOKO — 1€ KOHAUTEPCHKUN MPOAYKT, SIKUM € KOHIIEHTPOBAHUM MOJIOKOM i3 JI0JAaBaHHSM TEBHOT
KUTBKOCTI IyKpy. B KOHAWUTEPCHKIM ramxy3i 3rylIeHe MOJIOKO € CKJIQJI0OBOI0 0araThoX KpeMmiB i
HAYMHOK. TaKoX 3rylieHe MOJIOKO MO)KHA BXKHMBATH 1 B YUCTOMY BUTJISI, JT0JIaBaTH WOTO B KaBy,
KAaKao 4M Yau.

Crin 3a3Ha4MTH, IO 3TYHICHE MOJIOKO HE TUIBKM CMAYHUU MPOIYKT, aje i KOPUCHUH, Ha
BIIMIHY BiJ OaraThb0X COJIOAONIIB. TE€XHOJOTIYHHMI MpOIeC MPUTOTYBaHHS 3TYIIEHOTO MOJIOKa
JI03BOJISI€ 30€perTy B MPOIYKTI MAKCUMYM BKpall KOPUCHUX PEUYOBUH 1 KOMIIOHEHTIB, SIKI MICTSTBCS
B MoJoni. I{e Oarato aMiHOKHCIIOT 1 BITaMIHIB, @ TaKOX KaJibliid, ocdop Ta 1HIII MIKPOEIEMEHTH.
[Tpu mpOMy BapTO BiI3HAYMTH, 11O 3TYIIEHE MOJIOKO 3aCBOIOETHCS B JIIOACHKOMY OpraHi3Mi 3HAYHO
IIBUIIE, HDK 3BUYaiiHE KOPOB’sYe€ MOJIOKO. Takok 3rylieHe MOJIOKO Mae TpPUBAIMHM TepMiH
30epiraHHs, IPOTATOM SIKOTO B POAYKTI 30epiraloThCsl BCl KOPUCHI MIKpoesieMeHTH. Tomy 3ryieHe
MOJIOKO Ma€ MOMHUT y perioHax KpaiiHboi MMBHOYI, Jie aBITaMI1HO3 3yCTPIYAETHCS Iy>KE 4acTo.

AJe 3ryiieHe MOJIOKO BITHOCHTBCS IO JIyXe KaJIOPIMHUX MPOAYKTIB XapuyBaHHs. [loka3Huk
kajopiitHocTi y 100 rpamiB JaHOTO COJIOJIKOTO MPOJIYKTY CTaHOBUTH 329 kkai. Tomy nieTosioru He
PEKOMEHAYIOTh BJKMBATH Y BEJNMKIM KUIBKOCTI e MPOAYKT JIOASM, SIKI CTPaXXIaloTh HaJAMIPHOIO
Barolo Ta JOTPUMYIOThCS TIETUYHOTO XapuyBaHHSA. TakoX HE PEKOMEHIYETHCS BXXKHBATH 3TYyIICHE
MOJIOKO 1 JTFOJISIM, Y SIKUX JIIarHOCTYBAJIM TaKe 3aXBOPIOBAHHS, SIK I[yKPOBHH /T1a0eT.

JliaGeTHKH MOXYTh TOJIACYBATH 3TYIIEHHM MOJIOKOM, ajie TUIBKH SKIIO B HOTO CKiami Oyme
BiICYTHIM IyKop. TopriBeabHa Mepexka MPOTOHYE I TaKUX CHEeU(pIYHUX KaTeropid HaceIeHHS
3TYIIEHE MOJIOKO abo 0e3 IyKpy, a0o IMepeBaKHO 3 JOJABAaHHSAM TaKUX 3aMIHHUKIB ITyKpY, SK
¢dbpykTo3a abo cTeBis. AJe BKazaHl IYKPO3aMIHHMKHA MarOTh 1 HETaTHUBHI BJIAcTHBOCTI. Tak,
BXXHMBaHHS (DPYKTO3W y BEITUKHUX KUTBKOCTSIX MOYKE MPHU3BECTH JIO IMiJBUIICHHS PIBHSA XOJIECTEPUHY
Ta KUPOBOTO TIEPEPOKCHHS MEHIHKH. A 1I0JI0 CTEBIi, TO 1 CMOXMBaHHS MPOTUIIOKA3aHO JIFOMSIM,
0 OpUIMalOTh MpernapaTd Ulsl 3HM)KEHHS PIBHS XOJIECTEPUHY B KpOBi, MpOTH3amaibHi abo
MPOTUTPUOKOBI JiKH. TaKoX TMPOMYKTH 31 CTEBIEO CIiJ 3 OOEPEKHICTIO BXHMBAaTH THM, XTO
CTpa)<Ja€ Ha aJieprio O KBITYYHX POCIUH.

B naboparopaux ymoBax XHTY onepxkyBanu 3ryiieHe MOJOKO 3 J0JaBaHHSIM IPUPOJTHHUX
IYKPO3aMIHHUKIB — EPUTPUTY Ta KCUJIITY, Kl MAlOTh CIPUSATIMBHI BIUIMB Ha OPraHi3M JIIOJIMHHU.
Cepenl KOPUCHUX BIACTMBOCTEH BUKOPUCTAHUX 3aMIHHMKIB IIYKPY CIIiJ] 3a3HAUYMUTHU, 110 EPUTPUT HE
nopyiurye Mikpodaopy KuIIeuHHKa, He TIcye 3yOu, He BIUIMBAE HA PIBEHb LIYKPY B KPOBi, TOOTO Mae
HYJIBOBUU ITIKEMIUYHUHN 1HJEKC Ta HE Ma€ eHepreTUyHoI MiHHOCTL. KChiiT Mae cipuaTanBuil BIUIUB
Ha CTaH POTOBOi MOPOKHUHU, HE BIUIMBAE HA OOMIH PEUYOBHH, MOBUILHO MOTJIMHAETHCSI OPTaHI3MOM,
30UTbIIYE MIUIBHICTh KICTKOBUX TKaHUH, IO pOOUTH HOro e(ekTUBHUM [UIsl JIKyBaHHS
OCTE0TIOPO3Y, Ta MOKpPAIlye TPABJICHHS 1 3aCBOEHHS BiTaMiHIB rpymnu B.

SIKiCTP MOJIOUHUX KOHCEpPBIB, MPUTOTOBAHUX 3 BUKOPUCTAHHS LYKPO3aMIHUKIB, OLIHIOBAIU
3rigno 3 JICTY 4274:2019 «KoHcepBu MonouHi. MoJioko He30upaHe 3ryiieHe 3 nykpoM. TexHiuHi
yMOBW». BcTaHOBIIEHO, IO 3a OPraHOJENTUYHUMH, (I3UKO-XIMIYHUMHU Ta MIKpOOIOJIOTTYHUMHU
MOKa3HUKaMH JOCITIKEH1 3pa3Ki 3TYIIEHOTO MOJIOKAa B LIUIOMY BiANOBIAalOTh BUMOTAM MAiF0UOTO
JACTY 4274:2019. CrnocrepiratloTbcsi OKpeMi He3HadHl BIIXWUJIEHHS B KOJIbOPI, KOHCHUCTEHLII Ta
B’SI3KOCT1 MPOJYKTIB, MPUIrOTOBAaHMX 3 BHUKOPUCTAaHHAM IYKPO3aMIiHHUKIB. AJjie B IUJIOMY
IIPUTOTOBAHE 3TYLIEHE MOJOKO Mae 0araTo KOPHCHUX BIJIACTHBOCTEH, TOMYy Moxke OyTH
PEKOMEHIOBAHO JI0 IPOMUCIOBOTO BUPOOHMIITBA.
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JOCJIKEHHS KYJIbTUBYBAHHSA APIK/I7KIB SACCHAROMYCES CEREVISIAE
B PI3BHUX CEPEJOBULIAX
Iouanceka [.4., Xnioummua 1O 5.
Hamionansnuii yaiBepcuret «JIbBiBChKa mosiTexHikay, JIbBiB, Ykpaina
iryna.y.pochapska@Ipnu.ua

Hpixmki poxy Saccharomyces cerevisiae BITHOCATBCS 10 TETEPOTPOGHUX MIKPOOPTaHI3MIB,
AKi AK JOKEpeNno eHeprii Juisl JKUTTEAUIBHOCTI BHUKOPHCTOBYIOTH TUIBKH EHEPril0 3B'S3KY
BYIVICBOAHEBUX CIHOJIYK — HEOOXITHMX Juis OlOCMHTE3y KOMIOHEHTiB. /0 Takux CHOJyK
BITHOCATBCS pI3HI MOHO- Ta JUBYIVICBOIU, SK TIIOKO3a, (PYKTO3a, caxaposa, MallbTo3a,
MaJIBTOTPi03a, Ta, 3HAYHO MEHIIIe, esKi 1HIIi Iykpu. OCTaHHI MICTATBHCS B COJIOIOBOMY CYyCIi Ta Y
OypsIKOBilf MeJsCi, 10, B OCHOBHOMY, BUKOPHCTOBYIOTHCSI B CYYaCHHX TEXHOJIOTISAX OpOIMIBHHX
BUPOOHUIITB SIK MMOKUBHI CEPEAOBUILA IS JPLKIKIB.

CyuacH1 TexHOJIOT1l OpOJMIBHUX BUPOOHUIITB 0a3yrOThCsl Ha OTPUMAaHHI YUCTOI KYIbTYpH
apixmkie (UK, siky mOTIM MOXHA BUKOPUCTATH JUIsl IPUTOTYBAHHS LIILOBOTO MPOAYKTY. SKICTh
TOTOBOTO MPOAYKTY 1 €(EKTUBHICTh TEXHOJIOTTYHOTO MPOLECY 3aJIEKUTh (32 TEXHOJIOTIEID) BIJ
BUpOIIyBaHHs Ta (i3ionoriyHoro crany Saccharomyces cerevisiae.

JlocnipkeHHsl OJIATallo Y BUBUEHHI BIUIMBY KOHUEHTpALlli caXapo3u B MEJSICOBOMY CyCJl Ta
MajbTO3U y COJIOJIOBOMY CYCJIiI Ha MpPOLIEC PO3MHOXKEHHS JIPLKIDKIB, SIKI BUKOPUCTOBYIOTHCS B
PI3BHOMAHITHUX OpOAMJIBHUX BHpPOOHMITBAX. Sk KUBUJIbHE CEPENOBHINE BHUKOPUCTOBYBAIU
OypsIKOBY TIATOKY 3 CaXapo30I0 Ta COJIOJIOBE CYCII0, OCHOBHUM BYIJIEBOJTHEM SIKOTO, € MaJIbTO3a. [Ipn
BHUPOIIYBaHHI JPIK/DKIB BUKOPUCTOBYIOTH OYpSIKOBY MAaTOKy 1 COJIOZOBE CYCIO $IK >KHBHJIbHE
cepenoBuine. Jlocminyu MpOBOIUIN HA 3pa3Kax CHUPTOBHX, XJITI0OMEKapChKUX, BUHHUX Ta MUBHUX
JIPDKIKIB. [HTEHCUBHICTH PO3MHOKEHHS IPDKJKIB OIIHIOBAIN BIMOBITHO 70 KOHIIEHTpAIll KIITHH
Ta TUTOMOI MIBHAKOCTI iX MOJUTY TiJ Yac BHUPOINYBaHHA. BHBYEHO 3aKOHOMIPHOCTI BIUIHUBY
KOHIIEHTpAIlli Ccaxapo3W Ta MaJIbTO3W, KIHIIEBOI KOHIIGHTpallli APDKIKIB PI3HUX IITaMiB Ta
TpUBAJIOCTI ar-dasmu.

Jlnst JOCSATHEHHS TOCTaBleHOT METH 0O0'€KTaMHu JOCHIDKeHHS Oyilo BHOpaHO BigoMi Ta
IIUPOKO BUKOPHUCTOBYBAHI y BIAMOBITHUX TaTy35X OpOAMIBHUX BUPOOHMIITB IITaMU APDKIKIB, a
came: Paca KuiBcoka 21 - xmibonekapenki; Saflager S-23 (Weihenstefphan) - muswi; SafSpirit C-70
(Fermentis Lesaffre)- criprosi; VR 44 (Benbrist) - BUHHI.

Sk moKMBHE CEpEeNOBUINEC BUKOPUCTOBYBAIM OypsikOBY Melisicy, 1o Bianosigae JICTY 3696-
98 3 caxapo3010 Ta COJIOJIOBE CYCIIO, B IKOMY MajbTO3a € OCHOBHHUM ByrlieBoAHEeM. [yt mpoBeneHHs
JOCIIIPKEHHSI TOTYBaJId PO3YHH MEJSICH Ta COJIOJIOBOTO Cyclia YOTHUPHOX KOHIIEHTpAIlii B JianazoHi
9-20 % mac. ITouaTkoBa KOHIIEHTpAIlis APDKHKIB y BCIX BUIAIKax Oyrna 1,5%x10%+0,2x10° knitun B
OJIHOMY CM°.

B pesynbrari mociimkeHHs Oylo BCTAHOBIEHO, IO BHHHI Ta XJIi00OMEKapchKi APLKIXKI €
HaWOIIBII MPUAATHUMH TPU BUCOKUX KOHIEHTPALISAX BYINIEBOMAIB. 30UIbIIEHHS KOHIIEHTpAIli
caxapo3d B JKHUBWIBHOMY cepenoBuili 10 16% COpUYUHUIO 3aTPUMKY PO3MHOXKEHHS BCIX
JNOCHIPKEHUX ITaMiB ApikKiB. [Ipore 30iIblIeHHS KOHIEHTpalii ManabTo3W B KUBHILHOMY
CEPEIOBUINI TaKOXK CIPUYMHUIIO 3HUKEHHSI PENPOIYKTUBHOI aKTMBHOCTI APDKKIB yCIX IITaMiB,
ajie B MEHII Mipi. Mu BUSBUIIN, 1110 30UTbIIEHHS KOHIIEHTpALlli BYTJIEBOIB M1/ 4aC PO3MHOXKECHHS
JPDKJDKIB Y cepeloBUILI 3 caxapo3a BUKIMKae OuTblI BUpaxkeHuil edekt Kpeorpi.

Takum yrHOM, HAHOUTBII MPUCTOCOBAHUMH J0 BUCOKHX KOHIIGHTpAIliil caxapo3u € BUHHI Ta
XJT100NeKapehKi JPDKIXKI, MalbTo3uW - xJibomekapcbki Ta coupToBi. Lli pesyabrat Takox
MIATBEPIKYIOTHCS TaHUMU TIPO 3MIHY MUTOMOI MIBHUAKOCTI MOALTY KJIITUH JOCHIIKYBaHUX IITaMiB
JOPDKIKIB MPU KYITBTUBYBAHHI B )KMBHIIBHUX CEPEIOBHINAX 3 PI3HOIO KOHIIEHTPAIIIEI0 caxapo3u Ta
MajbTO3H.
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JOCJIUKEHHS NITEHUYHO-JUISAHOT O XJIIBA 3 PI3HUM BMICTOM JUJISSHOI'O
BOPOLIHA
Cwmousik LIL, TToxotuno O.C., Kyxtun M./I.
TepHONIbCHKUI HaIOHATBHUH TeXHIYHUHN yHiBepcuTeT iM. . [Tymos, TepHomninb, Ykpaina
e-mail: pokotylo_oleg@ukr.net

[TpoGnema mupIIOro BUKOPUCTAHHS PI3HUX 3€PHOBUX KYJIBTYP Y XapyoBiil MPOMHUCIOBOCTI
JUTS CTIO’KUBAHHS JTFOJIMHOIO Oylia MpeMEeTOM IHTCHCUBHHX JIOCIHIPKEHD MIPOTATOM 0araThOX POKIB
y PI3HHX HAYKOBHUX Ta BHUPOOHWYMX YCTAaHOBaxX. BimdyTHO 3pocTae iHTEpec J0 NPOAYKIi, 110
MICTUTh PEYOBHHH, SKi OJarOTBOPHO BIUIMBAIOTH Ha OPraHi3M JIFOJAWHH, 3aBISKA CBOIM JTIETUYHHM
BIIACTHBOCTSM 1 3JaTHOCTI 3amoOiraTe JeskuM 3axBoproBaHHs [1]. 3MiHM [mo0J0 palioHy
XapuyBaHHS BiJOyBarOTbCA B 0araTbOX MPOMHCIOBO PO3BHHEHUX KpaiHaX, apkKe CIocid XKHUTTA 1
XapuyBaHHS, IO Iependaydae CIOXUBAaHHSA 3HAYHOI KUIBKOCTI MPOJYKTIB BHUCOKOTO CTYIIEHS
«OYHIIEHOCT1», TPU3BIB JI0 30UIBIICHHS, TAK 3BAHUX XBOPOO MUBLIIZAIT (0KUPIHHSI, aTEPOCKIEPO3,
yKpoBUU miaber Ta iHmIl) [2]. Y CBITJII CyyacHHUX 3HAHb HACIHHS JIbOHY Ta TPOJIYKTH MOTO
nepepoOku, (oJisi 1 OOpPOIIHO) SIK IHTPEHIEHTH UIOJCHHOTO PAIlOHY MOXYTh OyTH Ba)KJIMBUM
(bakTopoM 30arayeHHs OpraHi3sMy MOJIHCHACHYCHUMHU XUPHUMHU KUCIOTaMH (pOJWMHH omera-3),
aMIHOKHUCIJIOTaMH, BiTaMiHaMu Ta MiHepasaMu. OCTaHHI JOCTIIKEHHS! peKOMEHYI0Th BxkuBatu 30
— 70 T IpOoAYKTIB 3 HACIHHS JIbOHY JJIsl 3HIKEHHS PIBHS XOJIECTEPUHY B CHPOBATIIl KpOB1 0colawm,
SIK1 CTPaXK/1al0Th Ha OPYLIEHHS JIiMiAHOTO 0OMiHY. HaciHHS ThOHY — IIMPOKO BUKOPUCTOBYETHCS Y
€Bporni 1me 13 CepemHOBIUYs, SK XapyoBa J00aBKa 1 BBAXKAETHCS BAKIWBUM (YHKIIOHATLHUM
IHTpEAIEHTOM, IO € JPKepesioM anb(a-IiHOJIEeBOI KUCIOTH, BHUCOKOSKICHUX OUIKIB, (PEHOJbHUX
CIOJIYK, KJIIITKOBUHU Ta MIHEPAJIIbHUX pedoBHH [3].

Mertoro po6oTu Oyn0 OOrpyHTYBaTH ONTHUMAIbHE CITIBBIIHOIIEHHS MIIEHUYHOTO 1 JIUITHOTO
OOpoIITHa y TEXHOJIOT1i BUPOOHMIITBA XJ1i0a 30araueHoro oMera-3 >KHpHUMH KHUCJIIOTAMHU.

Po3pobneno penenTypHUid CKIIal MIIEHHYHOTO-JUITHOTO XJ1i0a 3 BMICTOM JUISTHOTO OOpOIITHA
B KUIbKOCTI 15 %, sikuii Mae mifgBUIIEHY OIOJIOT1YHY LIHHICTH 3aBISKU BMICTY OMera-3 »HUpHUX
KHCJIOT. BcTaHOBNIEHO, MO MO Mipi 30UTBIICHHS KUIBKICHOTO BMICTY JUISTHOTO OOpOITHA Y TiCTi
MIPOLIECH HAPOCTaHHS I'pajyca KUCIOTHOCTI MOCTYNOBO 3HMKYIOThCS, MOPIBHIOIOUN 3 KOHTPOJIbHUM
3pa3KoOM TiCTa, Y SKOMY BHKOPHCTAHO TUIBKH MIIIEHHYHE OopomrHo. YacTka JuissHOro OopoIrHa
oueiie 20 % BiA 3arajdbHOro 00’€My BCHOrO OOpOIIHA 3yMOBIIOE HebOa)xkaHe CIOBUILHEHHS
nporieciB OpoiHHs. BCcTaHOBICHO 3aJIe)KHY TEHJICHIIIIO 11010 3MEHIIIEHHS MUTOMOIO 00’ €My TicTa
BiJI KUIBKOCTI JOJIaHOTO JIISTHOTO OopomrHa. 3amiHa Bix 15 mo 25 % mmeHnyHOoro OOpoOIHA HA
uisiHe Oyzae 3meHmyBatd Ha 12 — 24 % o6’em Ticta. Bojoricte M’sikymia xii6a MIIEHUYHOTO 3
nonaBaHHsAM OopoinHa JUisHy Big 5 g0 20 % 3pocrae, IpoTH MIIEHUYHOro Xjiba, MpoTe BOHA
3HAXOJIUTHCS B MEXaX BHUMOI CTaHAapTy. 30UIbIICHHS KOHIEHTpALil JUIIHOTO OOpoIlHa Yy CKIail
xJiba 10 25 % 1 Ounbiie 3abe3neuye BOJOTICTh M’ sikyma Buile 44 %. KuciaoTHICTh 1 MOPUCTICTD
3paskiB xJ1106a 3 BMICTOM JUIIHOTO OoporrHa B 5 10 25 % Oyna y Mexax CTaHJapTHUX BEIUYUH.
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in Ukrainian household. Journal of Food Science and Technology, 55 (1), 252-257.
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(2015). Lipogenesis adipose tissue of the laboratory animals after loading cholesterol. Meouuna i
Kkainiuna ximis, 17, 1(62), 31-35.

3. Lialyk, A., Pokotylo, O., Kukhtyn, M., Beyko, L., Horiuk, Y., Dobrovolska, S. & Mazu,
0. (2020). Fatty acid composition of curd spread with different flax oil content. Nova
Biotechnologica et Chimica, 19(2), 216-222.
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36PO/I’KYBAHHS KBACHOI'O CYCJIA TEPMOTOJI EPAHTHUMHU HITAMAMHU
MIKPOOPI AHI3MIB
Coxkonoscbka 1.O., XKepebenpkuii P.P., Opoouyk O.M., [I3insk b.O.
Hamionansuuii yaiBepcutet “JIpBiBCchbKa moyirexHika”, JIbBiB, Ykpaina
oksana.m.orobchuk@Ipnu.ua

Bucoxi cMakoBi SIKOCTi 1 KOPHCHI JUIsl OPTaHi3My JIFOJMHH BJIACTUBOCTI MO3ULIOHYIOTh KBAC
K Hamiid, II0 NPEeKpacHO BTAMOBYE CIHpary Ta oOcBbKae. XIMIYHMHA CKJIaJ KBacy BKIIOYA€E
MiHEpaJlbHI PEYOBUHH, MIMPOKHUU CIIEKTP aMIHOKUCIOT, OUIBIIICTh 3 SKHMX € HEe3aMiHHUMH, IO
CYTTEBO IMIJBUINYE 3HAUCHHS KBacy SK (YHKIIOHAIHFHOTO Hamoro. KBac MICTUTh KOMIUIEKCHI
Bitaminu B1, B2, B6, B12, B15, C, D, PP, H, E ta ixmri, MoJI04HY KUCIOTY. 3 MEIUIHOT TOUKH 30Dy
KBaC TMPUTHIYYE 1 3HE3apaxxye XBOPOOOTBOPHY MIKpOQUIOPY KHUIICYHUKA, PETYII0€ HOTO
KHUCJIOTHICTh, CIIpUSi€ KpalmioMy OOMIHY pEYOBHMH, OKHCHO-BITHOBHUM IIpollecaM MpU JAUXaHHI
KUBUX KJIITUH, HOPMAJIbHOMY BIIKJIAJICHHIO COJIEH y KICTKOBUX TKaHUHAX, MOKpAIye MisJIbHICTh
CEPIIEBO-CYJMHHOT CHUCTEMH 1 peryitoe (yHKIii HEepBOBOI cucTeMu. KBac OTpUMYIOTH HIISXOM
KOMOIHOBAHOTO HE3aBEpIICHOTO MOJIOYHO-KUCIOTO 1 CIHMPTOBOIO OpOAIHHA 3 HACTYIIHUM
KYITa)XyBaHHSM I[yKPOBUM CHPOIIOM.

AKTyaqbHUM € JOCHIDKCHHS TEXHOJIOTIM 1 pelenTyp KBacy >HBOTO OpOMIHHS IS
CTBOPEHHSI KOMIUIEKCHOTO (DYHKIIIOHAJTFHOTO 0€3aIKOTOJIHFHOTO HAIOK0 3 MAaKCUMAIIBHO MOIJIUBUM
KUTbKICHUM 1 SIKICHUM BITaMI1HHO-MIHEpaJIbHUM CKJIaJIOM.

3 METOI0 JOCTIKEHHS BIUIMBY MIKpPO(JIOPH Ha SKICTh 1 BIACTUBOCTI HAMOIO, BU3HAYCHHS
ONTUMAJIBLHOI TeMIepaTypu 1 yacy OpOAIHHA 3AIMCHEHO psAJ EKCHEpUMEHTIB 30pOoKyBaHHS
KBaCHOrO0 cycjia IITamMamMH TEepMOTOJEPAaHTHUX JPDKPKIB 1 KOMIUIEKCAMHM Ha  OCHOBI
MOJIOYHOKHUCIINX OaKTepiil.

[Ipu cminbHOMY KyJIbTHBYBAaHHI JBa BHAM MIKPOOPraHI3MIB 3HAXOISATHCS B CHUMOI03i:
Mosounokucii Oakrepii (MKDB) cTBOPIOIOTH KHCIOTHICTH CEPENOBHINA, ONTHUMANBHY IS JUIS
OPDKIDKIB, a JPDKIKI BUAUISIIOTE B CEPEIOBHUINE aMIHOKHCIIOTH, BITaMiHM, HEOOXITHI st
XKUTTEAISUTBHOCTI OaKTEpil.

Jisa edpexTuBHOrO 30pOJKYBaHHS KBACHOTO CYClIa 3alpONOHOBAHO BUKOPHUCTOBYBATU
KyJIbTYypy TEPMOTOJIEPAHTHHX JIpDKMKIB Saccharomyces cerevisiae pacu M 1 KOMIUIEKCIB
MOJIOYHOKHCTUX OakTepii y BHUIUIIAI 3aKBacOK. 3TiIHO aHai3y MIKpOOIOJIOTIYHOTO CKIIaLy
3aKBACOK JUIS 30pOUKYBaHHS KBACHOTO Cyciia BakopHcTaHo 3akBackn MKB «Kedip», «Morypr,
«CumbioTuky, «bihiBiT.

JlocmikeHo MUHAaMIKYy 3MIHM KOHIIGHTpAIlll CyXHWX PEYOBHH Ta KHCIOTHOCTI B PI3HUX
yMoBax OpoJliHHSI KBacHOTO cycna. [list qociimkeHb BUKOPUCTOBYBAIN KBAacCHE CyCIO, OJIep)KaHe 3
KKC 1 cyxoro koHIIEHTpaTy 3 [MOYAaTKOBUM BCMICTOM CyXuxX peudoBuH 3,2% 1 pH=5,8 ans cycna 3
cyxoro koHueHTparty i pH=6,2 3 KKC.

30poaKyBaHHS cycila BHUKOHYBaIM B jiama3oHi Ttemmeparyp 30-35C mnpu pi3HHX
CHIBBITHONMIEHHSX MDK KUIbKICTIO MOJIOUYHO-KHUCIUX OaKTepil Ta JPILKIKIB.

BcTaHoBieHO onTUMabHI KUTBKOCTI IPDKIKIB 1 MOJIOYHOKUCTUX Oaktepii, a came 4,0 %-
By cycnensito apixmkiB (80%) ta MKbB (20%). loBeaeno, mo mpoiec OpoiiHHSA cyclia MOKHA
ONTHUMI3YBaTH LUISIXOM MiABHUILEHHS TemmepaTypu OpoainHs no 35<C. Ilpu upoMy pocsiraeTbes
3HIKEHHS BMICTy CyXMX peuoBMH (10 2,4%) Ta migBuIeHHs KucioTHocTi (Ha 1,2 cm® 0,1u
NaOH/100 mi) 3a ontumanbHuMil yac (14-16 roaumH) npu BUKOpHUCTaHHI 3akBacku «biiBiT» B
KOMILJIEKC] 3 TEPMOTOJIEPAHTHUMHU IITaMaMH JPLKIKIB.

Sk BHUXIAHY CHPOBHHY /sl TPUTOTYBaHHS KBacHOrO cycjla PEKOMEHIOBAaHO
BUKOPHUCTOBYBATH CaM€ KOHLEHTpaT KBAaCHOIO Cycjia, OCKUIBKH CYycJO, OJEp)KaHe 3 CYyXOro
KOHIIEHTpAaTy NOTpiOHO TpHUBaIMi yac GUIbTPYBATH Ul YCYHEHHS 3HAYHOI MYTHOCTI HAIOIO.

[Momyk nUIAXiB YAOCKOHAJEHHA TEXHOJOrl 30pOJPKyBaHHS KBAaCHOIO cycja IUIIXOM
BUKOPUCTaHHS TEPMOTOJIEPAHTHUX JApDKIKIB 1 KomOiHOBaHux cymimed MKB 103BoauTh
ONTUMI3yBaTH YMOBH O/I€p>KaHHS KBacy.
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BAPBHUK I3 COKY BY3MHHM YOPHOI SIK JI)KEPEJIO ®YHKIIOHAJBHHUX
IHTPEJIEHTIB JIJIsI BAPOBHUIITBA IMTPOAYKIIIL O3IOPOBUOIO ITPU3HAYEHHS
Crenenko H.O.

HarionanbHuit yHiBepCUTET XapyoBHUX TeXHONIOTIH, M. KuiB, Ykpaina
stetsenkono_nuft@ukr.net

BupoOGHHUIITBO Xap4yOBHX MPOAYKTIB (PYHKIIOHATHHOTO, 03I0POBUOTO Ta MPOQITAKTHIHOTO
NpU3HAYCHHS Hapa3li € OJHMM 3 KIIOYOBHX HANpsAMIB PO3BHTKY XapuyoBOi IMPOMHUCIOBOCTI
MPOBIAHUX KpaiH CBITY, a/Ke PEryisipHe CIIOKMBAHHS TAKUX MPOAYKTIB J03BOJISIE MOJIMIIUTH CTaH
3JI0pOB’sl HACEJICHHS, TONEPEJAUTH BHUHUKHEHHS Ta PO3BUTOK 0araTboX aliMEHTAPHO 3AJICKHHX
3axBOpIOBaHb. [Ipu CTBOpeHHI (YHKIIOHATHHUX XapYOBUX MPOIYKTIB JOTPUMYIOTHCS MPUHIIHITY
BUKOPHUCTaHHS HATypaJbHOI CHPOBHHM 3 BHUCOKOIO OIOJIOTIYHOIO AKTHUBHICTIO IS JTOCATHEHHS
MaKCHMaJIbHO MOJKJIMBOT'O PIBHS MMOBHOILIIHHOCTI CKJIaay 1 0€3MeYHOCTI TOTOBOrO MpoAyKTy. Takuit
e(heKT MOXKYTh 3a0€3MEYUTH TUKOPOCIHl ATOIH, SKI € CIpPaBXHBOIO CKapOHUIICIO OI10JIOTIYHO
AKTUBHUX PEYOBHH 3 BUPAXKEHOIO (P1310JI0TIUHOIO JI€I0 HA JIIOJCHKUI OpraHi3M.

[upoke 3acTOCyBaHHS SIK JUKEPEJIO JIIKAPChKOT CHPOBUHM, TaK 1 B XapuoBiil IPOMUCIOBOCTI
3HAMNUM TUTOMM Ta KBiTH Oy3uHM vopHoi (Sambucus nigra L.). Bonu mawoTh 3HEOOIIOBAIbHY,
MIPOTUBIPYCHY, >KapO3HW)KYBalbHY, BIIXapKyBajbHYy, HPOTUIPUOKOBY, NPOTUIAIYPETHUHY iIO.
[Inonu Oy3WHH YOPHOI MICTATH PI3HOMAHITHI O10JIOTTYHO aKTUBHI CIOJYKH, TaKl SIK aHTOIIIaHU,
(h1aBOHOIH, OKCUKOPUYHI KMCIIOTH, MTPOAHTOLIAHITUHY, a TakoX BiTaMiH C, TepreHu Ta JEKTHUHHU.
baraTo B yoMy JiKapchKi BIACTUBOCTI OY3MHH YOPHOT MOB'A3YI0Th 3 HASIBHICTIO B 11 IJI0/1aX, KBITKaX
1 TMCTi cnoNyk (heHOILHOT IPUPOIH, IO MAIOTh BUCOKY aHTHOKCUIAHTHY aKTHBHICTb.

JlJis BCTaHOBJIEHHS MO>KJIMBOCTI BUKOPUCTAHHS IJIONIB OY3MHM YOPHOI MpPH BUPOOHHUIITBI
(GYHKIIOHAJTbHUX XapyoBUX MPOJAYKTIB OylI0 JOCHIIPKEHO OIOXIMIYHHMN CKJIaJ] CHpPOBUHHU.
BcranoBneHo, mo 3araqbHHA BMICT ()EHOJBHHUX CIOJYK Yy CBDKHX srogax crtaHoBuB 1065,0
Mmr/100r, mpudgoMy BOHU TMpEACTaBICHI B OCHOBHOMY aHToIliaHamMu — 974,11 mr/100r. Kpim Toro,
BHCOKHM € BMICT aCKOPOIHOBOT KHCIIOTH, SIKa YHHUTH CTAOUTI3yIOUMi BIUIMB Ha aHTOIliaHu — 27,59
Mmr/100r. Takuit cknan 3ade3nedye MOTY)KHUH aHTHOKCUIAHTHUHN €(eKT, a BIAMOBIIHO 1 0310pOBYi
BJIACTUBOCTI MPOAYKIIIi, A0 CKJIaay SKOi OyayTh BBEACHI MPOJIYKTH IMEpepoOeHHs srin Oy3uHU
YOPHOL.

Cik mroniB Oy3WuHHM YOpHOI Hapasi HE 3HAHMIIOB IIMPOKOTO BUKOPUCTAHHS Yy XapyoBii
IIPOMHCIIOBOCT] y 3B’SI3KY 31 CHEHM(DPIYHUMHM OpPraHOJIENTUYHUMHU BJIACTHUBOCTSIMM. 3 TAKOTO COKY
LUIAXOM BaKyyM-KOHLIEHTPYBAaHHS MOXXHa OTPHUMATH XapuyoOBUI OapBHMK, KOJIp SKOIO MO>KHA
peryiroBaTH, 3aJa0uM IeBHI 3HaueHHs pH cepenosuiia. BeTaHoBineHo, 0 BUXIA COKY 3 IJIOJIB
Oy3uHu cTaHOBUTH 64,3%, a BMICT cyXxux pedoBuH y HboMy — 9,2%. Ilepen mpecyBaHHSM ILJIOJIIB
Oy3WHM iX HEOOXiIMHO OOpOOHTH MEKTONITUYHUM (epMeHTOM. BimnmpecoBaHuii cik QiIbTPYIOTH 1
KOHIICHTPYIOTb I1iJ] BAKYYMOM JI0 BMICTY CyXHX pe4oBUH 45+2%.

KoHnienTpoBanuii HaTypaibHUI OapBHUK HPECTaBiIs€ COOO00 T'YCTy B S3KY PIIMHY TEMHO-
YEpBOHOI'0 KOJBOPY 3 KUCIUM CMAaKOM Ta cJa0KUM apoMaToM, KU NpuTaMaHHUH mioaM Oy3uHHU.
I'yctuna OGapsHuka 1302 r/cM®, akTMBHA KMCIOTHICTH 3,65, 3arajpbHa KHCIOTHICTb 5,43%,
KOHIIEHTpALlisi 6apBHUX PedoBHUH 27 I/AM>, 3araibHuil BMIicT heHoapHUX croayk 1538 mr/100 T.

bapBHUK HIBHIKO 1 IOBHO PO3UMHSETHCSA Y BOJII, CTBOPIOIOYM PO3YMH SICKPABO-UYEPBOHOIO
konbopy. Ilpm 3mini pH no 3Hadenp 7,5...9 po3unmH OapBHHMKAa HaOyBae (i0J€TOBO-CHHBOTO
3a0apBJIeHHS, 110 MOSICHIOETHCSI BUCOKUM BMICTOM aHTOLIAHOBUX MITMEHTIB.

BukopucTaHHs KOHIIEHTPOBAHUX COKIB 3 IUIOJIB OY3MHHU YOPHOI y TEXHOJIOTIAX MPOJIYKTIB
03/10pOBYOT0 MPU3HAUEHHS, 30KpeMa 0€3aIKOr0JIbHUX HAIOX, KHCIOMOJIOYHUX HAIOSIX 1 AecepTrax
€ TEpCIEeKTUBHUM, a/DKe Takuil HUIIX 30aradeHHs He YCKJIAQJHIOE TEXHOJIOTIYHUH mpolec 3
OJIHOYACHUM HaJIaHHSIM MPOAYKTY aHTHOKCHIAHTHUX BJIACTHBOCTEH.

122


mailto:stetsenkono_nuft@ukr.net

OCOBJINBOCTI TEXHOJIOI'TI BAPOFHUIITBA CHUYKHOI'O ®EPMEHTY
JTonuak B.A.%, Jlamina A.M.%, TTanuenko F0.B.Y, Asneenxo A.I1.2, Konosasnosa C.0O.2
'Hanionansuuit yaisepcurer «JIbBiBchbka HofiTexHikay, JIbBiB, Ykpaina, vdonchak @i.ua
2JlonbachbKa Nep:kaBHA MalTMHOOYIiBHA akaaeMis, M. Kpamatopcebk, Ykpaina

Monoko3ciganbHuid (pepMEHT y CUPOBApiHHI BUKOHYE JIB1 BaXKJIMB1 (DYHKIII], a came: BIUIMBAE
Ha (QOpMyBaHHS MOJIOUHOTO 3TYCTKY Ta Ha Mpolec Bu3piBaHHS cupy. Ha cramii yTrBOpeHHs
MOJIOYHOTO  3TYCTKY 3aKJIaJJa€ThCsi OCHOBAa SIKOCTI CHUPY, TOMY TIpUpojga Ta SIKICTh
MOJIOKO3CIIambHOTO (PEPMEHTY CHPUYHHSAIOTH CYTTEBHW BIUIMB Ha CIOXHBYI XapaKTEPHUCTUKU
cupiB. B nanuii yac Ha puHKY YKpaiHH IpeACTaBiIeHi, IePeBaKHO, IMIIOPTHI (pepMEHTHI penapaTH
0aKkTepiaJbHOTO TOXO/DKEHHS, CHHTE30BaHI B Olopeakropax 3a JIOTIOMOTOI0 TE€HETHYHO
MoaudikoBaHux rpubiB. OgHAK, JOPOTi BUCOKOSKICHI CUPH BUPOOJISIOTHCS JIUIIEC 3 BUKOPUCTAHHSIM
HatypainbHOTO cuuyxHOTO (hepmenty (HCD). Bin cknamaerbes 3 ABOX OCHOBHUX (DEPMEHTHHX
KOMIIOHEHTIB — XIMO3MHY 1 MENCUHY 1 OTPUMYIOTH MOr0 3 YETBEPTOro BIIJUICHHS UUTYHKIB
(cuuyriB) HOBOHAPO/KEHUX TENAT a00 STHAT (BIKOM 1O TPhOX THXKHIB), SIKUX TOJYBAJIU TUIBKU
MosiokoM. B Vkpaini HCO He BupoOssioTh, a Ha CUPOBAPHSIX BUKOPUCTOBYIOTh, B OCHOBHOMY,
(dbepmeHTHI Tpenapat 0aKTepiaTbHOTO MOXOKEHHS.

Jlia BuroroBienHst HC® cyxi moapiOHEH1 CHUYTH €KCTparyloTh pO3YMHOM KYXOHHOI COJIi,
€KCTPaKT MIJAKUCIIOITh, (EpMEHT BUIUIAIOTH BHUCOJIOBAHHSM Ta BHUCYIIYIOTh [l]. 3rigHo 31
CTaHJIapPTHOIO TeXHOJIOTier0 A BUpoOHHITBAa HC® BUKOPUCTOBYIOTHCA TUIBKH CYX1 CHUYKKH.
OnHak, HAMH BCTAHOBJICHO MOJKJIMBICTh BUKOPUCTAHHS CBKO3aMOPOXKEHOT CHPOBHHHU.

Buxia ¢pepMeHTy 3 3aMOpOKEHUX CUUYT1B IPUOIHU3HO B 4 pa3u BUIIE, HIK 13 CYyXUX, IPUIOMY
BIH MPAKTUYHO HE 3HUKYETHCS SKIO CHUYTH 30epiraTd y 3aMOpOKEHOMY BUIJISAL MPOTATOM 2-X
POKIB.

Busznaueno, 1mo 3Ha4HM BIUTMB Ha BUXif 1 akTuBHICTE HCD cripuumHsie crocid moapioHeHHS
cuuyris. [Ipu BHUKOpPHCTaHHI pPO3MEJICHUX MIIYHKIB YTBOPIOEThCA Oarato MajJOaKTUBHOTO
(dhepMeHTY, 110 TOB’SI3aHO 3 EKCTPAKIIIEI0 BEIMKOT KUTHKOCT1 CTOPOHHIX PEYOBHH Yepe3 pyHHYBaHHS
KIITHHHUX MeMOpaH. lle BuMarae BBeIeHHS J0JATKOBOI ormepallii OCaJpKeHHs IIaMy, OJHaK 1 B
[IbOMY BHUIIQJIKy KIHIIEBUM TPOIYKT MICTUTh OaraTo HEpO3uMHHOI (pakiii. PepMeHT 3 Kparioro
PO3UYMHHICTIO YTBOPIOETHCSA TPH EKCTPaKIii Hapi3aHUX CHYYTiB. Y IbOMY BHIIAJIKy CTaito
BIJIUIEHHS LIUIaMy MOHA OITYyCTUTH, OJHAK, NMpuOnu3Ho 3+5 % ¢depMeHTy B LIbOMY BHUIAJKy HE
eKCTparyerbesl.

Benmuky pons B mpoueci BUpOOHMIITBA Bimirpae 3HavyeHHs pH ekcrpakty Ha cramii
BUCOJIIOBaHHS (QepMeHTy. B omumcanomy y [1] MeToli peKOMEHJOBAHO BMCOJIIOBATH (DEPMEHT 3
eKkcTpakTy, mo Mae pH npubmuszno 2,5. Mu BuU3HauwiIM, IO NpU 3HUKEHHI KHUCIOTHOCTI
cepenoBHIa Ha crajii BucostoBaHHs Bigx pH 2,5 mo 0,5 3aranpHa maca BUIUICHOTO (EPMEHTY
IPAaKTUYHO HE 3MIHIOEThCS, OJHAK HOro AaxkTHBHICTb CYTTEBO 3pocTae. ToMy BHCOJIIOBAHHS
JOITUTBHO MPOBOJUTH 3 CHIIBHO KHCIIUX po3unHiB (pH=1+0,5).

By3pbkuMm MicuieM BupoOHHITBA (EepMEHTHMX TMpenapariB € ix crepumizamiga. s
3HE3apaKEHHS MO>KHAa BHUKOPHCTOBYBATH XIMI4HI 3aco0u (0OpHY Ta HAJOLTOBY KHCIOTH, OKCH
eTwiieHy Tomo). OnHak, HaWOUTbII eQeKTUBHOIO € paniaiiiHa crepmiizamis [2]. HocaimkeHHs
NoKa3ajiy, 1o J03a NormuHyToi pamianii 200 pax Bin mkepena Co®® smmkye BMicT martoreHHoi
Mikpodaopu 10 piBH#, 1m0 He nepesuurye 20 % Big rpanuuHo gomyctumoro 3a JCTY 4457:2005.
IIpu unpoMy BTpaTa akTUBHOCTI (epMeHTy He mnepeBuirye 12 %. Omxe, 18 103a Moxe OyTH
peKoMeHI0BaHa, sK AocTaTHs a1 crepuiizainii HCO.

Jlitreparypa.
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MUKPOOHOH JIeKOHTaMUHAIIMY JIEKApCTBEHHBIX cpeAcTB // XuM. apm. xxypH. — 1992, — Ne2. — ¢.76-
78.
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CIIPEJU, SIK OCHOBA HOBUX ®YHKIIOHAJIbHUX ITPOAYKTIB
Verroxkanina A.1O., Hobir M.P., ITanuenko 10.B., Bacunbes B.I1.
Kadenpa opraniunoi ximii, IXXT, Harionansuuii yHiBepcurer ,,JIbBiBCbKa mojiTexHika”, Ykpaina,
M. JIpBiB, 79013, 1. Cs. FOpa 3/4.
e-mail: maksym.r.chobit@Ipnu.ua

[onsiTTs «cpean» BB B 00ir HexaBHO. Cripenu Oe3edHi 3 TOYKH 30pY AIE€TOJIOTIT B
MOPIBHSAHHI 3 BEPIIKOBIM MAaCJIOM Ta IHIIMMHU TBApUHHUMH KHUpaMHu. BOHU BiAMOBIIalOTH BUMOTAM
3JI0POBOTO Xap4yBaHHS, TaK SK BOJIOJIIOTH 30aJJaHCOBAaHUM BMICTOM JKHPHHX KHCIOT 1 30aradueHi
BiTaMiHaMU. BUpOOHHMIITBO cHpeniB MoJo€, TOMY BHHHUKIO Oarato mWTaHb, SKi HEOOXIITHO
BUPINIYBAaTH, MOYMHAIOYM BiJ BJIOCKOHAJICHHS HOPMATHBHOI 0a3uW Ta 3aKiHYYIOYH CIIOXKHBYOIO
cdeporo.

Crpenu mnpusHaueHi i Oe3MocCepeHbOr0 BXKMBAHHA B 1KY, KyJIHApHUX IIUIEH,
BUKOPHCTAHHS Ha IMANPHEMCTBAX TPOMAJICHKOTO Xap4yyBaHHS Ta Xap4yOBOi MPOMHUCIOBOCTI. PUHOK
CIpPEIIB € HOBOIO Taly33l0 Xap4yoBOi NMPOMMCIOBOCTI B YKpaiHi 1 pPO3BUBA€THCS B PE3OHAHCI 31
CBITOBHMH TEHJICHIIIIMH. 3a0e3MeUeHHs HAaCeIeHHs BHCOKOSKICHUMHU TMPOJYKTAMU XapuyyBaHHS €
HalBaXIMBIILIOI HAPOJHOTOCHOJAPCHKOI0 Ta colialbHOIO0 mpobnemoro. IlpoBigHa ponp B i
peastizailii HaJeXUTh MOJIOYHIN Ta OJIIEKUPOBIA MPOMHUCIOBOCTI.

Metoro naHoi poOOTH € BU3HAYEHHS BHUIB BEPIIKOBOIO Macja K CHPOBUHU JUIf
BUPOOHUIITBA CIPEAIB 3 BUKOPUCTAHHSIM JUISHOI OJII Ta CTBOPEHHS HOBUX (YHKIIIOHAJIbHUX
npoaykTiB. OTpUMaHO YIOCKOHAJIEHUN (YHKIIOHAIBHUM Xap4yOBHM MPOIYKT 3 MiABULICHUMH
SIKICHUMH XapaKTepUCTHKAMU Ta po3po0sieHa METOMKa Horo oJepKaHHSL.

JocnikyBaBcsi BIUIMB TeMIIEpaTypy Ha KOHCHUCTEHII0O Maciia. 3 MeTolo (OpMyBaHHS Yy
crpeax pi3HOMAHITTS OPUTIHAIBHUX CMaKOBHMX BIITIHKIB Ta CTBOPEHHSI HOBHX (DYHKIIOHAJILHUX
MPOJYKTIB HaMU Oylu po3poOJIeHI COJIOAKOBEPIIKOBI crpeau KHUPHICTIO 69,2%, 73% Ta 78%.
CupoBHHOIO JUTS X OJ€p KaHHS € Macjo coyioAKoBepiikoBe «byrepOopoane» xupHicTio 63%, JsHa
omis (pOCIMHHUN KOMIIOHEHT), CyXe MOJIOKO (i1 HopMmamizallii »XupHOCTi) Ta Boma. Jlus
OJIEpKaHHS CIIPEIIB 3 3a3HAYEHOIO KUPHICTIO BUKOPUCTOBYBAIM HACTYITHI KOMIO3UIIII JJO1aBaHHS
JUITHOT oJiii: Y JMOCHIDKEHHSX TaKoX BUKOPUCTOBYBAJIM EKCTpakT JuitHOI Makyxu (EJIM),
OCOOJIMBICTIO SIKOTO € BMICT JiirHaHiB. [le ¢eHoNbHI CcrmoyKu, sKi BOJOJIOTH €CTPOTCHHUMH
BiactuBocTAMHU. Kpim Toro, juisiHa Makyxa Oarata Biraminamu rpynu B, E Ta ¢osieBoro kucimoToro,
Jy’Ke KOPUCHA JJIsl OpraHiB TPaBJICHHSL.

SxicTh po3pobsieHux cupeniB omiHoBamu 3riqHo 3 Bumoramu JICTY 4445:2005 «Crpenu ta
CyMIIII1 )KUPOB1». 32 OPTAaHOJECNTUYHUMH TTOKA3HUKAMHU PO3POOJICHI HAMU CIIPEIN MaJld MPUBa0IMBI
CIOXKMBYl XapaKTEPUCTUKHU: TPUEMHHUMA 3OBHINIHIA BWIJISA[, PIBHOMIPHE 3a BCIEI0 Macoro
3a0apBJIeHHS, OJHOPIIHY KOHCHUCTCHIIIO Ta MPUPOJIHUN, TapMOHIMHMI cMmak 1 apomar. Dizuko-
XIMIYHI TIOKa3HUKH HOBHX CHpeliB Takok Bimmosimanu Bumoram JICTY 4445:2005 «Cnpenu Ta
CYMIIII1 YKUPOBI».

B pesynbrari nmpoBeaeHoi poOoTH HamMu Oynu CcTBOpeHi (YHKI[IOHANBHI IPOJAYKTH — CIIPEAU
3 pI3HUM CHIBBIIHOIICHHSIM TBapUHHUX Ta POCIMHHMX XKHUpiB. HallkpamuMu BIacTUBOCTSMHU Ta
MMOKa3HUKAMH BOJIOJIIOTh cripeau 3 XUpHICTIO 73% Ta 82,5% Ha OCHOB1 COJIOJKOBEPIIKOBOTO
Macia >KupHIcTIO 63% Ta 72,5% BinnmoBigHO. 3a OpPraHOJENTUYHUMH MOKa3HUKaMU PO3poOIeHi
HaMHM COpeJu Malld NpuBalOiIMBI CHOXHMBYI XapaKTEPUCTUKU: TNPUEMHUN 30BHIMIHIA BUIJIAL,
PIBHOMIpHE 32 BCi€I0 Macoro 3a0apBiIEHHS, OAHOPIAHY KOHCUCTEHIIIIO Ta IPUPOJHUNA, TapMOHIMHUI
CMaK 1 apomart. 3alpoONOHOBAHO BHKOPHCTAHHS EKCTPAKTy JUITHOI MakyXd B SKOCTI XapdoBOi
N00aBKM 3 TOTCHUIHHMMM BIACTUBOCTAMHU CTabulizaTopa, eMyjibratopa Ta KOPUCHOTO
HanoBHIOBaya. Di3UKO-XIMIYHI MOKAa3HUKKA HOBUX CHpEIiB TakoX Biamosiganu Bumoram J[CTY
4445:2005 «Cnpenu Ta cymimi xuposi». Kpim Toro, BBeneHHs B HuX EJIM 3MiHIOBano KoJiip
TOTOBOTO CIIpely BiJ >KOBTOro 0 Omifo-oBTOro. KOHCHCTEHIs TOTOBOTO MPOJYKTY CcTaja
IUTACTUYHIIIONO, MPH KIMHATHIM TeMmnepaTypi cipe]] MOBUIbHO TOTMTHCS Ta JIETKO HaMa3yeThcs Ha
x7116. EJIM mincuimioe JuIsHU# 3anax y crpesiax i He BIUIMBAE HA CMaK.

124


mailto:maksym.r.chobit@lpnu.ua

MOJUPIKYBAHHSI MIHEPAJIBHUX HATIOBHIOBAUIB BIAT'OHAMMUM )KUPHUX
KHUCJIOT XAPYOBUX BUPOBHUIITB
Verroxkaniga A.1O., Hooir M.P., ITanuenko 10.B., Bacunbes B.I1.
Kadenpa opraniunoi ximii, IXXT, Harionansuuii yHiBepcurer ,,JIbBiBCbKa moiTexHika”, Ykpaina,
M. JIbBiB, 79013, . Cs. KOpa 3/4.
e-mail: maksym.r.chobit@Ipnu.ua

OuniiiHO-XHPOBa MPOMHUCIIOBICTh 3aliMae BaXIIMBE MiCIle B Xap4OBiil IPOMHCIOBOCTI. AJe, B
mporeci iX (QyHKIIIOHYBaHHS YTBOPIOETHCS BEJIMKA KUIBKICTH BIAXOJMIB, SIKI HE MPUIATHI YIS
BUKOPUCTAHHS B XapyoBUX IUIAX. ToMy, MOCHIDKEHHS BUKOPUCTAHHS BiIXOIIB OJIEKUPOBHX
BUPOOHHMUTB JUII MOIU(IKYBaHHS MiHEpaJIbHUX HAIOBHIOBAYIB Ta OTPUMAaHHS IOJTIMEPHUX
KOMIIO3MTIB, Ha iX OCHOBI, aKTyaJbHO Ha CHOTOAHIIHIA aeHb. lllmpokmii BUOIp, MPaKTUYIHO
HEoOMEXEeH1 pecypcH Ta JelIeBU3HA JUCIEPCHUX MIHEpalbHUX HAIllOBHIOBauiB (Kpeija, MarHii
T1IPOKCHU/T) MOKYTh 3a0€3MEUUTH BUCOKY KOHKYPEHTOCIIPOMOKHICTh Ha CBITOBOMY PUHKY.

Metoro naHoi poOoTu Oyna mnepeBipka MOMJIMBOCTI BUKOPUCTAaHHS JKUPHUX KHUCIOT 3
N€30/10palliiHuX ~ KOJIOH  OJIIE)KUPOBUX  BUPOOHMULTB s MOAM(DIKYBaHHA  MIHEPAIbHUX
HallOBHIOBAYIB: KpeiaAM Ta TIIPOKCUAY MarHiro. BuBUeHHS BIUIMBY CTyneHs MOJU(IKyBaHHS
HallOBHIOBAYIB Ha (I3UKO-MEXaHIYHI BJIACTUBOCTI MMOJIMEPHUX KOMIIO3UTIB Ha OCHOBI
MOJIBIHUTXJIOPUTY, TTOJIIETHIIEHY HU3bKO1 IUILHOCTI Ta 1moJiieipHOT CMOJIH.

Buznauenns ynmapHOi B’SI3KOCTI MPOBOJWIM 3a METOJMKOIO BIAMOBIIHO TIO METOUIT
«Meton Bu3HaueHHs yaapHoi B’ si3kocti no [lapmi». TepmomexaHiuHi TOCHIPKEHHS IPOBOANUIN Ha
npuwiani TIRAFWY R7/90. MitHicTh Ha po3pHUB MOJIMEPHUX KOMITO3UTIB MEPEBIpsUIN Ha Mpuiaii
TiraTest 2200.

MonundikyBaHHS HallOBHIOBAY1B IPOBOMIIACEH 32 HACTYITHOIO METOAMKO0. Y MIpHHI CTakaH
BHOCWJIM JKUPHI KUCJIOTH Ta JWCTUILOBaHY BOJYy. BMICT crakaHy mepemilryBajd Ha MarHiTHIdA
Mimanii npu temmeparypi 60-65 °C mo yrBopeHHs1 emynbcii. [licis 1boro noaaBany HalOBHIOBAY
Ta mepemimyBamu me 1-1,5 roa. Cycmensiro, mo yrBopuiacs QUIBTPYBaId 3a JOTIOMOTOIO
bitpTpyBasIbHOTO TIANiepy. MoaudikoBaHUiA 3pa30K BUCYIIYBaIW y cymmibHIN madi mpu 60 °C mo
MOCTIHHOT Macu. Mo)KHa TPUITYCTUTH, II0 HA MOBEPXHI HAMOBHIOBaua 3HAXOMAATHCA MOJIEKYIU
XKUPHUX KUCJIOT, 10 YTPUMYIOThCA 32 PAXyHOK XeMOCOPOLi Ta MOJIEKYIIU KUPY, IO YTPUMYIOTHCS
3a paxyHOK (Gi3uuHOi copOrii. OTpuMaHHS HANMOBHEHHWX KOMIIPO3HTIB BiIOyBajoCs MIIAXOM
3MilIyBaHHS MIHEPAJIbHOTO HAMIOBHIOBAaYa Ta MOJIIMEPHOI0 MaTepiaiy y chiBBigHomeHH1 (%) 40:60.

B poGori Bmepmie Oyno JOCHIHKEHO MOXJIMBICTE MOAUGIKYBAaHHS JHUCIIEPCHUX
MiHEpaJbHUX HAMOBHIOBAYIB: KpeWAM Ta MarHiil TIIPOKCHAY, IKUPHUMHU KHUCIOTaMH 3
N€30/I0palliiHUX KOJIOH OJIEXHPOBUX BHPOOHUITB, A MOJAIBLIOTO CTBOPEHHS HAMOBHEHHX
MOJTIMEpHUX KOMITO3MTIB. OpjepkaHo mojiMepHi komno3utd Ha ocHoBi [IBX, TIEHT Ta
nosieipHOT CMOJIM HAMOBHEHI MOAM(IKOBAHUMHU HAMOBHIOBAYaMH 3 CTYNEHSIMHU MOIU(IKYBaHHSI
2%, 5% Ta 8%. Ilpu mociimkeHHi KomMno3uTiB Ha ocHOBI [IBX mokaszaHo, 1o 3i 30UIbIICHHSAM
cTyneHs: Mo (iKyBaHHS BBEJICHOTO HAMOBHIOBAYA MIABUIIYETHCS X MILHICTh HA PO3PUB, TPUUOMY
MPHUPICT MIMHOCTI y JEAKUX BHMaakax gocsrae Maibke 50 %. BignoBimHO 30UTBIIYIOTHCS
MMOKA3HUKH BITHOCHOTO BHUOBXKCHHS IMOJIMEPHUX KOMITO3UTIB. IIpu mOCTIIKEHHI KOMITO3UTIB Ha
OCHOBI Moumie(ipHOT CMOJM MOKa3aHO, MIO 31 301IBIICHHSIM CTYNEHS MOIU(IKyBaHHS BBEICHOTO
HAMoOBHIOBaYa yJapHa B’SI3KICTb 30UIBIIYETHCS, MPUUOMY IS KPEUIU MPHUPICT yAapHOI B’SI3KOCTI
JUI BIIMOBIAHOTO CTyTeHss MoAu(iKyBaHHs OUTBIINIA, HDK JUTsl MarHii rixpokcuay. MakcuManbHUR
MIPHUPICT yIapHOI B’SI3KOCTI CTaHOBUTH Oubinie 50 %. BecTtaHoBIEHO, 110 3aMTPOMIOHOBAHUN METO]T HE
MiAXOAUTh JJIsi CTBOPEHHS KOMIIO3HUTIB Ha OCHOBI TOJIETUJIEHY HHU3bKOi IUIBHOCTI, OCKLIBKH
CIIOCTEPIraeThCsl 3HWKEHHSI MEXaHIYHUX BIIACTUBOCTEH. TepMomexaHIuH1 TOCIIPKEHHS MOKa3alH,
10 TEIUIOCTIHKICTh KOMIIO3UTIB 3 MOJU(IKOBAHMMHU HANOBHIOBaYaMH, Yy TOPIBHAHHI 3
HeMOAU(IKOBAaHUMH, B OCHOBHOMY MiJBUIILYETHCS.
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OIITUMI3ALIA TAPAMETPIB BUSHAUYEHHS BMICTY KO®EIHY
CIHIEKTPO®OTOMETPUYHUM METO10OM
HOcina I'.JI., Yekoit K.B., [lertsproBa J1.E.
Jlonbackka aep:kaBHa MalIMHOOYAIBHA akaaeMis, M. Kpamaropcrk, Ykpaina,
e-mail: chimist@dgma.donetsk.ua

KaBy MokHa Ha3BaTH HAWNOMYJSIPHIIINM HAamoeMm y cBiTi. Jl0 CKIagy eKCTpaKTHBHUX
PEYOBUH CHPOT KaBU BXOJATh AIKAJIOIMU, OUTKH, ()EHOJBHI CIOIYKH, MOHO- 1 JUCAXapuId, JIIiIH,
OpraHiyHi KUCJIOTH, aMiHOKHUCIIOTH, MiHEpaJIbHI €JIEMEHTH U JIesKi 1HII PEeYOBUHHM, IO MICTSTHCS B
HEBEJMKUX KUTBKOCTSX. [lpy BXKMBaHHI KaBM HAWOUIBIIMI BIUIMB Ha OpPraHi3M JIFOJAMHH BHSBIISE
ankanoin kodein ado 1,3,7-TpUMETUIKCAHTHH, IO € MOXITHUM ITyPHHOBUX OCHOB.

3aBnsky BMICTY KO(eiHy KaBa BUSBISE CHPUSTIMBUN (Di310JIOTIYHMN BIUIMB HA OpraHi3M,
MIZBUILYE 3arajibHUil TOHYC 1 mpane3fartHicTh JroauHU. Kodein BXxoauTh 10 ckiaay Oararbox
JIKapChbKUX IperapariB, M0 BHUIIYCKalOThCA (apMalleBTUYHOI MNPOMUCIOBICTIO. OmgHak
MIJIBUIIEHUH BMICT KO(eiHy B OpraHi3Mi JIFOJAUHH BHUBJISI€ HA HHOTO THITIOUMN BILTUB. [Ipu nesaxux
3aXBOPIOBAaHHIX KaBa 3 BUCOKAM BMICTOM KO(eiHy MpOoTHITIOKA3aHa.

Kodein MiCTUTECS B Pi3HUX 00’€kTax, Cepen AkuX (papmaneBTUUHI npenaparu, CHOPTUBHE
XapuyBaHHs, O€3&IKOTOJBHI TA EHEPreTUYH1 Hamoi, 4Jai, kasa. g SKICHOTO 1 KUIbKICHOTO
BU3HAYEHHA KO(EiHy BUKOPUCTOBYIOTh XIMIUH1 Ta (P13UKO-XIMIUYH1 METO/IU aHATI3Y.

BupoOHukM KaBU Npu MapKyBaHHI HE BKa3ylOThb BMICT KOQeiHy B Haroi, OTXKe, IHTepec
MIPEJICTaBiIsE NOCHIIPKEHHsI KUIBKICHUX METOJIB BHU3HAYEHHS BMICTY KO(eiHy Ta omnTumizaiis
METO/IMKH 3 METOI0 BUKOPHUCTAHHA ii B JJaOOpaTOPHOMY MPAKTUKYMI.

doTtomeTpis, IK AHAUTITUYHUM IHCTPYMEHT JJIsl BU3HAYEHHS KOoQeiHy, B PI3HUX BUAAX MPOO
IyXe MmpocTa 1 JoctymnHa uist Beix. Jloope Bitomo, 1m0 cneKTPoPpoTOMETPHYHE BU3SHAUEHHS KO(EiHY
MEHIII 3aTPATHO, € BIIHOCHO TMPOCTOIO TIPOIEnyPoro, Ta 3abe3nmedye BHCOKY TOYHICTh 1
BIITBOPIOBAHICTH TIPW HEBEJUKINA KUTBKOCTI 3Pa3KiB.

CranmapTHa MeETOAWKAa OCHOBaHAa Ha peakiii TIIPOJITHYHOTO OKHUCHEHHS Kodeiny
NEPOKCUOM BOJHIO B CHJIBHOKHMCIOMY CEpENOBHUILNI 3 YTBOPEHHAM TETPaMEeTHJIIYpIypOBOi
KHCJIOTH — 3a0apBieHO] Croaykn. BumiproBaHHS ONTUYHOI TYCTHHHM PO3YMHY ITIET CIIOIYKH Aa€ il
KOHIIEHTPAIIl0, 0 € MPOTIOPIIIHHOI0 KOHIIeHTpalii Kodeiny.
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— .
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+2NH3
R % A,
CH3 | H;NO CH,

3
B po6oTi mpoBeneHi OOCHIIKEHHS BIUIMBY 3MIiHU 4acy, MokasHuka pH Ta KoHIeHTparii

OKHCHHUKA Ha IOBHOTY YTBOPEHHSI TETPAMETHIITYPILyPOBOT KUCIOTH 3 METOIO ONTUMI3AIll METOIUKH.
Busnaueno, mo 4vac mpoBeneHHs peakuii (20 xBunuH) Ta pH posumny (-0,48, C=3M),
HaBeJIeH1 B CTaHJAPTHI METOIUIl, BIAMOBIAAIOTH ONTUMATbHUM. BHU3HaueHO, IO KOHIIEHTpAIlisS
OKHCHHKa Moe OyTH 3MeHIeHa 3 15 10 7% B MOpIBHAHHI 31 CTAaHAAPTHOIO METOAUKOIO.
BusnauenHs BMicTy KodeiHy B 3pa3zkax po3unHHOi kaBu «Monarch Millicano», «Carte
Noire Classic», «MacCoffee Tchibo Exclusive », «Nescafe Classic», «Egoiste Noir» Ta
«Prontissimo Intenso». MacoBa vacTka koeiHy B JOCTIDKYBAaHMX 3pa3Kax KOJHMBAETHCS B MeXax
Bix 0,71% B xaBi «MacCoffee Tchibo Exclusive» mo 1,38% B kasi «Carte Noire Classic».
OTpumaHi AaHi y3roKyIOThCS 3 JIITEpaTypHUMHU JAHUMU TPO BMICT KO(eiHy y pO3UMHHIN KaBi.
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BIIJIMB XJIOPUJIY HATPIIO HA CUHTE3 CIIOJIYK AHTUOKCHUIAHTHOI AIi ITPU
MMPOPOIIIYBAHHI 'PEUKHN
Ipuna Scinchka
HamionanbHuii yHiBepcUTET XapuoBUX TexHoJorii, KuiB, Ykpaina
e-mail: yasinskaya.ira@gmail.com

[IpopomryBaHHS TO3WTMBHO BIUIMBA€ HA Xap4yOBY LIHHICTh 3€pHA Ta HACIHHS POCIHH,
CYTTEBO 30UIBIIYIOYM Y HHX BMICT OIOJIOTIYHO aKTHBHUX pPEUYOBHH. 3MIHIOIOYHM TEXHOJOTIYHI
napaMeTpy MPOPOITYBaHHS, MOXKHA BIUTMBATH HA MPOTIKAHHS OIOXIMIYHUX IMPOIIECIB Ta BIAMOBITHO
CHHTE3 CIOJYK y HACIHHUHI.

Mertoro pocnipkeHHs Oyino BU3HAYEHHS 3MIHM BMICTY OIOJIOTIYHO AKTHBHHUX PEUYOBHH
AQHTUOKCHIAHTHOI JIii y Tpeulli B MPOLECi MPOPOIIYBaHHS i/l BIUTMBOM PO3YMHIB XJIOPHIY HATPIO
PI3HOT KOHIIEHTpAIIii.

HaciHHs rpeuxku ouuminyBaid Bi 30BHINIHIX 000JOHOK, Ae3iHGikyBamu 1% po3unHOM
rinoxjopuy Hatpito mnpotsrom 10 XB., MpoMHBaJIM 1O HEUTpaibHOI peakilii, 3aMO4yyBaau B
JUCTUIIBLOBaHIM BOAl poTsaroM 3-4 roj. Ta mpopoulyBaiu y vamkax [lerpi B TeMHMX ymMoBax 3a
temrieparypu 18 + 2 °C npotsrom 5 aniB. KokHi 8 roJiuH 3pa3ku 3ponIyBajid pO3YMHAMHU XJIOPHUIY
Hatpito KoHueHrtpamietro 50 MM, 100 MM a6o 200 MM. KoHTponbHUH 3pa30K 3pOIIyBaJIH
JTUCTUIIHLOBAHOIO BOJAOK. JlocmipkyBani 3pa3ku BimOupanw KoXHI 24 To4 Ta BUCYIIYBalu 3a
temmneparypu 45 + 5 °C. 70% BOIHO-METAaHOJIbHI €KCTPAKTH POCIMHHUX MaTepiaiB aHaTi3yBaIu
Ha BMICT CyMH (EHOJBHHUX CIHOJYK, acKOpOIHOBOi KHCIIOTH, BU3HAYald iX aHTHPAIUKAIbHY
AKTUBHICTh. 3araJibHU BMICT ()€HOIBHUX CIOJIYK BU3HAYAJIW 3 BUKOPUCTAHHSAM peakTuBy DostiHa-
YokanbeTey, acKOpOIHOBOI KHUCIOTH 3 2,6- AUXJIOPIHAO(PEHOJIOM, aHTUPAAUKAIbHY aKTUBHICTH 3
Bukopuctanusim JIPII" ananizy. Takox OIIHIOBAIM BIUIMB PO3YMHIB HAa POCTOBY AKTHUBHICTh
POCIIMHHOT CHPOBHHH.

3pa3ku CHPOBHUHHU, SIKI 3PONIYBAJIMCh PO3UYMHAMH XJIOPUIY HATPIIO, MaIM TIPITy €HEPrito
MIPOPOCTAHHS 32 CHPOBHUHY Y KOHTPOJBHOMY 3pa3ky: oOpoobieni 50 MM p-m — Ha 11 %, oOpobuieni
200 MM — Ha 23 % . Takox Bi3yaJbHO KOHTPOJBHUI 3pa30K MaB Kpalluil MpUpicT MacH.

BwmicT ¢eHonpbHUX CIOTYK 30UTBITYBaBCS MPOTITOM YChOTO TIEPIOAYy MPOPOIIYBAHHS B YCIX
3pa3kax. HaitOinpmuii piBeHb BMICTY (EHOJBHMX CHOJYK Oyio 3adikcoBaHO Ha S5-H JI€Hb Yy
cupoBuHi, 3pomyBanid 100 MM p-m NaCl, skuii BianmosigHo ckmanas 243+35 mr GAE/ r CP, mo
Oyno y 2,15 pa3u BuIIe 3a 3HAUYEHHS JUISI KOHTPOJIBHOTO 3pa3Ky Ta y 3,5 pa3u BHUIIE 3a BMICT Y
HETIPOPOIIEHIN TpedIli.

BwmicT ackopOiHOBOI KHCIOTH TEX JMHAMIYHO 3MiHIOBaBcs. Ha BimMiHY Big ()eHOJIBHHX
CIIOJIYK, HaWOLIBIIMK BMICT aCKOPOIHOBOI KHCIIOTH MajH 3pa3Kd 3 TEPMIHOM IMPOPOITyBaHHS 72
roja, 3pomyBaHi 50 MM po34rHOM XJIOpHIy HaTpito. BMicT BitaMiHy y IHiii CHpOBHMHI CKJajaB
74,2+6,4 mr/ 100 T CP, mo Oyno y 1,4 pa3u BuIlE 32 MOKa3u KOHTPOJBHOTO 3pa3Ky. Y BHUXITHIN
CUpPOBHUHI He OyJI0 BUSIBIEHO aCKOPOIHOBOI KUCIOTH.

JluHamika 3MIHM TIOKa3iB aHTUPAIUKaIbHOI AKTHBHOCTI Oyna CXOXO0K0 3 (PEHOIbHUMH
cnonykamu. HaiiGinbine 3HaueHHs 3adikCOBaHO y 5-TH JeHHIN cupoBuHi, 3pomryBaHiii 100 MM p-
HOM XJIOpUY HaTpio. AHTHpaIUKalIbHa aKTUBHICTH Y IIbOMY 3pa3ky Oyna Buioio y 1,85 paszu Hix
y KOHTPOJILHOMY.

SIk moKa3ano JOCHIPKEHHS, 3pOIIYBAHHS TI'PEYKM PO3UYMHAMM XJIOPHAY HATpi0 MiA yac
IPOPOILYBAHHSA € JOCUTb JI€BUM TEXHOJIOTITYHMM HPUHOMOM Il CTUMYJALIl CHHTE3y
(bITOHYTPIEHTIB aHTHOKCHAAHTHOI aii. OnepxkaHy CHUPOBHUHY MOXYTh BUKOPUCTOBYBATH y SIKOCTI
HaTYpaJbHOTO JDKEpesa aHTHOKCHIAHTHUX CIIOIYK 3 METOIO IMOMEPE/DKEHHS OKUCHUX MPOLECIB Y
NPOAYKTax Ta IOJOBXKEHHS TEpMiHIB iX 30epiranHs. TakoX mpopolleHa TIpedyka € I[IHHOIO
CHUPOBHMHOIO JUIsl PO3pOOJIEHHS Ha il OCHOBI (DYHKI[IOHAIBHUX XapyOBHUX IMPOJYKTIB, CIIOKUBAHHS
SIKUX CIIYTYBaTUMe TPO(LTAKTUKOIO0 BUHUKHEHHS 3aXBOPIOBaHb.
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SYNTHESIS OF FOOD ADDITIVE SODIUM ALUMINUM PHOSPHATE (E541)
Dubenko A.V., Nikolenko M.V., Aksiutina K.I.
e-mail: anastasiia.dubenko@gmail.com
Ukrainian State University of Chemical Technology, Ukraine, Dnipro

It is known, Ukraine imports food phosphates from other countries because of the
absence of its own production. This fact allows to economic dependence on imports and
increases the cost of goods. The analysis of the market shows a continuous growth of demand for
such food additives, which encourages the development of own technologies of food phosphates
in Ukraine.

Therefore, sodium aluminum phosphates were chosen as the subject of our research.
These salts are emulsifiers, leavening agents, and acidity regulators. E541 is widely used in
bakery and bakery products to give a thin crispy structure and splendor and elasticity.

The work aimed to develop a method of synthesis and determine technologically feasible
conditions for the industrial production of sodium aluminum phosphate.

The experiments were carried out according to the following procedure: portions of
Na;HPO4 and AI(OH)s were gradually added into 40% solution of orthophosphoric acid. The
synthesis was carried on during constant stirring until components were completely dissolved.
The solution was heated to boiling and kept at this temperature for a specificc time. The
precipitate formed during the heat treatment of the reaction mixture was separated by filtration
and dried at 100-110°C.

The method of mathematical planning of a two-factor experiment was used to determine
the optimal conditions for the synthesis. All calculations were performed using the program
Statgraphics Centurion 19. As variables were chosen the amount of orthophosphoric acid (x1)
and the duration of the heat treatment process (x2). Sodium aluminum phosphate mass was used
as the response function (y). Based on experimentally obtained data, a mathematical model of
the synthesis process of sodium aluminum phosphate in the regression equation (1) form was
determined using encoded variables:

y =143+ 1,45x1 — 0,3x2 + 1,05X1°X2. (1)

Contours of Estimated Response Surface
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Figure 1 — Graphical representation of the regression equation for the synthesis process of
sodium aluminium phosphate. (Colored areas on the graph are a two-dimensional projection of
the response surface).

Analysis of the obtained mathematical model showed that the equation is adequate and
fully describes the studied process: R? = 0.99899 at P = 95%. It was found that the factor xi
(volume of 40% HsPO4 solution) has the greatest influence on the process of obtaining sodium
aluminum phosphate because the coefficient in the regression equation is the largest.
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MODERN LIPSTICK RECIPE
Sorokina A.S., Vashkevich O.Y.
Ukrainian State University of Chemical Technology
Dnipro, Ukraine
alenasorokina247 @gmail.com

Nowadays, lipstick is one of the most desirable means of decorative cosmetics.

According to DSTU 2472-2006 Lipstick is a decorative cosmetics in the form of lipstick
for covering the lips based on a mixture of fat-wax substances and organic and inorganic
pigments, fillers, fragrance and active substances, etc.

Lipstick belongs to the category of cosmetic products for which the structure is especially
important. A good lipstick should have the following qualities: havinga fairly high melting point
(does not melt in the heat in the package and does not spread on the face); being applied easily
and evenly on the lips and keeping its shape during long-term storage, i.e., its fluidity should be
minimal.

The set of ingredients and their exact proportions determine the necessary structure,
color, gloss and persistence. The main and supplementary components can be distinguished in
the formulation of lipstick.

Wax is the basis of the lipstickcomposition. Beeswax is usually the main part of the
lipstick composition, it consists of esters (about 70% of the composition), the other 30%
combine the organic acids and hydrocarbons. One more type of wax used in lipstick composition
is carnauba wax. Compared to other waxes, it has the highest melting point which is about 87°C.
That is why carnauba wax doesn’t melt in the sun as it has higher melting point than other waxes
used in lipstick composition have.

Waxes primarily provide the structure of the lipstick as well as other useful properties —
functioning as emulsifiers, helping to bind other ingredients together and providingg loss when
applying lipstick.

Another important component of lipstick is oil. The most commonly used is castor oil,
which percentage is quite high. Olive and mineral oils are also recommended. Oil gives the
lipstick emollient properties. It also makes the lipstick lighter and fosters gloss. In addition, they
function as solvents for dyes used in lipstick, or as dispersing agents for other insoluble
pigments.

Pigments and dyes are the most important because they give color to the lipstick, they
constitute just a small percentage in the composition of the lipstick, though. Pigments are
insoluble dyes, and in case lipstick, soluable dyes are called dyes.

Red carmine, also known as carminic acid, is a common red pigment derived from Ararat
cochineal. Another component which fosters lipstick the desired color is eosin. Eosin is a dye
that actually changes color when applied. When eosin is applied on the lip skin, it reacts with the
amino groups of skin proteins and this reaction leads to the activation of color and shift of the
maximum absorption to the long-wavelength part of the spectrum.

Moreover, other substances can be added to change the intensity of red color pigments
and dyes.For example, Titanium dioxide presence in red dyes in various quantities allows to
obtain a spectrum of pink lipstick.

Some other compounds can be added in small amounts to provide moisturizing
properties, good adhesion and give a pleasant aroma.

Interestingly, capsaicin (an alkaloid found in various varieties of capsicum), which is
largely used as a spice, is used in lipstick. Its presence can functionas a secondary skin irritant,
and therefore can lead to the effect of plump lips. Cinnamon extract accelerates blood circulation
and lymph movement, cinnamon essential oil stimulates capillaries and improves blood flow,
which makes the lips more sensitive and voluminous. Using capsaicin and cinnamon extracts,
new generations of plumper lipsticks are developed for the effect of plump lips.
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OJIEP)KAHHA OPTO®OC®ATIB AMOHIIO HA OCHOBI JOOUYHIITEHHOI
®OCPOPHOI KUCJIOTHU
I'pocy O.K., Bacunenko K.B., Hikonenko M.B.
JABH3 «YkpaiHCchbkuil Jep>KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
np. [arapina, 8, m. luinpo, 49005, Ykpaina,
e-mail: grosy1995@gmail.com

B nam wac coisi oprodochopHOi KHCIOTH IIMPOKO BUKOPHUCTOBYIOTHCS B CUIBCHBKOMY
rOCIoapCTBl SIK JoKepeno ¢ochopy, a Takok B 0OaraTbOxX Taly3sx HOpoMHCIOBOCTL. Jlis
3aCTOCYBaHHS B XapuoBiii Ta QapMameBTUYHIH TPOMHCIOBOCTI 10 ¢ochaTiB mpen'ssBiIsioTh
0CcOOJMBI BUMOTH HE MICTHTH TOKCHYHI JIOMIIIKH apceHy, mmoMOymy Ta d-metaniB. Ilotpeba B
Takux Qocdarax Oe3mepepBHO 3pOCTAE 1 TOMY CTAHOBHTH IHTEpeC po3poOuTH B YKpaiHi BIIacHI
TexHoJorii xap4oBux (ocdaris. Kiacuuni TexHonorii ojepkaHHsS XiMIYHO 4HCTUX (ocdaTis
aMOHII0, JIY)KHUX 1 JIY)KHO3EMEJIbHUX MeTaliB 0a3zyloThCs Ha crnocoOl HelTpanizanii po3dyMHIB
Xap4oBOi opToPocPopHOi KUCIAOTH ab0 ii peaKTUBHUX MapOK «UUCTa» (4.), «4McTa JUIsd aHaJi31B»
(u.n.a.) Ta «XIMIYHO YMCTa» (X.4.) BIANOBIJHUMHU XIMIYHO UHUCTUMHU KapOoHaTamu abo
TIPOOKCHJIAMU JIY)KHUX a00 JIY)KHO3EMEJIbHUX METalliB 3 MOJAJbIIMM YHNaprOBaHHSAM PO3YUHIB
COJIEH 1 TX KpUCTaTI3aIlI€I0.

Mera nHamoi poGotu mossirajga B po3poOIll Croco0y JOOYMINEHHS MPEKYpCOpIB CHUHTE3Y
¢docdariB Ha OCHOBI CHIBOCAKEHHS TOKCUYHMX MIKPOJOMIIIOK, BCTAHOBJIEHHI 3aKOHOMIPHOCTEM
MPOLIECIB XIMIYHOTO OCAPKEHHS, KpHUCcTaii3allii 1 TepMiuHOi 00poOku docdaTHUX cosielt 1 po3poOI
Ha 1X OCHOBI TEXHOJIOTIYHUX [apaMeTpiB OJIep:KaHHSA BUCOKOUUCTUX OopTodocdaTiB aMOHIO I iX
BUKOPHCTAHHS B SIKOCTi XapuOBHX JTI00aBOK.

ExcniepumenTH 3 ofiepaHHs XIMIYHO YUCTUX PochaTHUX cosiel MPOBOIMIIN B ABa eTamnu: 1)
OUYHCTKH PO3YMHIB €KCTPAKIiitHOI opTOhOCPOpHOI KUCIOTH Bil TOKCHUHUX NOMIIIOK d-MeTaliB,
TroMOyMy, apceHy Ta Gayopy crmocoboM CHIBOCAPKEHHS 3 TimpodocdaTom KamibIlifo; 2) MpoIecy
BHOIPKOBOI KpHCTalizailii Ta/abo KOHBEPCii MPEKypcopy B LLUTHOBUN MPOTYKT.

Crnig BIAMITUTH, IO OYMIIEHHS PO3YHMHIB OpTOodochOopHOT KHCIOTH BiA TOKCHUYHUX
JIOMIIIIOK, TTPOBOJIUTHCSI OJTHOYACHOIO HEWTpamiizaliero kucioTu amiakom no pH = 8. Hampuknan,
OUUILEHHS PO3UYMHY KUCIOTH 3 MOYATKOBOIO KOHIIEHTPALIEI0 3 MOJIb/KI OTIUCYETHCS PIBHAHHSM:

3H3P04+0,15CaCl,+6NHsOH=0,15CaHPO 4l +2,85(NH.),HPO4+0,3NH.CI.

IIpu 100°C nacwuena wounentpamis NH4Cl cranoButs 1,38 monw/kr, mo B 4,6 pasiB
nepeBuiye i koHueHrtpamio 0,3 Moib/Kr. SIKIIO BUMapyBaTH YaCTHHY PO3UYMHY, MO0 30UIBIIUTH
HOro KOHICHTpAIIiK0, HanpuKiIa, B 4,5 pa3u, To koHentpamnis (NHa)2HPO4 36inbmmmthes g0 2,85 *
4,5 = 12,83 mous/kr. Ockinbku Hacudyena xouuenrparis (NHs)2HPO4 ipu 100 °C cranoButs 9,14
MOJIB/KT, TO B ocaj nepeiae 12,83 - 9,14 = 3,69 moueii coui.

3pocranHs HacudyeHoi KoHueHTpauii NHsCl B po3umHi [03BOJIMTH MPOJOBXKHUTH
kpuctanizamiro (NH4)2HPO4 3a paxyHOK MOCTYIIOBOrO 3MEHIIEHHS TeMmIieparypu. Po3paxyHKu
MOKa3aJIy, 110 B Pe3yJIbTaTi 0XOJOKEHHS PO3UUHY, Hanpukia, 10 2°C KOHUEHTpallis HaCUUYE€HOI0
posuuny (NH4)2HPO,4 cknane 2,25 monw/kr, a NH4Cl - 2,13 mMonw/kr. Buxin miiboBOro mpoaykTy B
ocani ckmane (12,83 - 2,25) * 100 / 12,83 = 82,5% 3a ymoBH, IO BeCh XJOpPHUJ aMOHIIO
3aJIMIIAETHCSA B PO3UMHI.

Takum uymHOM, TIpHM OO0'€IHaHHI CMOCOOIB 130TEPMIYHOI Ta 130TiAPHUYHOI KpHcTadizamii
MOXIJIMBO BHIUIMTA 3 po3uuHy a0 82,5% xiMiyHO wmcroro riapodocdary amonito. Jlis
MIITBEPKCHHS I[bOTO BUCHOBKY OYJIH MpoOBe/eHi ekcriepuMenTd mo kpucramizaimii (NHs)2HPO4 3
pozunHy cknany 2,85 (NHa)2HPO4 + 0,3 NH4Cl.

Peakmin 3 HiTparom cpibia mMoka3ala BIACYTHICTh XJOPUIIB y pPO3UYMHAX MPOMHUTOIO
HEBEJIMKUMH MOPILIsIMUA JUCTHIboBaHOT Boau ocany (NH4)2HPO4. PentreHorpadiuni gociimpKeHHs
ocajly He MoKa3aJli IPUCYTHOCTI (pa3u XJIOpUAY aMOHIIO.

IIpoBeneHi MOCHKEHHS MOKa3aiH, M0 CMOCO0aMM i130T€pPMIYHO-130TIAPUYHOI KpHUCTami3amii i
KOHBepCil MicIsi T00YUCTKH po3unHy optodochoproi kucinotu 3 cymimni (NHa)2HPOs i NH4Cl
MOXJIMBO CEeNeKTUBHO KpucTanizyBaru unctuii (NHa)2HPO4 3 Bux0omom 79,5%.
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EFFECTIVE BIOLOGICALLY ACTIVE ADDITIVES BASED ON COMPOSITIONS OF a-
TOCOPHERYL ACETATE WITH MICELLAR NANOCARRIERS
Permyakova N.M.!, Zheltonozhskaya T.B.%, Klepko V.V.1, Karpovsky V.1.2, Postoy R.V.2, Maksin
V.V.2, Klymchuk D.O.2
!Department of Polymer Physics, Institute of Macromolecular Chemistry, National Academy of
Sciences of Ukraine, Kyiv, Ukraine
2Department of Analytical and Bioinorganic Chemistry and Water Quality, National University of
Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
3Laboratory of Electron Microscopy, M.G. Kholodny Institute of Botany, National Academy of
Sciences of Ukraine, Kyiv, Ukraine
permyakova@ukr.net

Encapsulation of biologically active substances, such as vitamins and antioxidants, into
hydrophilic, biocompatible, and biodegradable nanocarriers is one of the possibilities for creating
effective food additives for humans and animals. At the same time, the encapsulation processes
make it possible to protect active agents from oxidation and rapid elimination from the body,
thereby increasing their effectiveness. There is growing interest in the pharmaceutical and food
industries in protecting sensitive fat-soluble vitamins in order to increase their solubility and
biological activity in living organisms. Current work is devoted to the development and research of
non-toxic micellar nanocarriers based on diblock and triblock copolymers (DBCs and TBCs) with
biocompatible and biodegradable polyethylene oxide (PEO) and poly(acrylic acid) (PAAc) blocks
for encapsulation and delivery of poorly soluble vitamin E and its analogs, in particular, a-
tocopheryl acetate (a-TOCA), in living organisms.

Double hydrophilic DBCs and TBCs, which consist of asymmetric chemically
complementary blocks PEO and PAAc, are intramolecular polycomplexes that form special
micellar structures of the "cut” and "hairy" types with a complex "core" in aqueous solutions at pH
<5. The special structure of DBC and TBC micelles, in particular, the ability of the complex “core”
stabilized by a system of hydrogen bonds, to self-adjust during drug encapsulation, pH-sensitivity
of micelles turned out to be very effective for encapsulation of poorly soluble vitamin E and its
analogs (Fig. 1). The obtained compositions of a-tocopheryl acetate with both types of micellar
carriers showed high stability over time in a wide range of pH=3.5-9.0 and in physiological
solution. However, in the case of “hairy” micelles, the developed “corona” of longer unbound
segments of the polyacrylic acid block provided more reliable protection of the encapsulated drug
molecules from the “salting out” effect.

Fig. 1. Compositions of a-
TOCA with (a) “crew-cut”
and (b) “hairy-type” DBC
micelles obtained in
aqueous/ethanol solutions by
in situ encapsulation.

The gradual release of the vitamin E analogue from both micellar nanocarriers into the
aqueous and aqueous/salt medium under the action of the concentration gradient of a-tocopheryl
acetate has been proved. The rate and efficiency of drug release were determined by the structure,
morphology and stability of micellar carriers, as well as by the nature of the environment.

The composition of a-tocopheryl acetate with one of the nanocarriers was tested in vivo on a
group of sows as a dietary supplement. The positive effect of the micellar form of the drug on
metabolic processes in sows, as well as on increasing the productivity of sows, stress resistance and
safety of born piglets has been established.
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KOJIOITHAM PO3UNH BIOMACH BOJJOPOCTI "DUNALIELLA SALINA™
Asneenko A.IT.2, Baknanos O.M.?, Menadosa FO.B.%, Canranosa I'.O.?, Baxnanosa JI.B.
& lonOachKa JepkaBHa MaIMHOOYIiBHA akaaeMist, M. Kpamatopcek, Ykpaina,
chimist@dgma.donetsk.ua
bykpaiHchka iHKeHepHO-TIeIaroriuna akaaeMis, M. Xapkis, Ykpaina

Bomopicts "Dunaliella salina" Bererye y cosnsiHux o3epax ta Oaceiinax, mictuth Bix 0,8 10
1,1% Oera-KapoTHUHY y NEpepaxyHKy Ha CyXy PEUOBHHY 1 € HAWBAXIJIMBINIOK CHUPOBUHOIO IS
OTPUMAaHHS TPUPOJHOTO OETa-KapOTHHY Y BUTIISAL PO3UMHY B OJiii Ta KpuctamiyHoro [1]. Takox
Bojopicte ~ "Dunaliella salina" BHKOpPHCTOBYETbCS B SKOCTI Xap4yOBUX IMYHOYKPIILTIOIOUUX
n006aBoK, a i 6iomMaca y BUIIIA/I KOJOIIHOTO PO3YMHY IJISl IPUTOTYBAHHS IMYHOYKPIIUTIOFOUUX BaH
[2].

Konoigauit po3unn 0iomacu Bogopocti "Dunaliella salina» oTpuMyroTh HIISXOM B3a€MOIL
MDK acKOpOIHOBOIO KHCJIOTOIO, OlKapOOHATOM HaTpil0 Ta CYCIEH3i€l0 OioMacu BOJOPOCTI
"Dunaliella salina" y 3akpuTiit éeMHOCTI A0 cTajoro TUcky. [Ipu 1boMy, YTBOPIOIOTHCSI acKopOaTu
MarHiro Ta HATpio0 1 JIOKCHUII KapOOHY, SKUH COpOYyeThCs CyclieH3iero BoaopocTi. Hemosikom
KJIJACUYHOT'O CHOCO0Y € HEJOCTAaTHIN CTPOK 30epiraHHsi TOTOBOTO MPOAYKTY, L0 HE MepeBuIlye |
POKY, TPUBAIICTh HpOILECY, IO 3aliMa€ HE MEHUI SIK JBl JOOM Ta HHU3bKA KUIBKICTb COpOOBAHOTO
cycriensiero 6iomacu Bogopocti "Dunaliella salina" miokcumay kapOony, 1o He nepesuiiye 40 % [2].

Hamu 3ampomnoHoBaHo cnocid OTpUMaHHS KOJOITHOTO pO34YMHY OiloMacH BOJIOPOCTI
"Dunaliella salina”. Cmocid6 oTpumaHHS KOJOITHOrO po3unHy Oiomacu Bojopocti "Dunaliella
salina", om0 MICTUTH MOPCBHKY pory Ta 6iomacy Bojopocti "Dunaliella salina", ackopbar Hatpiro,
acKOpOIHOBY KHCIOTY Ta JIOKCHJ KapOOHYy, Y TaKOMy CHIBBIJHOILIEHHI KOMIIOHEHTIB (Mmac. %):
ackopOat Hatpito 7,2-25,8 ackop6iHoBa kuciora 1,2—4,2 Giomaca Bogopocti "Dunaliella salina”
4,9-17,7 nioxcun kap6ony 0,36—1,3 Mopcbka poma penira, BKIOYAE PEaAKI[0 MK acCKOpPOIHOBOIO
KHCJIOTOIO, JUKapOOHATOM HATPil0 y 3aKpUTId €MHOCTI TiJ JJI€l0 HaJBUCOKOYACTOTHOTO
yIIBTPa3ByKy yacTotoro 12—14 I'T'w, inTencusHicTIo 5,0—7,0 Br/cM? mpoTsrom 16-20 xB.

[Iporiec 3A1CHIOIOTh HACTYITHUM YMHOM. Y TOBCTOCTIHHUHM XIMIYHUM peakTop eMHICTIO 2,0
1 BBoiATH 0,5 KT cycriensii 6iomacu BogopocTi "Dunaliella salina", mo ckimagaerbest 3 piakoi dhasu -
470 T Mopchkoi porm ryctuHOl 1235 kr/mM® Ta TBepmoi - 30 r Giomacm Bomopocti "Dunaliella
salina", mo wictute 2,5 T Oeta-kapotuny. lle npupomnmii mpomykr. Hami BBOmsATH 38,5 T
ackopOinoBoi kucinotu Ta 30,5 T 6ikapOoHaTy HaTpiro. ['epMEeTHUHO 3aKPUBAIOTH PEAKTOP. 1 MIIOTh
Ha CHUCTEMY HAJBUCOKOYACTOTHUM YJIbTPa3BYKOM Ha mpoTsa3i 16—20 xBuiauH. OnepkaHUil TaKUM
YUHOM KOJIOTTHUMA po3umH Oiomacu BojopocTi "Dunaliella salina" macromnomiOHoi KOHCUCTEHIIIT €
rOTOBOIO IMYHOJ0O0ABKOIO Ui IMYHO YKPIILTIOI0UOT KYXOHHOT COJI1 Ta JJIs IPUTOTYBaHHS COIbOBHX
BaHH [2].

3a KiHIEBUI CTPOK 30epiraHHsi TOTOBOTO MPOIYKTY OOUpau Mepioj yacy, o HeoOXiqHui
g BTpat 30 % OeTa-KapOoTUHY.

ExcriepuMeHTaIbHO BCTAHOBJICHO, MO KOJOIMHUEN po3umH Oiomacu Bomopocti "Dunaliella
salina", orpumaHuii 3a TEXHOJIOTIEO, 110 MPOMOHYETHCS, MA€ CTPOK 30epiraHHs 2 POKH, KUTbKIiCTh
copOoOBaHOTO ABOOKHUCY Byrielto ckiaaae — 80—-85 %, Buxig rotoBoro mpoaykry — 88—91 %.

Jlireparypa
1. Aneenxko A.Il, bakmanoB O.M., €srpagoa H.I. Cnoci6 onepkaHHS KapOTHHY
KPUCTAIIYHOTO 3 BOJOPOCTi, IIO BETeTye Yy COJSHMX po3coiax. [lateHT YkpaiHu Ha KOpHCHY
Moyab Ne 28830. Omy6u. 25.12.2007 p., Oron. Ne 21,/2007.
2. Ynvmpaszeyk B aHANUTUYECKOM XUMHM M XUMHYECKOW TeXHOJOru: MoHorpadus. / A.H.
baknanos, A.Il. ABneenko, C.A. KonoBasoBa, JI.B. baknanoBa. — Kpamartopck: JI'MA. — 2012, —
332 c. ISBN 978-966-379-603-1
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CIIOCIb OTPUMAHHSA KAPOTUHY KPUCTAJIIYHOI'O 3 BOAOPOCTI, 1O
BETETY€ Y COJITHUX PO3COJIAX — BIIXOJAX BUPOSHUIITBA BACEMHOBOI
KYXOHHOI COJII
BakmanoB O.M.2, Aneenko A.I1.°, Mapuenxo LJI. b Bakganosa JI.B.2
8 VkpaiHcbKa iHKEeHepHO-TIeIaroriyHa akaaemis, M. Xapkis, YKpaiHa
b Tombackka nepikaBHa MamMHOOY iBHA akaneMis, M. KpamaTopchk, Yipaina,
chimist@dgma.donetsk.ua

Bomopicts "Dunaliella salina"("DS"), mo Bererye y consiHux OaceiiHax mictutb 10 1,1%
KapoTHHY y NEPEPAXyHKY Ha CyXy PEHOBHHY 1 € HABaXJIUBINIO CHPOBUHOKO JIJISI OTPHUMAHHS
KapOTUHY KpHUCTaigHoro [1].

Panimme mHamu Oysio 3ampoIOHOBAHO CHOCIO OTPUMAHHS KapOTHHY KPHUCTAJIIYHOTO, IO
BKJIIOYAE PYHHYBAHHS BOJOPOCTI BIUIMBOM YIbTpa3ByKy (¥Y3) uactororo 18—44k[ 11, IHTEHCUBHICTIO
>4 Br/cm? Ha mpoTsA3i >3XB., CMIBOCAKEHHS] KAPOTHHY 3 TiPOKCUIOM MArHilo 3 iHTeHCH}IKAIIieI0
ynbTpasBykoM (Y3) uactotoro 18-44kI'm, imrencusmictio > 1,5 Br/cm? Ha mporssi >30c;
3HCBOJHEHHS Ta CKCTPAKII0 KapOTHHY 3 OJICPKAHOTO KOHIICHTpPATy CYMIIIIIIO aIeToHy 3
nerposieiiHuM edipom y croiBeizHomeHHi 10:1-7:1 mpu temneparypt 45-50°C mig aiero Y3
KOJMBaHb 4YacToTol 18-46 k', inTeHcuBHicTIo Bix 0,5 mo 2,0 Br/cm? Ha npoTsi3zi >2XB. 3
MOAAJIBIIOI KpHUCTAJI3alliel0 KapOTHHY OXOJIOPKEHHSM 10 TemmepaTypu Big -1 mo -5°C mpu
inTencudixanii Y3 wacrororo 35-46 kI, inTencusHicTio 0,5-1,5 Br/cm? Ha mpoTasi 5-10 ¢ [2].
OpHak, JaHud crocid He JT03BOJISIB OTPUMYBATH KapOTHH 3 COJITHUX PO3COJIIB, MO 3aTHINAIOTHCS
MicasT BUPOOHUIITBA KYXOHHOI COJIi OaceifHOBUM CIIOCOOOM dYepe3 BHUCOKY aKyCTHYHY MIIHICTh
nigruny Bojgopocti "DS", mo BereTye came y ubomMy BuIi po3codiB. [Ipu npomy, 3aranbHuil BUXiJ
KapoTHHY He nepeBuiryBas 50 % [2].

Jlnst oxeprkaHHS KapoTHHY KpHCTaimiyHoro 3 Bogopocti "DS", mo Bererye y consHUX
po3cosax — BIX0AaX BUPOOHUIITBA OAaCEHHOBOT KyXOHHOT COJIi HAMHU OYB 3alpOIHOBAHHMK CITOCIO
OTPUMAaHHS KapOTHHY KPUCTAJIIYHOTO KM BKIIOYA€ pYHHYBaHHS BOJAOPOCTI BILTUBOM OJHOYACHOT
nii Y3 gacrororo 18—100 kI'm, inTeHcuBHicTIO 1,5-2,5 B1/cM® Ta ynbrpasByky dacrororo 1,0-2,5
MTI'n, inTencuBHicTIo 2,5-4,0 B1/cM? npotsrom 1-3 xB. BinbIn BHCOKa e(heKTHBHICTh OJHOYACHOT
nii Y3 BUCOKOT 1 HU3BKO1 YaCTOT y MOPIBHSIHHI 3 BUKOPUCTAHHS Y3 HU3bKOI YaCTOTH, MOSICHIOETHCS
0COOJIMBOCTSIMH YTBOPEHHS 1 CXJIONTYBaHHS KaBITAI[IMHUX IYXHUPIIB MpH JBOYACTOTHIN aii Y3 npu
akiii mepeBakHo (OutbIe 90%) yTBOPIOIOTBHCS ManuX ChEpUYHUX KaBITAaUIWHUX MyXHUPLIB, HIpU
CXJIONyBaHHI caMe SKHX 1 pPYyHHYIOThCS OLIKOBO-BiTaMinHi 3B'si3ku y Bogopocti "DS"[3].
Hemoikom criocoOy Oyia TeXHOJOTIYHA CKIAAHICTh MPOIIECY, IO MOB'sA3aHa 3 0THOYACHOIO JTI€I0
V3 aBox wactoT. OgHak, IpH Aii HAABUCOKOYACTOTHOTO YJIBTPa3ByKy 4yacToToro > 10 I'T' Ha BoHI
CHCTEMH TaKOX YTBOPIOETHCS MEPEBAKHO MaJi cepruHi KaBitamiiHi myxupiii, oinbire 90% [1].

[IponoHyeThCsl HOBMIA CIIOCIO OTPUMAaHHA KapOTHUHY KPUCTAIIYHOTO 3 PO3COTIB — BIAXOIIB
BUPOOHUIITBAa 0aceifHOBOI KYXOHHOT COJi, II0 BKJIIOYAE PYHHYBaHHS BOJOPOCTI Ji€l0 Y3 4acTOTOO
12-14 ITu, intencuBHicTio 14-17 Br/cm?. [Ipu upoMy 3arambHUN BUXiA KapOTUHY MIIBUILUBCS 3
90-92 % 1o 94-95%, a piBeHb BTOPUHHOTO IIIyMY 3MeHIIUBCs 3 98 mo 62 J10.
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CIIELJAJIBHA KYXOHHA CUIb 31 3BHUKEHUM BMICTOM XJIOPUAY HATPIIO
VISl CXYJHEHHSA
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8 VkpaiHcbKa iHKCeHepHO-TIeIaroriyHa akaaemis, M. Xapkis, YKpaiHa
b Tom6ackka nepaBHa MamMHOOY iBHA akaneMis, M. KpamaTopchk, Yipaina,
chimist@dgma.donetsk.ua

KyxoHHa Cib € €IMHUM XapuoOBUM IPOJYKTOM, KU BKuBae Outbmie HbK 90 % HaceneHHS 1
KUIBKICTh SIKOTO MOJJIMBO IEpeadayuTd 3 JOCTaTHBOIO TOYHICTIO. 3a HOpMaMu BcecBiTHBOT
opraizaiii 3J0poB’sl JIOAWHA TOBHHHA BXHBATH 5—6 T' KyXOHHOI COJIi HAa JEHb, JIEsKi 0coOu
BXKUBalOTh 10 10 T KyxoHHOi coii Ha jgeHb [1]. ToMmy, came yepe3 HACUYCHHS KyXOHHOI COJIi
HEOOXITHUMHA KOMIIOHEHTaMH BiZIOyBa€ThCs MPOQIIAKTHKA 3aXBOPIOBAHb, MOB'I3aHUX 3 HECTAUYCIO
Hony, propy Ta neskuX BiTaMiHIB 1 MiHepaiiB [1].

3anponoOHOBAaHO CHEIlaJbHy KYXOHHY CUIb JJISl CXyJHEHHS 1 Npo(UIaKTHUKU TiNepTeH3il.
[IponoHyemMa KyXOHHa CUIb MICTUTh XJIOPHUJ HATPI0 Yy BUIVIAJAI HIBUAKOPO3YMHHOI JTYCKaTOi
KYXOHHOT COJIi, 110 3aBIsIKU OCOOJIMBIN KPUCTAJIIYHIN CTPYKTYpl Ma€ COJOHICTh BTPUY1 BHUILY HIK
3BUYaliHa cUIb [2], UMTpaAT MarHito, cyxe KOpiHHs Kyiab0alOu, cyxe KOpIHHS PEBEHIO, CyXe HaCIHHS
JBOHY Ta Cyxuil 4opHociuuB. Ilpu 4omy, BCl KOMIIOHEHTH KpIM JIycKaToi KyXOHHOi coji Oynu
PO3TEepTi 10 MUJIOMOIIOHOTO CTaHy, a KUTbKICTh XJI0pu Iy HaTpiro ckiamata 30—40 % [1].

Opra"onenTuyHi JOCIIKEHHS KYXOHHOI COJII 3 TIOHM)KCHHM BMICTOM XJIOPHAY HATPIIO MO
MPOBOJMIIM METOJOM HE3pAYOro KOHTPOJIO 3a I 'sTHOanbHOIO IiKanmoio [l] mokaszamu, 110
MPOIMOHY€EMA CUIb MAa€ CMaK 3BHYAWHUMN COJIOHHH 3 JIETKMM IPHUCMAaKOM Ta 3allaXxOM YOPHOCIUBY,
BITUYBA€ThCS JIETKUM NpueMHUM TipkyBaTuil mpucMak 4,73—4,88+0,03. 3BuyaiiHa KyXOHHa CUIb
Ma€ TaKy COJIOHICTH 3a IT’SITUOAJbHOIO IIKAJOK B 3aJIe)KHOCTI BiJ BHUJY: KaM’'siHA KyXOHHa CUIb
BupoOHunTBa JIT «Aptemcims» 4,85+0,03; kyxonHa cimp «Ekctpa» 5,00+0,03; OaceitHoBa
KyxoHHa cutb 4,67+0,03 (BiguyTHHH JIETKHM TIpKyBaTHii coJioHWH mpucMak [1]. Takum duHOM,
KyXOHHa Cilb, IO TPOIMOHYETHCSA, MA€E COJOHICTh MPAKTUYHO IJCHTHYHY COJIOHOCTI 3BHYAMHOL
KyxoHHOI coui. ToOTo monuHa, s JOCATHEHHS 3BUYHOI COJIOHOCTI DKi, Oy/ae BXXKHMBATH KyXOHHOT
COJTI 3 TIOHIKEHOIO KUTBKICTIO XJIOPHIY HATPII0 TaKy ) caMy KUTbKICTb, SIK 1 3BUYAHHOT KyXOHHOT
coui. [Ipu boMy, KUTBKICTh CIIOKMBAEMOTO XJIOPHUY HATPIIO 3MEHIIUTHCS MPAKTUIHO BTPHYI, ITI0 €
OJIHHM 13 €JICMEHTIB TPO(UIAKTHKY TIIEPTEH3II.

[Tontepeani noCaKEHHS y IPUBATHIN JIikKapHi Ha 42 10OPOBOJIBIISX, IO MAIOTh TIIEPTEH3IIO 1
nigBuieny Ha 25-30% Bim HOpMH Bary TiTa, Moka3anu HacTymHe. Y 35 % moOpoBOJIBIB 3
nociigHoi rpynu (21 noOpoBoJielib) yepe3 TpU Micslli B)KMBAHHS KYyXOHHOI COJII 3 TOHMKEHUM
BMICTOM XJIOPHJy HATpPiIO 3aMiCTh 3BUYAHOI KYXOHHOI coyri cTabimi3yBasacs Bara Tija, 3 HUX 12
% 3asgBWIM, LIO0 CTand HouyyBatu cebe kpame. Y 21 10OpoBOJIBIS KOHTPOJIBHOT TPYIU SIKU
B)KMBAJIM 3BUYANHY KyXOHHY CUIb (IIPH IIbOMY IM Ka3ajH, [0 BOHU BXKHUBAIOTh CIEIiajbHy KYXOHHY
cinp) crabumizyBasacs Bara Tula y 25 %, a 7 % cramu mouyBatu cebe kpame. ToOTo, KpiMm
MO3UTUBHOTO €(PEeKTY BiJ caMmoi codli € 11e 1 eeKT BiJ caMOHaBIFOBAHHSI.

TakuMm ynMHOM, MOTIEpEIHI TOCTIHKEHHSI CHelialbHOT KyXOHHOT COJIi 3 MOHMKEHOIO KUTBKICTIO
XJIOpUYy HATPIIO MOKa3aIu, 10 TO3UTUBHUI e(eKT Bif ii BAKUBAHHS €, aje 1 3HaYHy POJIb Ma€ YUCTO
TICUXOJIOTYHUHN CTaH JIIOMHH.

Jlireparypa
1. bakmanoB O.M., ABaeenko A.Il., Umunenko @®.0., bakmanosa JI.B. Ananitnuna Ximis
KYXOHHOI coui 1 po3codiiB. — Kpamaropesk: Bua-so JJJIMA, 2011. — 284 c.
2. bakmnanosa JI.B., T'omonepos 1.B., Cintorina I'.J[., baknanos O.M. Cnoci6 oTpumanHs
nyckaToi KyxoHHO1 codti // IlateHT Ykpainu Ha kopucHy Moayab Ne 110444, C 01 [ 3/04.- Omy6a.
10.10. 2016, Grom. Ne 19
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OTPUMAHHS ZN-AL MOABIMHO-IIAPOBUX I'ITIPOKCUJIIB IHTEPKAJTbOBAHUX
I'MOXJIOPUTOM HATPIIO, SIK CYXUX AHTUCEIITUYHUX 3ACOBIB
Bopucenko A.1O., llleBuyk €.0., Tumodeena C.1., KoBanenko B.JI., Kotok B.A.
JABH3 «YkpalHCcbkuii Aep>KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
Huinpo, Ykpaina
E-mail: bag.anastasia@gmail.com

AnTHCenTTHYHI 3aco0M - 1e Oymb-sfKi PEYOBHHH, IO MAalTh MPOTUMIKPOOHY Iif0 i
MEPEIIKOHKAIOTh POCTY MIKpOOpraHi3MiB, 30KkpeMa OakTepiil. PeuoBrHH, 1110 BUKIIMKAIOTH 3aTH0EIh
MIKPOOpPraHi3MiB Ha3WBalOTh JAe3iH(peKkTaHTamMu. Y 3B'I3Ky i3 THM, IO 0arato pedoBHWH, B
3aJISKHOCTI B KOHIICHTpALii, TeMIepaTypy, 4acy Ail Ta IHIIMX YMOB MalOTh TaKi BJIaCTUBOCTI,
AHTHUCENTHYHI 3aCO0M MOXYTh PO3PI3HATHUCS 33 XIMIYHOIO OYyI0BOIO, (PI3HKO-XIMIYHOIO aKTUBHICTIO
Ta CTYIEHEM IMPOTUMIKPOOHOT aKTUBHOCTI.

ins poOOTH - OTpUMaHHS HOBUX TBEPAMX O10JIOTTYHO-AaKTUBHUX PEYOBHH-/1€31H(EKTAHTIB,
10 MAaTUMYTh TIPOJIOHTOBaHY Ait0. J[Jis MOCATHEHHS I1i€l METH HEOOX1IHO MPOBECTH PsAJl CUHTE3IB,
JUI BU3HAYEHHS ONTHMaJIbHUX YMOB OTPUMaHHs rinoxjgoput-intepkanboBanux [T, Buznauntu
BMICT aKTUBHOT'O XJIOPY B OTPUMAaHUX 3pa3Kax, Ui JOBEAECHHS MOKIMBOCTI aHTUMIKPOOHOT Aii.

Y naHiii poOOTI 3ampONOHOBAHO CHUHTE3yBaTH MOJBIMHO-IIAPOBI TiIPOKCUIN IPHU
crmiBBigHomeHHi ZNn:Al=4:1. 3pasku Zn-Al TIIIT" i3 aHioHaMH TIMOXJIOPUTY OyJIH OTpUMaHi
METO/IOM CHUHTE3Y HpH nocTtiiHomy pH.

Metonuka CUHTE3y: 1O CTapTOBOIO PO3UMHY 13 3agaHuM piBHeM pH mo kpammsaMm 13
OJIHaKOBOIO HIBHJKICTIO IpajlyilOBaHUMHU HacoCaMH MOJAIOTHCSA: PO3UYMH COJIEH HITPATIB LIMHKY Ta
AITIOMIHIIO 1 PO3YMH JYry 13 TinmoxjoputoM Hatpito. CHHTE3M 3pa3KiB IPOBOAMIIUCS TPU JBOX
pisanx piBaax pH (8 ta 10) Ta mBox pisHux Temmepatypax (15 Ta 35 °C). Pisens pH ma mpoTssi
yCchOTO dYacy miaTpumyBaBcsi 3a gomomoroto 0,1 H po3umHIB TigpoKcuay HaATpir0 Ta COJISHOI
KHCIIOTH.

[Ipu BuUBYEHHI Tpolecy ceauMeHTallli OyJi0 BHWSBICHO HAJAHW3bKY HIBUIKICTH OCITaHHS
4aCTOK OTPUMAHOro ocaay B po3uuHi. 3a 30 XBWIMH BIJACTOIOBaHHS 3HW)KEHHS TOBLIMHM IIapy
ocany ckiano nume 5,3 % (3 7,5 cm go 7,1 cm) ans 3pasky, mjo 0yB oTpuManuii npu pH=8 Tta
35°C. TIpuuomy mmst 3pasky umctoro Zn-Al ITIHIT (pH=8 Ta 40 °C) 3HWXEHHS TOBIIMHHM IIapy
ocany ckianae 41,33 %. HaiOumpmuii MOKa3HUK 3HWKEHHS TOBIIMHU Iapy ocaay ckiagae 25 %
nnst 3pasky orpumanoro npu pH=10 ta temmeparypi 35 °C. Binmosignuii moka3HHUK IS YMCTOTO
Zn-Al ITHIT (pH=10, Temnepatypa 60 °C) - 85,83 %.

Hactynaum etanom po6otu Oyia miAroToBKa OTpUMaHKUX OCaAiB [0 MOJAJIBIIOIO BUBYECHHS.
Ocaau mpocyIyBaJIMCs y CyIUWIBHUAN madi TpoTAroM AEKUIBKOX 10, TOAPIOHIOBATIMCS B araToBIi
CTYIL, Ta MPOMHUBAIUCS BOJOO, JUIS BUJAAIECHHS 3aJMILKIB BOAOPO3YMHHHUX cosied. OuuniieHuit
ocaJl 3HOBY IIPOCYIIYBABCS 1 MOAPIOHIOBABCS.

Jlis  BHU3HA4YeHHS BMICTY aKTUBHOIO XJIOPY B OTPUMaHMUX 3pa3Kax [POBOAUIIOCH
HonomMeTpuyHe TUTpyBaHHS. HaBaxky, HonepeaHbO OYMIIEHOIO B 3aJMIIKIB BOJOPO3YMHHHUX
colleil Ta BHUCyHIEHOro ocany, po3uuHsau y 10 mu cipuanoi kucimoru (10 %), npunuBanu
JMCTUIIbOBAHY BOJAY Ta JOJaBajy HaBaxKy Hoxuay kamiro (1 r). OTpuMany cymiln 3ajnuinaid Ha
5 XBWJIMH Y TEMHOMY MicIli, a noTiM tutpyBanu 0,005 M po3unHoM Tiocynbdary HATpiro.

TutpyBaHHs IPOBOAUIIOCS OJIpa3y Micisd OTpUMaHHA 00pOOJIeHUX 3pa3KiB Ta yepe3 4 MICsIIi.
3riiHo 13 pe3yapTaTaMu TUTPYBaHHS, OyJI0 BM3HAY€HO, 110 BMICT aKTHBHOTO XJOpPY y 3pa3kax i3
gacoM 3MeHIIuBcs. HalOumpmmii mo4yaTKoBUIM BMICT XJIOpY JE€MOHCTPYIOTh 3pa3kKH OTpHUMaHi MpU
pH=8: 0,68 % (mns 35°C ) ta 0,59 % (mna 15°C ). Ilicis apyroro TUTpyBaHHsS BMICT CKIajiae
BignoBigHo 0,30 % Ta 0,18 %. TakuM YMHOM MOKHA 3pOOHTH TOMEPEeNHId BHUCHOBOK, IO
OTPUMAaHUN TpU BHIIIH TeMIepaTypi 3pa3oK Moxke 30epiraTucs [OBIIE, TaKOX 1€ BKa3dye Ha
MOBUIbHE BUBUIbHEHHSI aKTUBHOT'O KOMIIOHEHTY MIPU MOCTYIOBOMY PO3KJIaJIaHHI.
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HNOTEHUHIOMETPUYHE BU3HAYEHHS TIOBEPHHEBO-AKTUBHUX PEYHOBUH
B KOCMETUYHIA MPOAYKIIT
Boansuceka O.B., Mupounsik M.O., JIabsk O.B.
JABH3 «YkpaiHCchbkuil Aep>KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
Huinpo, Ykpaina
e-mail: olena.volnianskia@ukr.net

Ha cporoanimHiii neHp moBepxHeBO-akTHBHI pedoBuHH (IIAP) HaOynm Ham3BuuaitHO
IIMPOKOTO 3aCTOCYBAHHA SIK B TIOBCAKICHHOMY JKUTTI1 JIFOJIMHH, TaK 1 B PI3HUX Taly3sX HAPOIHOTO
rocnojgapcTBa. BOHM MIHMPOKO BUKOPUCTOBYIOTbCS B  SIKOCTI  CTaOLTI3aTOpiB  eMYINbCIH,
JMCTIepraTopiB, COMOOUTI3aATOPIB, OCHOB MUIOYUX 3ac0o0iB Ta iH. bakTepunmani BimactuBocti [IAP
3HAXOIATh CBOE 3aCTOCYBAaHHS Y BUPOOHUITBI (hapMalleBTHUHUX MPETapaTiB, Pi3HUX KOCMETUYHHUX
Ta Ae3UHQIKYI0UHX 3aC001B.

Cepen Bimomux meroxiB BuzHaueHHS [IAP — moreHIioMeTpuyHi, CIEKTPOPOTOMETPUYHI,
xpoMarorpadiuHi, TpoTe MeAKl 3 HUX BIA3HAYAIOTHCS CKIAJHICTIO Ta JOBTOTPUBATICTIO €TarliB
MpoOOMIArOTOBKY, BUKOPUCTAHHSIM TOKCHUYHUX 1 OpPraHIYHMX PO3YMHHMKIB, OaraTocTaiifHICTIO
aHayzy, motpeboro noporoi amaparypu. s po3B’si3aHHS i€l NpoOIeMH NEPCHEKTUBHUM €
MOTEHLIOMETPUYHUI METO/1 aHalli3y, KM MO€IHY€E B cOO1 YYyTJIMBICTh 1 IOCTYIHICTh, Ma€ XOPOUIl
eKCIUTyaTal[li{Hi Ta METPOJIOTI4YH1 XapaKTEPUCTHKHU.

Busnauenns IIAP, 3o0kpema KokamigompominOerainy, moiicopbaty-20, eToHil0 B
KOCMETHYHINA MPOAYKLIi MOTEHIIIOMETPUYHUMHI CEHCOpaMH B JIITEpaTypi HE onucaHi. ToMy MeTO0
Hamoi po6otu Oys0 po3poOIeHHS METOAUK KUTbKICHOTO BH3HadeHHs mnepemyeHux [TAP meromom
psIMOi TMOTEHLIOMETPii 3 BUKOPUCTAHHSAM MEMOpAaHHUX CEHCOpIB, HIO0 OyAyTh BIAPI3HATUCS
JOCTAaTHIMM aHAJITUYHUMU Ta METPOJOTITYHUMH TapaMeTpaMu (eKCHpPECHICTIO, YYTJUBICTIO,
CEJICKTUBHICTIO), IIPOCTOTOIO Ta HEBUCOKOIO BAPTICTIO 00JIaTHAHHS.

BcranoBneno, mo B pe3yiabTaTi B3aeMOJi  KOoKaMimompormiioerainy, mosicopoary-20,
eToHifo 3 12-momi6modochaTHO KHUCIOTOK YTBOPIOIOTHCS MAJIOPO3YMHHI CIOJIYKH CKJIaay
(KT1B)3(PM012040)2, (PS-Ba)3(PM012040)2, (ET)3(PM012040)2, siKi Oyiii BUKOPUCTAaHI K €JIEKTPOHO-
aktuBH1 pedoBuHU (EAP). Ha ocHoBi nmx EAP Oynu miaroToBiieHi MOJMIBIHUIXIOPUIHI TUTIBKH ISt
iX BUKOpHCTaHHS B SIKOCTI MeMOpaH. ExcnepumeHTanbHO Oysi0 BU3HAYEHO ONTHUMAaIbHI YMOBHU Ta
€JIEKTPO/IH1 XapaKTEPUCTUKH MOTEHI[IOMETPUYHUX CEHCOPIB.

OtpumMaHi pe3ynbTaTd JO3BOJIMIM 3aCTOCYBAaTH PO3POOJIEHI CEHCOPHI ENEKTPOIu s
MOTEHI[IOMETPUYHOTO BHU3HAYEHHs KOKamigomnponuiderainy, momicopbary-20, €ToHi0 B 3pa3Kax
KOCMETHYHHMX 3aco0iB (3yOHa macra Paradontax, eMyabCiiHHN KOCMETHYHHI 3aCi0 IS JEMaKisKYy,
KOCMETHYHHIA KpeM «EToHii»), ski HaBeaeH1 B Tao. 1.

Taomuus 1

Pesynbratu BusHaueHHs [IAP B 3pa3kax KOCMETHYHHX 3acO0iB METOJOM MpsSMOi
noreniiomerpii (n=5, P=0,95)

IIpomucnoBuii [IAP 3naiineno [TIAP Sr
3pa3ok (x£d), %
3yona nacra Kokaminonpomnin6erain 3,42+0,03 0,02
Paradontax
Emynbciitnuit
KOCMETHYHHH 3aci0 [Tomicop6at-20 5,50+0,99 0,11
JUISL AEMAKISKY
Kocweriinnit kpem Etoniit 9,76+0,09 0,010
«ETOH1I»

Takum 4YMHOM, OTpPHMaHI E€KCIEPUMEHTaJIbHI JaHi MIATBEPPKYIOTh MPABUIBHICTD
pe3ysbTaTiB  MOTEHLIOMETPUYHOTO BHM3HaueHHs BMmicty I[IAP B kocmernuynux 3aco0ax Ta
BIJICYTHICTh CHCTEMAaTH4YHOI MOMMJIKUA. Po3pobneHi MeToauku He NOoTpeOyloTh CKIaJIHOT
poOOMiIrOTOBKY, Yac BUKOHAHHS aHali3y ckaaaae 5-10 xB.
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DEVELOPMENT OF BALSAM FORMULATIONS FOR DAMAGED HAIR
Dudnik E.V., Manzyuk M.V., Avdienko T.M.
State Higher Educational Institution "Ukrainian State Chemical Technological University"
Dnipro, Ukraine
e-mail: elviradudnik0O0@gmail.com

In the realities of the present every woman dreams of healthy and beautiful hair. But there
are many reasons why hair loses its strength and beauty. First of all, it is unfavorable environmental
factors, chemical waves, painting, use of varnishes, gels, unbalanced nutrition, stress, and all it
leaves its imprint on health health. Hair is damaged, becomes frightened and weak, loses its gloss.
Currently, there are many hair care products: rinseers, air conditioners, balms and masks that differ
in their properties, cosmetic effect and hair holding on hair.

Hair balm is a cosmetic tool that improves the state of hair by restoring the structure of the
hair and the power of the roots, reveals an antistatic effect and contributes to light dissipation.
Restores hair structure, filling out open scales and closing them for further protection. As a result,
the hair balm becomes brilliant, healthy and strong. Hair balms are classified as dependent: from the
length of hair, from the form of release, from the action and from the state of hair.

A number of biologically active substances such as:

— black cumin oil - rich in fatty acids omega-3 and omega-6 (strengthen hair), phytosterols
(struggling with gray hair), vitamins A and E (provide smoothness of hair, return elasticity and
strength) and bioflavonoids of apigenin. exhibits tonic effect, activates hair growth, stimulates
blood supply to the scalp, prevents hair loss);

— almond oil - exhibits mitigating, nutritious and protective effect on skin and hair, one of
the most powerful natural growth stimulants and strengthening hair;

— jojoba oil - contributes to the purification of the scalp and normalizes the growth and
development of hair follicles;

— keratin hydrolyzate - promotes strengthening, prevents falling, improves appearance,
stimulates hair growth;

— a complex of vitamins AEF - vitamin A stimulates the restoration of the hair structure,
provides protection from free radicals, vitamin E helps to handle the skin of the head, vitamin F
strengthens hair;

— essential lemon oil - is a complex of useful substances that together help fight the high
hair, with falling and magnifying glass.

As cationic surfactants, cetramonium chloride and behentrimonium chloride were selected.
As a structure-forming agent, glycerol monostearate and ceteearyl alcohol were selected, as an
emulsifier - ceteereth-20.

10 experimental formulations were developed to determine the rational composition of the
hair balm. Changed the contents of structural formers. Formulations having a ratio of glycerol
monostearate to ceteearl alcohol - 1:1 - sample number 6 and 1:2 - sample number 10 have the best
consistency. Since samples are made with the addition of emulsifier, they have the best appearance,
pleasant shine.

According to the results of profile analysis: the appearance of samples are identical, having a
pleasant yellowish color and attractive shine; Due to the greater consistency of the sample number
10, it is better distributed by hair, so it is more moistened, it is better combating and has a better
appearance than when using the sample number 6.

Thus, in the developed balsam formulation for damaged hair, a rational ratio of structuring
agencies that work synergistically and form the desired consistency are selected. Quality control is
carried out in accordance with the requirements of normative documentation.

This recipe is recommended to use as a careful remedy for damaged hair.
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JOCJLIKEHHS BMICTY EKCTPAKTUBHUX PEYUOBHUH Y KAJIYCHIU BIOMACI
JIIKAPCBKHUX POCJIMH
3aropoans J1.C., TTerpina P.O., Xom’sik C.B., Kuaszera K.C.
Hamionansnuii yaiBepcuret «JIbBiBCbKa mosiTexHikay, JIbBiB, Ykpaina
romanna.o.petrina@Ipnu.ua

Huni  mikapceki  pOCIMHH  BHKOPHCTOBYIOTHCS B PI3HOMAHITHUX  KOCMETHYHUX,
(dapManeBTHUYHUX Ta TirieHiYHUX 3acobax. lle mpu3BOIUTH 1O 3MEHIIEHHS MOMYJALii BUAIB Y
npupoai depe3 HeposOipiauBuid 30ip pOCIMH Ta HaaMipHE BHKOpHCTaHHS. s 30epexeHHs
Ol0OpI3HOMAHITTS POCJIMH MPOTIOHYETHCS OTPUMYBAaTH OiomMacy 3a JIOIIOMOTOI0 Cy4acHOTO
010TEXHOJIOTIYHOTO METOAY KYJIbTYpH TKaHWH. MeTOoJ MoJisirae y BUPOILYBaHHI IN VItro KIiTHH,
OKpEeMHUX KIITHHHUX CTPYKTYp, TKaHHH, YacTWH 1 OpPraHiB pPOCIMH Yy CTEPHJIBHUX YMOBax Ha
TBEPJIOMY ab0 PIAKOMY KXUBHIBHOMY cepenoBuiil. OnepxaHa KajdycHa OlomMaca pOCIHH MICTUTH
MIEpBUHHI Ta BTOPUHHI METabO0ITH, SIKI IPOIYKYIOTHCS B MPOIIECI pOCTY Ta TaKl K SIK 1 B HATUBHIM
pociuHi 3 TpUpoaHOi momnyssaiii. [lepBuHHI METabOMITH — 1€ HU3BKOMOJICKYJISIPHI CIOJIYKH, K1
HEOOXI/IH1 OpraHi3My [Uisi pOCTY 1 PO3BHUTKY, HANpUKIAJ aMIHOKUCIOTH, OpraHiuHi KHCJIOTH,
HyKJIeoTHu. BTopunHi MeTabomiTH - 11e PeHOIBHI CIIOTYKH, (PIIABOHOITU, TEPIICHOINHN, alKaIOIIH,
TOPMOHH POCTY TOMIO.

3acTocyBaHHS METOJIy KYJIbTYpH TKaHHH IN VItro mae Oe3siu mepesar, a came picT O6iomacu
PETYIIOEThCA  3aBISKM 3MIHI TEMIEpaTypu, OCBITJIIEHHS, SIKICHOTO Ta KUIBKICHOTO CKJIaay
PEryasSTOpiB POCTY B CEPENOBUII, TAKOXK HE 3AICKHUTH Bill MOPU POKY Ta YMOB HABKOJHIITHHOTO
CepeloBMINA, KpIM TOTO HE 3HUUIYIOTbCA pociauHM B mnpuponi. Came TOMY JOLLUIBHO
BUKOPHUCTOBYBATH 1€l METOJ ISl AOCTIHKEHHS BMICTY €KCTPAKTUBHUX PEYOBHH y 0i0Maci pOCIIHH,
SIK1 BAKOPUCTOBYIOThCS JUIsl TOTPeO (hapMalieBTHUHOI, KOCMETUYHOT Ta Xap4OBOi IPOMHUCIIOBOCTI.

MerTo10 BOTO JOCITIKEHHS OYyII0 oep:katu kaaycHy 6iomacy pociun Calendula officinalis,
Origani vulgaris, Helichrysum arenarium, omiHuT ONTHMI3aIlifo ii BUXOAY Ta MPOBECTH aHAJI3 Ha
BMICT 3araJlIbHUX €KCTPAaKTHUBHHUX PEYOBUH Y MOPIBHSAHHI 3 HATUBHUMU POCIMHAMU.

Jlnst  oxepikaHHA KaidycHOi OioMacd pocCiauH MigiOpaHo MoaudikoBaHE CepeOBHUIIE
Mypacure-Ckyra (MC) 3 perymsatopamu pocty HadTunonrooro (HOK), mponinonrooro (IOK)
kuciotamu Ta kKiHeTUHOM (K). ¥V pesynbrati moCiaiKeHb BCTAHOBJICHO ONTUMAIBHY TEMIIEPATYPy
25x1°C, ocsitnennsa 2000 ik, poromnepion 16/8 1 KUIBKICTh Ta CIIBBITHOIICHHS PETYISATOPIB POCTY
inguBigyansHo s koxkHOI 3 pocimu Calendula officinalis, Origanum vulgare Ta Helichrysum
arenarium. OnrtumansHa KamnycHa Oiomaca Calendula officinalis 15,84+0,30 r/n1 cyxoi macu
(168,5+0,20 r/n Bosoroi macu) Oyna onepskana Ha mMoaudikoBaHoMmy cepeaosuini MC 3 3,0 mr/in
HOK, 0,3 mr/m IOK Ta 0,5 mr/n K, 6iomaca Origanum vulgare 12,6+0,20 r/n cyxoi macu
(152,5+0,10 r/n Bosoroi macu) Oyna onepskana Ha moaudikoBanoMmy cepeaosuini MC 3 1,0 mr/n
HOK, 1,0 mr/n IOK Ta 0,5 mr/n K, 6iomaca Helichrysum arenarium 9,2+0,20 r/n cyxoi macu
(142,3+0,50 r/n Bosoroi Macu) Oyna oaepikaHa Ha MoaudikoBanomy cepemosuini MC 3 2,0 mr/n
HOK, 1,3 mr/a IOK Ta 0,1 mr/n K. IIpoBeaeHo ekcTpakiiito KaaycHOi 6ioMacu MEeTOA0M MEPKOJISIIT
MPOTATOM JIBOX, YOTHUPHOX Ta IIECTH FOJIMH 3 MOTIEPEAHIM HACTOIOBAHHSM MPOTATOM OJIHIET TOIUHHU.
Bu3HaueHHs eKCTPaKTUBHUX PEYOBHUH MPOBEIEHO 3TiAHO CTAHIAPTHUX METOAUK. 3arajibHHU BMICT
eKCTPAKTUBHHX PEYOBHMH OYB y KanycHiii Giomaci Helichrysum arenarium ta tpoxu MeHiine y
kanycHiii 6iomaci Calendula officinalis (40,84% ta 39,12% BimnoBigHO), a HaAWMEHIINH BUXIA Y
Origanum vulgare (30,54%). Takox BH3HAYEHO CTYIiHb BHCHAXKEHHS OloMacH, SKHH He
BIJIPI3HSAETHCS B €KCTPAKTi, OTpUMAHOMY MPOTATOM 4 Ta 6 TOOUH Ta HECYTTEBO BUIIUM, HDK MpHU
eKCTparyBaHHi IPOTATOM 2 TOJIUH.

BusHaueHo omTHMabHI YMOBH MPOBEICHHS KYJIbTHBYBAaHHS B yYMOBax in Vitro, mpoBemeHO
€KCTparyBaHHs Ta BU3HAYEHO 3arallbHUi BMICT €KCTPAKTUBHUX PEUOBHUH 1 CTYMiHb BHCHAXKEHHS.
OTxe, KaxycHa 6ioMaca J0CHIDKYBAaHUX POCIMH MA€ MEPCIEKTUBU JI0 BUKOPUCTAHHS SIK CHPOBHHA
1L PO3pOOJIEHHS] KOCMETUYHHX, (papMalleBTUYHUX Ta Tri€HIYHUX 3ac00iB.
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MOAUPIKYBAHHHSA ITIPUPOJAHOI'O KJIIMHONTHJIOJIITY IOHAMMU TA
HYJIb-BAJIJEHTHUM CPIBJIOM JIJISI HOI'O 3ACTOCYBAHHSA B KOCMETOJIOT'TH
13nax 3.0.,  Mupir M.A., 2 Kyxk T.B.,! 3iup O.1.

'Hanionansuuit yaisepcurer «JIbBiBchbka momiTexHikay, M. JIbBiB, Ykpaina,
zenovii.o.znak@Ipnu.ua
°TOB «AKC Minepan»

[IpupomHuM 1eoJIiTAM TPUTAMaHHI BIACTUBOCTI, SKI 3yMOBIIOIOTH IX JeNali IIUpIIe
3aCTOCYBaHHS B HaWPI3HOMAHITHINIMX Tally3sX MPOMHCIOBOCTI Ta cdepax >KUTTS, 30KpeMa B
MEIMIMHI Ta KOCMETOJOTil. Y KOCMETOJOrii HOro 3acTOCOBYIOTH Ul BHTOTOBJICHHS CKpaOiB,
BITAMIHHO-MIHEpAJbHUX KOMIUIEKCIB TOmO. Moan¢ikyBaHHS KIMHONTHIONITY IOHAaMHU IHHKY,
celleHy, cpifiia 3HAYHO MiABHINYIOTh €PEKTHBHICTH Woro nmii. Hampukianm, ioHn Ta/ab0 4aCTHHKHU
cpibna 3abe3meuyyrTh WOTO AHTHUMIKpOOHY mito. [l 3aCTOCYBaHHSI IEOJIITY B THX YW IHIIUX
npenaparax He0OX1IHO KOHTPOJIOBAaTH BMICT cpibia. [Tpu ipomy HeoOXimaHO 30epiratu ado, HaBITh
MIZBUIYBAaTH COPOLINHHY 34aTHICTh Ta M’ K1 a0pa3uBHI BJACTUBOCTI KJIMHONTUIIOMITY.

Metoto  po0OOTH: JOCHUDKEHHS Hpolecy MoOAU(DIKYBaHHS IONEPEAHbO  XIMIYHO
AKTUBOBAHOTO KJIMHONTHIIONITY 10HaMH Cpi0Jia Ta BUBUECHHI BJIACTUBOCTEH OTPUMAHOTO MPOIYKTY.
JlocnijpkeHHsT BUKOHYBAJIM 13 BUKOPHCTAHHSAM MPUPOAHOrO KIMHONTHIONITY COKHPHHUIIBKOTO
ponosuma ¢paxiii mexme 0,063 mM. Lleonit nonepeaubo xiMiuno aktuByBanu 0,1 N pozunHamu
cynb(daTHOT a00 XJIOPHUAHOI KUCIOT, HATPIIO TIAPOKUCHAY Ta aMOHII0 XjJopuay. BmicT i0HIB cpibia
Ta KaTIOHIB, [0 MPUCYTHI y BUXITHOMY KJIMHOIITHIIOJITI, BU3HAYAIM 32 3MIHOIO KOHIICHTpAIlil 10HIB
Ag" y po3urHi Ta METOIOM CKaHYIOUOi eeKTpoHHOT Mikpockomii (CEM).

Bcranosnero, mo nonepeaHs aktuBaiis meomity posunHamu HaSOs, HCI, NH4Cl, NaOH
Jla€ 3MOTy 30UTBIITUTH BMICT 10HIB cpibna 10 59,2; 59,5; 49,1 ta 71,3 mMr/r BiImoBiIHO TIOPIBHSHO 13
28,1 mns BuximHOTO KiaMHONTHIONITY. [Ipy mboMy 3HAYHO 3poCTasia MOYaTKOBA MIBUIKICTH COPOITii
ionis Ag', Aka A BKa3aHMX peareHTiB craHosmna 7,50-10°; 7,65-10°; 6,12.10° ta 9,46-10°
Momb/cT 3a 2,16-10° — s HaTMBHOT Gopmu meoniTy. B aKTHBOBAHMX 3pa3kax KIMHONTHIIONITY
CTYITIHb BEIMYMHA COPOIiHHOT eMHOCTI B Mexax 85...90 % Big MakCUMaJbHOI J0cATaIach BChOTO
BIpOAOBXK 1,5...2 XB, TOI K 711 HEAKTUBOBAHOTO — He MeHIIe 30 XB.

AHaniz oTpumaHux 3paskiB 1eodity MeronmomM CEM mokaszaB, mo mopsa i3 ioHaAMU
apreHTymy, Mo M}piKOBAaHMH KIMHONTHJIONIT MicTHTh Takoxk iomm K*, Ca?*, Mg?'aki Oymu
NPUCYTHI Y BUXigHOMY 3pa3Ky. IIpakTuuHo mOBHa BincyTHicTh ioHiB Na* Ta cyrreBe 3MeHIIEHHS
Bmicty ioniB K* cBimunTs 1mpo ix 3amimenns ionamu Ag¥, T06T0 MaB Micue ioHHMI 00MiH. OnHaK
3arajibHa KiIbKiCThH eKBiBajleHTiB ioHiB Ag”™ Oiblua, HK KiIbKICTh €KBIBAJEHTIB KaTiOHIB LEOJIITY,
aKi Oynu 3amimeni. [le o3Hauae, Mo yacTuHa i0HIB Ag® copOOBaHa KIMHONTHUIONITOM Yy BHIJISIL
HOTO COoJTl — HITPATY, Ky BUKOPUCTOBYBAJIH I MOIU(DIKYBaHHS.

Haii6inpimmii BMICT 10HIB apreHTYMy JOCSTaBCs Yy pa3i BUKOPUCTAHHS PO3YMHY HATPIO
rigpokucay. MojKHA TPHUIYCTHTH, IO OJHOYACHO i3 3amimeHdsM ioniB K, Ca%* i Mg2+
BiIOYBa€ThCS YAaCTKOBE JCATIOMIHYBAaHHS KapKacy LEOJITYy, IO CIPUYHHSE 30UTbIIEHHS HOTro
copOIiiHOT 31aTHOCTI.

Binnosnenusm ionie Ag' po3unHamMu ackopOiHOBOI KHCIOTH abo TigpasuH-Tigpary
JOCATHYTO OCAKEHHS Ha MOBEPXHSAX KIMHONTUIIONITY BHCOKOIUCIEPCHUX YaCTUHOK cpibia, 1o
MIATBEP/UKEHO METOJI0M CKaHYBaJbHOI €JEKTPOHHOI Mikpockomii. BwmicT cpibna Ha mnoBepxHi
3aKOHOMIPHO 3aJIe’KaB BiJ] YMOB aKTUBYBAaHHS (BUJ pEareHTy) Ta MOIU(IKYBaHHsS (KOHLIEHTpALs
AgNO3, Temneparypa Tomo). Mopdooris 4acTHHOK cpibia y pa3i BAKOPUCTAHHS SK BITHOBHUKIB
acKOpOIHOBOI KHCIIOTH Ta Tiipa3uHy, 3a BCIX IHIIHUX OJHAKOBUX YMOB, BIIPI3HSJIACH: Y HMEPLIOMY
BUIAJIKY X AUCHEPCHICTH Oylia BUIIOI0. BcTaHOBNEHO, 0 HAsBHICT YaCTHHOK cpibia Ha XIMIYHO
aKTMBOBAHOMY KJIMHOIITUJIOJITI MPAKTUYHO HE BIUIMBA€E HA HOT0 COpOLIHY 31aTHICTb.
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JIABAHJIA BY3bKOJIMCTA (LAVANDULA ANGUSTIFOIA) TA POSBMAPHUH
JIKAPCBKHM (ROSMARINUS OFFICINALIS) B CKJIAJI KOCMETUYHHX 3ACOFBIB
Kupnuyk A. O., Cragnunpka H.€., JIybeneus B.1.

Hamionansuuit yaiBepcutet «JIbBiBChbKa mostiTexHika», M. JIbBiB, Ykpaina
anastasiia.kyrychuk.fr.2018@Ipnu.ua

[IpoTsroM ychOTO HAIIOTO KUTTS BiIOYBAIOTHCS MEBHI 3MIHHM i3 IIKIPHUM TOKpPUBOM. B
MepIIy Yepry OpraHi3aM BHPOOJISIE MEHIIE 3BOJIOKYIOUHMX IIKIPy JKUPIB, a TaKOX IOBUIBHIIIE
BIIHOBIIIOIOTHCSL KJIITHHH. BupimmuTu moo mnpobieMy MOKHA, 3MIHUBIIM METOAM W 3aco0m uis
JOTIISTY 32 IKIPOTO, 00 BOHM MIIXO MM JUIS TIEBHOTO BIKY Ta HEOOXimHOTro THITy mKipu. OmHi€eo i3
e(eKTUBHUX Ta 3PYYHHX Yy BHKOPHCTaHHI (OpM 3aco0iB MO JOMIISAAY 3a MIKIPOK € JIOCHHOHH.
3ane)KHO Biji MPU3HAYECHHS BOHU MOAUISIOTH HA JB1 IPYIHU: Tiri€HIuHi (B TOMY YHCII JETIrMEHTYIOY1)
Ta JIKyBaJIbHO MPOQUIaKTHYHI JIOCKHOHU. KOCMETHUYHI JIOCBHOHM TITI€HIYHOTO TPU3HAUYEHHS
HalyJacrile 3aCTOCOBYIOTh JIJISl OUUIIICHHS IIKIPH Bl 3a0pyIHEHB, CEKPETY MOTOBUX 1 CATbHUX 3aJ103,
MWLy, KITHH emiaepMicy, Kl BiAauinaucs. Taki JOChHOHU MPOSBISIOTH TOHI3YIOUY 10, MOXYTh
BOJIOZITH JI€30/I0PYIOYMMH, BIIOUTIOIOUMMHU Ta IHIIMMHU BJIACTUBOCTSIMU. JIIKyBaIbHO-IPOPLUIAKTUYHI
JOCBHOHM pa3oM 3 TOHI3YIOUMM Ta OYMIIAIOYUM e(eKTaMu MpOSIBIISIOTh  POTH3ANalbHi,
paHO3aroloBalibHI, OAKTEPUIIMIHI, AHTUCENTUYHI BJIACTMBOCTI, JUIA IILOTO B iX CKJIAJ BBOJSTH
JIKapChKI PEYOBUHU MPHUPOJHOTO Ta CHHTETHYHOTO MOXO/pKEHHS. YacTo Taknx e(eKTiB JO0CATar0OTh
NP BBEACHHI JI0 CKJIA/y JIOCKHOHIB JIIKAPCHKO1 POCIIMHHOT CHPOBHHH.

EdextuBHicTh 3ac00iB 3 TPUPOMHOT CHPOBUHH IS JOTVISAY 3a MIKIPOK JIOBEIACHO
0araToBIKOBUM JIOCBIIOM BHUKOPHUCTaHHS B HapoJi. B kocMmeTonoriyHiii mpakTuI MOMYJISPHUMH €
naBaHaa By3bKkoJcra (Lavandula angustifoia) ta posmapun mikapcekuii (Rosmarinus officinalis) —
BIYHO3€EJIEHI POCIMHHM POJWHHU T'yOOLBITHX, SIKI BUKOPHCTOBYIOTHCSI B CKJIaJl peLenTyp OaraTbMa
BHUPOOHHMKAMH B PI3HUX KpaiHaxX CBiTy. YCl YaCTHHU JIaBaHIM BY3bKOJHUCTOI MICTATH €(ipHY OO
(crebma — 0,19 % , muctku — 0,37 %, cynpirtsa — 0,8—1,2%), no ckiaay sKoi BXOASTH JIHAIOOJ 1 HOTO
ckimamHi edipu 3 PIBHUMH KHCIOTaMH, KyMapwHH, TEpHIapWH, YpCOJoBa KHCJIOTa, AyOWJIbHI
pedoBUHU. EKCTpakT jmaBaHIM TOHI3Yye, MIATATYE, 3MEHIIYE MOJPa3HEHHS 1 JIYIIEHHS, MPUCKOPIOE
OOMIHHI TIpoIleCH Yy KIIITHHAX, TMOKpAIlye MIKPOIMPKYISIIIO KpPOBi, MiIBUINYIOYH TPYKHICTh
eMniIepMICy, 3aCIOKOIO€ IIKIPY, T030aBIIs€ BiJ aKHE 1 BYrpOBOi BHUCHIIKH, MO30aBJIsIE BiJ KUPHOTO
O5ucKy 1 pOOUTH LIKIPY MaTOBOIO. JIUCTS po3MapHHyTIKapChbKOTo MICTUTH 110 2,5 % edipHoi omnii, 0,5
% cymu ankanoifi (y TOMy YHCIi PO3MApHIIMH), TIpKOTY mikpocanbBid (1,2 %, 1yOuabH1 peyOBUHU
(5-8 %), dnaBonu, B-cHTOCTEPHH, aMipyH, OETYIIiH, XOJIiH, CMOJKCTI PCUOBUHH, BICK, HIKOTHHAMII,
HIKOTHHOBY, YPCOJIOBY, PO3MapHHOBY, TJIIKOJEBY 1 KaBOBY KHCIOTH Ta MIHEpaJbHI PEUOBUHH (JI0
10%). V cknani edipuoi oxil € minenu (30%), kamden (20%), uuneon (10 % ), 6opueon (10-17 % ),
kamdopa (7 % ), xapiodinen (o 8 %), bopuitauerar (2 % ), TMMOHEH, MIpLEH, MyJeroH, MEHTOH,
130MEHTOH, IIUMOJI, TEpIIIHEOJ, MEHTOJ Ta IHIII pEeYoBHMHH. B KocMmerosorii po3mMapuH
BUKOPDHUCTOBYIOTh Y BHIJISIII eKCTpakTy 1 edipHoi omii. 3aBasku  SCKpaBO BHPaXKEHIN
AHTMOKCUIAHTHIA Jii eKCTpaKT pO3MapuHy JOMOMarae TMOMEepeauTH TIepeayacHe CTapiHHS i
(OTONOIIKO/DKEHHST IIKIPU: YTBOPEHHS 3MOPIIOK, CYXICTh, MirMeHTaiito. Po3mapuH 3naTHUi
perymaoBatu BUpoOJeHHs ceOyMy (IIKIPHOTO cania), IPUrHiuyBaTH 3araleHHs 1 PO3BUTOK MIKpOOiB.

JlJis KOCMETOJIOTIYHUX LUIe BUKOPUCTOBYIOTH €(ipHY OJII0 PO3MAapHHY Ta JaBaHIM, SKi
MaloTh TOHI3YIOUHI Ta apoMOTepaneBTUYHUN edekTH. BoHn BXoiaTh 10 ckinamgy macok (Macka s
npo6iemHoi mkipu Po3mapun-JlaBanna; Elemis, BenukoOpuranis), kpemiB (Pinkuii kpem mis Tina 3
po3mapuHOM 1 JaBaHnow0; Argital, Itamist), muna (3enena anteka. Muno kocmernuHe. JlaBanna i
po3MapuH; 3eneHa anrteka, YkpaiHa). Omii IUX pOCIMH 3aCTOCOBYIOTb y YHCTOMY BHUIJISI JUIS
J0risiAy 3a 06auyusaM Ta BosocesiM (Po3mapun & JlaBanza - 3MilHIOBaIbHA 0J1is U1 BoJjioccs; lossi,
IMonbmia) ta g SPA-iponenyp st apomoteparii (Edipaa onis uis nas3Hi ta caynu «Po3mapun-
JlaBanga»; ApomaTrka, YKpaiHa).

OpnepxaHi JaHi CBIIYaTh MPO JOUUIBHICTH JOCIIUTH CYMICHY Mil0 €KCTPAaKTIB JIaBaHIU
By3bkonuctoi (Lavandula angustifoia) ta posmapuny mikapcekoro (Rosmarinus officinalis)mms
PO3POOKH KOCMETHYHOTO JIOCHHOHY IO JIOTJISITY 32 IIKIPOIO.
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PO3POBJIEHHS CKJIAAY PIAKOI'O TYAJIETHOI'O MUJIA 3 M’SIKOIO MUIOYOIO
AI€10
Kynuk O.M., Capibekosa /.., binsie B.1.
XepCOHCHKHIA HAIlIOHATbHUH TEXHIYHUHN YHIBEPCUTET, XEpCOH, YKpaiHa
kulish.aleksa@gmail.com

Ckimam Cy4acHOro pIOKOTO TyaJeTHOTO MWJIA XapaKTEepU3YETbCS BMICTOM  JIOBOJI
arpecuBHUX aHioHakTHBHUX [IAP, mpu wacTomy 3acToCyBaHHI KOTPUX BHHUKAE CYXICTh HIKIPHOTO
MOKPUBY PYK, PO3paTyBaHH Ta JIYIICHHS.

Meta pobGoTu monsiraga y po3poOJICHHI CKIaay PIAKOTO TYaJIeTHOTO MHJa 3 M’ KOO
MUIOYOIO €0 Ha OCHOBI CyMillli aHIOHAKTUBHUX Ta ampoteprux [TAP.

VY skocTi 00’ekTa AociikeHHS Oylio oOpaHo 0a30BHI 3pa30K PIIKOTO TYaJIETHOTO MUIJIA
(peuentypa IIIT «IHTepcknan», M. XepcoH). st mom’sIKIIeHHST MUIOYOT 1T pLAKOTO MUiIa y poOoTi
3aMporoHOBAaHO 3MEHIIEHHS KOHLEHTpalii aHloHakKTUBHUX [TAP muisxoM 3aminu naypercynbdary
HaTpIil0 Ha WOro OUThII M’sIKe€ Ta BOJHOYAC OUTHIN e€(EeKTHBHE MOXIIHE — JaypeTCyab(POCYKIIMHAT
nuHATpit0. TakoK MOKpaIIeHHS! OPraHOJENTUYHUX XapaKTePUCTHK MHJIA 3aIPOIIOHOBAHO MUITXOM
BBEJIEHHS 10 ckiany Muia amporepuux [TAP 3 M’skoro Muwouoro niero — amoaneraty HaTpio
MUTJATIO COJIOJIKOTO, aMoarierary HaTpilo Kakao, amdoarleraTy HaTpil0 BUHOTPATHUX KICTOUYOK
(tabm. 1).

Tabmuis 1. Penentypa qociimkyBaHuX 3pa3KiB PiAKOTO MUJIa

Bwmict, %
KommnoneHT
bazoBa 3anpornoHoBaHa
Jlaypercynbdar HaTpito 7,0 —
Kokaming IEA 50 -
Harpiit amdoarierar BUHOTpaTHUX KICTOYOK - 2,0
Harpiit amdoarnerar kakao - 2,0
Harpiit amdoarerar MUTIATIO COJIOIKOTO - 2,0
Jlaypetcynb(pOoCyKITMHAT JUHATPIIO — 5,0
Koxkaminonponunberain (45%) — 1,0
Tpunon b 0,03
I'minepun 0,2
XJI0pu 1 HATPIIO 3,5
JIumoHHa KucioTa Ho pH 5,8—5,9
3amMyTHIOBaY 0,2
Koncepsant 0,05
Bignynika 0,1
JlucTunpoBaHa BoAa Jo 100,0

@Di3uK0-XIMIYH1 TOKa3HUKH JOCTIKYBaHUX 3pa3KiB MUJIa HaBeJEeHO B TaoI. 2.
Tabnuis 2. @i3uK0-XiMIYH1 TOKa3HUKH JOCTKYBAaHUX 3pa3KiB MUJIa

Hasa nokasnuka Jlocmiana penentypa
ba3oBa ‘ 3anpomnoHoBaHa
Boanesuit nokasuuk (pH) 58-59
Macosa gactka ITAP, % 12,0 ‘ 12,0
MacoBa yacTka XJOpumiB, % 3,5
[TiHoyTBOpIOBaJIbHA 3/1aTHICTB:!
IMiHHE YUCIO0/CTIMKICTD HIHU 180/0,89 250/0,96

Amnami3 1a0n. 2 CBiIUMTH, IO 3Pa30K MUJA 33 3alPONOHOBAHOIO JIOCIIAHOIO PEIENnTYpPOIO
Ma€ Kpally IIHOYTBOPIOBAJbHY 3AaTHICTb. M’ska Muroya i Muia Oyna MmiITBep/pKeHa
JOCIIDKEHHSIM BOJIHO-KHPOBOTO OanaHcy mkipu pyk (tectep Skin Detector SG-5E).
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AREAS OF DIUDOUS NETTLE (URTICA DIOICA) USE IN COSMETOLOGY
Yurii Semenchuk?, Nataliya Stadnytska?, Kateryna Kaplya?, Natalija Monka?, Natalina Makieieva®,
Teobald Kupka® , Vira Lubenets?®
4Lviv Polytechnic National University, Lviv, Ukraine
University of Opole, Opole, Poland
nataliia.y.stadnytska@Ipnu.ua

The desire of people to remain beautiful and young existed during the times of ancient
Greece and Rome. Even then, people invented many ways that, as a result, helped them in the care
of their appearance, correction of acquired and congenital defects. Cosmetic means have already
gained immense popularity among people and with each century of knowledge, and all sorts of
ways have improved and had appropriate results.

Nowadays, caring for the health of your body and body as a whole has reached great
heights. The idea of a good and healthy look nowadays haunts every second passerby. This affects
the development and demand of cosmetology not only as a science, but also an effective method in
achieving the idea, because the possibilities of modern cosmetology have no boundaries and are
able to help us not only preserve youth and beauty, but also give us the desired physical and mental
balance and health.

People paid attention to the beneficial properties of nettles for a long time, but the popularity
of this plant does not decrease today. Young leaves are used in cosmetology, dermatology,
gynecology and many other medical fields. In the cosmetology, the nettle was adopted in order to
make beautiful and healthy hair and facial skin. In our latitudes you can find two species - nettle
burning and edema. It is the latter that is considered the most useful. Dicotyledon nettle contains
resins and tannins, mucus, lecithin, glycosides, which has the properties of skin stimulus, enzymes
(oxidase, peroxidase and chlorophyllase), formic and silica acids, mineral salts (15-19%), which
contain silica, iron, potassium and calcium, reducing sugars and carotene (10 mg%), ascorbic acid
(0.1-0.2 mg%), vitamin K (about 400 biological units in 1 g), sitosterol, xantophilus, chlorophyll (5-
7%). Histamine and acetylcholine are present in the stinging hairs of the plant. The leaves of diode
nettle contain urtycin glycoside, tannins (more than 2%), carotenoids (carotene, xanthophile,
xanthophilepoxide, cellosanthin), chlorophyll (up to 5%), vitamins C, B, Bs, organic acids, micro
and macro elements (silicon, iron - 41 mg%, copper - 1.3 mg%, manganese - 8.2 mg%, boron - 4.3
mg%, titanium - 2.7 mg%, nickel - 0.0%). In addition, in fresh leaves there is a significant amount
of vitamin Kz, which, when drying raw materials, decomposes. In the roots of nettles there are
tannins and vitamin C; in seeds - oily liquid (16-33%), the main component of which is linoleic acid
(73.6%).

Nettle leaves, like other components of the plant, have antiseptic and antibacterial
properties. With the help of juice or an herbal tea extract based on it, hair loss prevention is
supported, as well as treatment of seborrhea. Vitamins and minerals from the leaves of nettles help
to improve hair growth and contribute to the renewal of scalp cells. For cosmetic purposes, nettle
powder and nettle leaf extract are used, which strengthen hair follicles, inhibit hair loss and
stimulate hair growth, also tone and narrow the pores of the skin, recommended for acne. They are
part of such products as (lotions) Herbaria - Banfi - Lotion with nettle extract, Face lotion with
nettle and calendula Clean it of Mr. SCRUBBER, Cosmetic SEVS (Sevs), Antisyvin against gray
hair with natural nettle extract 200 ml, hydrolattes (Nettle Hydrolatt), shampoos (Hard Shampoo
"Nettle") and other cosmetics. In conclusion, the presented data above indicate the beneficial
properties of diuded nettle (Urtica dioica) and the feasibility of developing new cosmetic products
with its content, mainly as beneficial product for skin and hair care.
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ANALYSIS OF STARCH AND ITS DERIVATIVES BY CHROMATOGRAPHIC METHOD
Myrhorodska-Terentieva V.D.,Avdienko T.M., Nikolenko M.V.
Ukrainian State University of Chemical Technology, Dnipro, Ukraine
mirgorodskaya.viktoria@gmail.com

Today in various industries there is an abundance of product choices for consumers. For this
in various industries, a variety of food additives are used: preservatives, dyes, flavorings,
emulsifiers, antioxidants, andothers. Additives that regulate the consistency of products are widely
used, namely, a group of gelling agents, stabilizers and thickeners, which include products of
destruction and modification of native starches. One of the most common uses is dextrin.

Dextrin (E1400) is a polysaccharide obtained by heat treatment of various types of native
starch.

Starch is a polymer of glucose, which is formed in plants and is their main reserve
carbohydrate. Amylose is a long unbranched chain that contains 100-2000 o-D-glucopyronase
residues connected by a- (1 — 4) —glucosidic bonds. The molecular weight of amylose, depending
on the origin of starch, ranges from 10° — 10°%. And amylopectin, in contrast to amylose, consists of
many short and branched polyglucoside chains, each of which consists on average of 17 to 26 oo — D
— glucopyronase residues. Depending on the origin of the starch, the molecular weight of
amylopectin ranges from10” — 10%. That is, we have moving and immovable parts. Therefore, we
can use chromatographic analysis to study the obtained starch samples. This analysis will determine
the qualitative changes in the structure of the granule after changes in the properties of native starch
and obtaining a new type of starch.

We chose thin layer chromatography to study the changes in the properties of native starch
after modification. Because it is chromatography carried out in a layer of sorbent deposited on a
certain substrate. The separation of the mixture is based on different velocities of its components in
a thin layer of sorbent (silicagel, alumina, etc.) with the gradual movement of the eluent along it.
Different components traveldifferent distances on the surface. Multiple elution in one or in
perpendicular directions is also used. The characteristic of the substance in this type of
chromatography is the value of Rf, which is the ratio of the distance between the start and the center
of the spot of the substance to the distance between the start and the front of the solvent. For
research it is necessary to put a drop of a solution on a thin plate covered with a sorbent. The lower
edge of the plate is immersed in the eluent. Due to capillary forces begins the movement of liquid
on the plate, the analys is of which allows to determine the composition of the mixture. With proper
preparation of the mobile and stationary phases and a small sample volume, each component of the
reagent moves at its own speed, forming a "spot™ on the surface of the plate.

During the experiment we found that depending on the type of native starch and the
conditions of obtaining modified starch, it is necessary to choose "your" eluent, as dextrins have
different properties from each other. And this proves that depending on the production temperature,
the type of catalyst, the properties of dextrins change.

144


mailto:mirgorodskaya.viktoria@gmail.com

PO3POBJIEHHA TEXHOJIOI'TE ONJEP)KAHHSI KOCMETHYHOI'O KPEMY
3 EKCTPAKTOM BIOMACHU CALENDULA OFFICINALIS L.
[etpina P.O., ®enoposa O.B., 'aBpuinsik B.B.
Hamionansnuii yaiBepcuret «JIbBiBCbKa mosiTexHikay, JIbBiB, Ykpaina
romanna.o.petrina@Ipnu.ua

Calendula officinalis L. ta i ekcTpakTd MawoTh NPOTHU3aNalbHI, PaHO3arOIOBAIbHI Ta
aHTHOaKTepiaJibHI BJIACTUBOCTI Ta BUKOPUCTOBYIOTHCS B KOCMETOJIOTii it 4ymIMBOi abo
nospa3HeHol mkipu. JliKyBalbHI BIACTHBOCTI KaJCHIYJIM OOYMOBIICHI HAasBHICTIO B CHPOBHHI
KOMIUIEKCY 010JIOTIYHO aKTHBHUX PEYOBHH, a caMe KapOTHHOINIB, ()IaBOHOINIB, TPUTEPIICHOBUX
CANOHIHIB 1 IIJIOTO PSAYy CYIMYTHIX PEYOBUH. 3pocTaroda MOMYJISIPHICTh HATYypPaIbHOI KOCMETHKHU
noTpedye pO3IMUPEHHS PUHKY KOCMETHMYHUX KpEeMIiB Ha OCHOBI €KCTPakKTiB pOCIHH. A
3aCTOCYBaHHSI OIOTEXHOJIOTIYHOTO METOJY KYJIbTYpH TKaHUH IN VItr0 BiJKpHBa€e MEPCIEKTUBY
onepxanus 6iomacu Calendula officinalis L. mpoTsrom poky B HeoOMeXeHiii KUTbKOCTI.

Bukopucranus excrpakty Oiomacu Calendula officinalis € nmamexocskHuM HampsiMom y
KOCMELEBTUIll, OCKUIBKM POCIMHHA CHPOBMHA HAa JAaHUM 4Yac € aKkTyalbHOIO y €BpOIll Ta CBITI
biomaca € HewkiUIMBOIO, €QEKTUBHOIO, Ma€ HU3bKY TOKCHYHICTb Ta TMPOSBISE P
(hapMaKoOJOTTYHUX BIACTHBOCTEH.

Merorw pobotu Oymno oxepxanus Oiomacu Calendula officinalis B kymeTypi in vitro,
OJIep)KaHHS BOJJHO-ETaHOJIBHOTO €KCTPAKTY Ta pO3pOOJICHHS TEXHOJIOT11 0JIep)KaHHS KOCMETHUIHOTO
KpeMy 3 paHO3arorBAIbHUMH Ta AaHTHOAKTEPiaTbHUMH BIIACTHBOCTSIMH.

biomacy Calendula officinalis omepxano MeTomoM KyabTypud TKaHWH B yMOBax in Vitro B
MoauGikoBaHoMy cepenoBuini Mypacure-Ckyra npu temreparypi 25+1°C, ocsitnenni 2000 ik,
dotomepioai 16/8 mpotsirom 30-40 ni6. MeTo10M HaCTOOBAHHS MPOTATOM 7 110 y CIIBBIAHOIICHH]
Oiomaca/excrpareHT — 1:10 3a KIMHATHOT TeMIEpaTypH y TEMpPSBI OTPUMAHO BOJIHO-E€TaHOJIBHHUI
€KCTPaKT. InenTudikariro 3arajJbHOTO BMICTY  (DeHOJTBHUX CITOJTYK MIPOBEICHO
CTIEKTPO(POTOMETPUIHUM METOJIOM 3 BUKOPUCTAHHSAM peakTuBy DosiHa-HokaneTey y nepepaxyHKy
Ha TaJoBY KHCIOTy. s aHamizy cymu (piaBOHOIMIB B OJEp’KaHOMY EKCTPaKTi 3aCTOCOBYBAIH
TaKOX CIEKTPO(POTOMETPUUHHUIA METO]] 3 BUKOPUCTAHHSM XJIOPHTY ATFOMIHIFO.

OneprkaHi MOKa3HUKK BMICTY (DEHOJBHUX CHOJYK Ta ()JIABOHOIMIB y €KCTpaKTaxX KalyCHOI
6iomacu Calendula officinalis L. € 6itbImiMu, HK Y €KCTPaKTaX iIHTAKTHOI POCIUHH MPUOIU3HO Ha
90%. Binrak nepeBaru 3aCTOCOBYBaHHsI METOTy KyJbTYpH TKaHUH € o4eBHIHI. Kpim TOTO, KasrycHa
6iomaca Calendula officinalis L. € ekonoriyso 4ncroro, He 3a0pyAHEHOK XIMIYHUMH T00pHBaMHU,
MeCTHLUAaMH, Tepoinmmamu Toino. Tomy oaepxkany kanycHy 6iomacy Calendula officinalis L. Ta ii
EKCTPaKT OyJI0 BUKOPUCTAHO ISl pO3POOJICHHS TEXHOJIOTT OJIepyKaHHSI KOCMETHYHUX KPEMIB.

Opnepkannii excrpakt Giomacu Calendula officinalis L. Bucymreno Ta cTaHIapTH30BaHO.
JlomaHo yci HEOOXigHI KOMIIOHEHTH, a caMe IJIIIepuH, JAaHOJIH, Maclio »ojioba Ta Bitamin E.
OTpuMaHO CBITJIO-)KOBTHI KpEM 3 TapHOK KOHCHUCTCHIIIEIO Ta MPUEMHUM 3amaxoM. BusHaueHO
OCHOBHI (DI3MKO-XIMIYH1 XapaKTEPUCTHUKU EKCIIEPUMEHTAIBbHUX 3pa3KiB eMYIbCIHUI OCHOBH.
OpepxaHuii KpeM € TepMOCTaOUIbHMM, KoJoinHocTaOuibHMM, Mae pH 7,4, kpemonomiOHy
KOHCHCTEHII}0, JIETKO HaHOCUTHCS, JOOpPE PO3MOBCIOKYETHCS, BCMOKTYETHCS, € TOBHICTIO
HATYpaJIbHUM Ta MPHJIATHUM JJI1 BAKOPUCTAHHSI.

Orxe, B J1a0OpaToOpHHX yMOBaxX OTPHMaHO KainycHy Oiomacy Ta ekcrpaktu Calendula
officinalis L., mixgiOpani iHrpemieHTH A OJepKaHHS KOCMETHYHOTO KPEeMy Ta CTBOPEHO PELIETIT.
P03po06aeHO TEXHONOri OJep)KaHHS KOCMETHYHOro Kpemy 3 ekcrpakroMm Oiomacu Calendula
officinalis L. OpnepxxaHuii HPOAYKT AO3BOJIUTH PO3IIUPHUTH MEpPelik KOCMETHYHHX 3aco0iB 3
BUKOPHUCTaHHSM €KOHOMIYHO Ta €KOJIOTTYHO MOKpAIeHOi CHPOBHHH.
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®OTOKATAJITUYHI BIACTABOCTI KAJIIA TUTAHATY IIIOJ0
METHWJIEHOBOI'O CUHBOI'O
“ [Tucapenko C.B., ? Kamincekuit O.M., * Yurupuneus O.E., * Yepuenko B.1IO.
? HarfionanbHu# TeXHIYHUAN yHIBepcuTeT YKpainu «KUIBChbKUI MOMITEXHIYHNN IHCTUTYT IMEH1
Irops Cikopcekoro», M. KuiB, Ykpaina snezhunkall07@gmail.com
® YKutomupchKuil NepkaBHuil yHiBEpcHTET iMeHi IBana ®panka, m.)Kutomup, Yipaina

Ha pmanomy erami pO3BHTKY IPOMHCIOBOCTI HE MOXIHUBO YABUTH 0€3 KOJBOPOBOTO
PI3HOMAHITTS TOTOBUX BUPOOIB. SICKpaBiCTh KOJBOPIB IITYYHHX OApBHUKIB HE JIHIIE MPHUBAOIIIOE
MOKYIIIIB, ajie i MO’Ke 3aBJAaTH 3HAYHOI IIKOJM >KMUBHM OpraHi3MaMm BOJIOWM, IPYHTIB Ta MOBITpSI.
IcHye mocTaTHBO BEJIMKA KUTBKICTh CIIOCOOIB OYMCTKHA HAaBKOJIMIITHBOTO CEPEIOBHIIA Bil OApBHUKIB,
MPUHIUT POOOTH SKUX IPYHTYETHCS (PI3UKO-XIMIYHUX MPOIECAX.

dorokaTani3 — OJHUH 3 MEPCIEKTHMBHUX METOJIB OYHMCTKH BOJOHM Ta TIPYHTIB BiJ
OapBHUKIB, MepeBaru SIKOTO MOJATalOTh Y MOJIMBOCTI OpraHizauii HIBUIAKOTO Ta €(EeKTUBHOTO
TEXHOJIOTIYHOTO TMpOIecy 3 BIAHOCHO HEBEIMKUMHU BUTparaMu. OJHUM 13 PO3MOBCIOJKEHHX
CIOJIYK, K1 IIUPOKO BUKOPUCTOBYIOTHCSI B SIKOCT1 (POTOKATANII3aTOPA, € CIIOIYKH TUTAHY.

Jlis BuBUYEHHS (OTOKATATITUYHUX BJIACTUBOCTEH CIOJIYK THUTaHY LIOAO METHJIEHOBOIO
CUHBOTO BUKOPHUCTOBYBAJIM Kaliil TUTaHAT, OJIEP)KAHUM IIISAXOM CIUIABJISIHHA UIBMEHITY 3 Kaulii
TIIPOKCUIOM TpU MOJBHOMY cHiBBigHOWIEHH] 1:2. OpnepkaHuidl Mmicis CIJIABISHHS IIaB
OUMIIIYBAJIM B/l HEIPOpPEaroBaHUX JOMIIIOK Ta MOOIYHUX MPOIYKTIB peakilii.

doToKaTAIITUYHY AaKTUBHICTh K.Ti0; MO0 METWICHOBOTO CHHBOTO BH3HAYaJId 3a
JIONIOMOTOI0 Cepil BOJHUX PO3YHMHIB OapBHUKA B Jiana3oHi kKoHIeHTpaii 2 -10 mg/L. ®orokarani3
MPOBOJWIIM 3 BUKOpHCTaHHAM Y@ pamnu notyxHictio 40 W npu nocrtiiHOMy nepemilryBaHH1
(maca karamizatopa — 5 Mr, 00’eM po3umHy OapBHmka 20 wur). KoHmeHTpariito 10 Ta Mmicis
¢bortokanizy BcranosmoBainu Ha hotokomopumerpi KOK-2 (A = 670 nm; 1 = 1,0 cum).

Ha puc.1 300pakeHo kpuBi ¢poTokaTanizy 6apBHUKa oBepxHeto Tild, Ta K,Ti0;.

==yre}
100 —e—K_TiO
2 3
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Puc.1 3anexHicTs cTyneHs (GoTokaranizy BiJ KOHIEHTpallii METUIIEHOBOTO CHHBOTO

BcranoBneHo, 1mo cuHTe30BaHUM K,Ti0; BONOIIE Kpamow (OTOKATATITUYHOK AKTUBHICTIO B
nopiBHsHHI 3 HeMoaudikoBaHuM Til.. Tak, 3a 10 XBUJIMHHOTO OMPOMIHEHHS YABTPa(ioIETOM
peakiiiHo1 cymimni KaTanizarop-po3uuH ( Cumer = 12 wmr/m) crymine ¢otokaranizy ans Til.
craHoBuTth 19,29%, a nmna K.Ti0, — 81,91%. EkcnepumeHTanpHi J[AaHi CcBim4aTh TIpo
NEPCIEKTUBHICT, BUKOPUCTAHHS Kajiifi THTaHAaTy B SKOCTI KaTajli3aTopa pO3KJIAAy JaHOTO
OapBHUKA.
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PO3POBKA PEIEINTYPH PIIKOI TYIII AJ1A BIX JJIA IIOJEHHOI'O
BUKOPUCTAHHSA
[lomnoga €.€. , JIa6sk O.B., Mupounsik M.O.
JABH3 «YkpalHCcbkuii Aep>KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
VYxpaina, J{Hinpo
e-mail: elizavetapopova@ukr.net

JlekopaTuBHa KOCMETHKA € HEBII'€MHOIO YaCTHHOIO JKHMTTS XIHOYOTO TOBapuCTBa. BoHna
J0TIOMArae IMiIKPEeCIUTH Kpacy XKIHOYOTO OOMUYYsl, HaJaTH HOMY iHIAMBiAyaJbHICTh 1 IPUXOBATH
npiOHi1 Hemoniku. BUTOHUYEHI ’KiHOYHI KOHTYpH 1 CTHIIbHUN 00pa3 — BaXJIMBi, aje Tmepiie, o
OyKBaJIbHO BIIaJIa€ y Bidi — 1e yapiBuuil norysig. O6’eMHi, TOBT1, KpacuBi Bil - Mpist KOKHOT JKIHKH,
TOMY IIIO CaM€ BOHU HAJal0Th €(PEKTHICTh, 3araKOBICTh Ta BUPA3HICTH MOTIISY.

Tym s Bift - BUpIO AEKOPAaTUBHOT KOCMETHUKU Ha JKUPO-BOCKOBIN OCHOBI IIMPOKOi raMu
KOJIbOpIB AJis odapOyBaHHS Biil y MEBHUN KOJIp, NOJOBXKYIOTh 00 MOTOBUIYIOTH iX Ta HAJalOTh
0o0’emy 1 uitkoi Qopmu. HalinonynspHimiuM BapiaHTOM HAachOTOAHI € TPOAYKT MacTo- abo
KpeMOTOIIOHOT KOHCHUCTEHIIT y TyOl 3 meH3ieM-amiikatopoMm (miroukoro). Came MIiTOuka
BUKOPHUCTOBYEThCA U1 (popMyBaHHS (PYHKIIOHAIBHOT 0COOIMBOCTI TYIIIL.

TpaguiifHUMM KOMIIOHEHTaMH pLAKOI Tyl Juisi Bif € BOJAa, IUIIBKOYTBOpIOBaul,
3aryCHUKH, €MYJIbraTOpH, CTPYKTYPOYTBOPIOBadi, BOCKH, €MOJICHTH, KOHCEpPBAaHTH, IIIrMEHTH,
akTHBH. Po3poOieHa pementypa Tylri Mae HACTYyMHHHM CKJIAJ: BOJA IHCTHIIBOBAHA, BOCKH
(xapHayOCbKHil, O/PKOJIMHHMIM, 3 PUCOBUX BUCIBOK), OJIii (JIICOBOTO TrOpixa, MEPCUKOBUX KICTOYOK,
obmimuxu), emymbratop «OmiBem 1000», TminepuH, Kamenp akaiii, KojareHa MOPCHKOTO
rigpoiizar, koHcepBaHT «OnrixeH [Lmocy, nirmeHT «Black Micay, Bitamin E.

Bick y ckmaai Tymi Moxe OyTH SIK TBapMHHOTO, TaK 1 POCIMHHOTO TOXOJKEHHS.
Haiikpamum BapiaHTOM BBaKa€ThCS caMe POCIMHHUHN. BiH HEe POBOKYE alepridHOI peakilii Ta He
BHKJIMKAE MOpa3HeHb.B poOOTI 3 1i€r0 METOO 10 CKIIaay perentypu Oylio BBEACHO KapHAayOChKUMA
BICK Ta BICK 3 pHUCOBHX BHCIBOK. KapHayOChKUI BICK — BHJUISETHCA 3 JUCTTS KOl MaJIbMHU
Copernica Cerifera, koxxeH JsucT sKoi BupoOnsie B cepeanabomy 1m0 10 r Bocky. lle
CTPYKTYPOYTBOPIOIOUHMIM KOMITIOHEHT TYII, SIKUHA KOHTPOJIIOE CTPYKTYPY 1 B’SI3KICTH TPOIYKTY,
BiAmoBiznae 3a 00’eMm, momae eKcTpaOdimcK. Bick 3 pHCOBHX BHUCIBOK - OTPUMYIOTH 3 OOOJIOHKH
PUCOBOIO 3€pHa, ILIAXOM eKcTpakuii. BukoHye ¢yHKIil: 3aryniyBada, TEKCTypOYTBOpPIOBaua,
MIIBUIIYE )KAPOCTINKICTh TYIII, CTaOUII3y€e EMYIIbCito, 3a0e3meuye M'SIKICTh, TJIaIKICTh.

B sKocTi eMOJIeHTIB BUKOPUCTaHI MPUPOIHI OJIii JIICHOTO TOpiXa, MEPCHKOBUX KICTOYOK,
OOJIINMUXH, SKI CIPUAIOTH PIBHOMIPHOMY pO3IMOAUTY IO TOBEPXHI Bii AKTMBHUX IHTPEII€HTIB.
OyHKIIOHATBHE TPU3HAYCHHS OJIii JIICHOTO TOpiXa - 3MIIHEHHS Bii, MEPCMKOBHUX KICTOYOK —
CTUMYJIALIIS pOCTY Bili, OOJINUXH — KUBJICHHS BiM.

AxtuB «KomareHy MOpPCBKOTO TiApoJi3ar», OTPUMaHUN OIOTEXHOJOTIUHHUM CIIOCOOOM 3
TpaBoimHUX puOd, sBiIsSE COO0OI OCOONMBHUI BHJ TPHUCHIPAIBHOrO, HaTypaibHOro Oitka. Bin
CTUMYJIIOE KIIITHHHU IIKIPH BUPOOISATH BIIACHUM KOJAreH, YTBOPIOE M'SIKY, THYYKY HErepMETHUHY
IUTIBKY, TOKpAIIy€e 3BOJIOKEHHS, MOTOBIIYE Bil, 3aXUIIA€ BiJ] HEraTUBHOIO BIUIMBY HAaBKOJHUIIHBOTO
CepeI0OBHILA.

[TirmenT «Black Mica» - cymim riyxoro 4opHOro okcumay i cpiOHOT MepeXTIuBOi MiKU. 3a
JOTIOMOTOI0 JIaHHOTO MIrMEHTY TYII Ha CBITJl MEPETMBAETHCS JIETKUM CPIOHUM OIUCKOM, IO
9yJ0BO MifAlie, K I H0JIEHHOTO MaKIishKY, Tak 1 U CBITKOBUX TMOIii.

Jlo penentypu AoJaHO BiTaMiHU, a caMe BitaMiH E — >XUpOpO3UMHHUU BiTaMmiH, IO
BUKOPUCTOBYETHCS SIK aKTUBHHI KOMIIOHEHT, KM 3MILHIOE, )KHBUTbH, 3BOJIOXKYE Bii, CTUMYIIIOE X
3pOCTaHHS, HA/Ia€ €IIACTUYHICTD 1 IIOBKOBHUCTICTb.

OpneprkaHi 3pa3ku YOPHOI piakol Tyl Juist Bil Oyno mportectoBaHo BianoBigHo g0 JCTY
2472:2006 Ta 3a CHOXMBYMUMHU BJIIACTUBOCTSMHU. 3pa30K HE OCHIIAETHCS, JIETKO HAHOCUTHCA, J0Ope
nojioBxye Bii. [TokazHUKM SKOCTI BiAMOBITAIOTH BUMOTaM JIFOUOTO CTaHIapTy. Po3pobiena Ty
JUI Biil TioanepreHHa sl o4ei, 3 KOPUCHUMH (YHKIIISIMHU IJIs Bi — KUBJICHHSM, 3MIITHCHHSIM,
CTUMYJISILIIEIO POCTY Ta 3 €(PEKTOM «MEPEXTIMBOIO Cpibiay.
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SYNTHESIS OF MAGNESIUM PHOSPHATES FOR USE IN THE FOOD INDUSTRY
llya S Punko , Catherine V Vasylenko, Nikolai VV Nikolenko
SHEI Ukrainian State University of Chemical Technology, Dnipro, Ukraine
punkarona@gmail.com

Nowadays, there are a large number of food additives. These include orthophosphates and
magnesium pyrophosphates. They play the role of acidity regulators, emulsifying salts, color
fixatives, moisture-retaining agents, stabilizers and antioxidant synergists.

The aim of the study was to study the processes of synthesis of a number of phosphate salts
of magnesium: orthophosphates and pyrophosphates, as well as the search for technologically
feasible conditions for their industrial production.

The relevance of the research is that the results will provide an opportunity to develop
domestic technology for the production of phosphate-containing food additives, which will allow
the country to economically free itself from foreign producers.

Chemically pure magnesium orthophosphates can be obtained by chemical precipitation of
thermal orthophosphoric acid and chemically pure magnesium salt. Magnesium pyrophosphates are
obtained from double magnesium phosphate and ammonium, is obtained by precipitation:

Mg?** + HPO}™ + NHf -» MgNH,PO, | + H*
H" + NH,OH — NH; + H,0
Upon calcination, the precipitate loses ammonia and water:
2MgNH,PO, — Mg,P,0;, + NH; T + H,0 1

To select the optimal deposition conditions, we calculated the solubility diagrams of all
probable precipitates in the Mg?*—PO4* — OH" system.

As a result of studies of chemical precipitation of magnesium orthophosphates depending on
the acidity and molar ratio of Mg/P of their mother liquors, it was found that the degree of
crystallinity of sediments, as well as their phase compositions, does not depend on the molar ratio of
Mg/P, but is determined by acidity and temperature.

We considered the effect on solubility isotherms of excess magnesium salts and ionic
strength of solutions. Phase transitions of magnesium orthophosphates during their aging in mother
liguors are accompanied by a natural change in the Mg/P ratio not only in the sediment, but also in
the volume of the solution. Such changes are the reason for the shift in the equilibrium of the
reactions of hydrolysis of magnesium cations, dissociation or protonation of phosphoric acid anions,
and therefore will lead to changes in the solubility of sediments. Was of interest to consider the
isotherms of the solubility of precipitates at high ionic forces, when the precipitation reactions are
carried out using relatively concentrated solutions of magnesium and phosphorus precursors.

Was conducted a study to determine the constants of dissociation of phosphoric acid in
solutions with ionic strength in the range from 0.3 to 5. All three constants change
disproportionately with increasing ionic strength, due to changes in the composition and structure of
hydrate shells around phosphate anions. Isotherms were calculated from the phosphoric acid
dissociation constants found. The addition of excess magnesium ions to the solutions rapidly
reduced the solubility of all phosphates due to a shift in the equilibrium of the solubility reactions
toward the starting reagents. Calculations have shown that an excess of phosphate ions has the same
effect, but the sequence of placement of the solubility isotherms of the phosphates does not change.

Thus, the ratio of the amount of magnesium salts and phosphoric acid in the reaction
solution does not significantly affect the composition of the precipitates, unless conditions are
created for the implementation of phase transitions of their metastable phase less soluble
precipitates.

Experiments have shown that the composition of precipitates coincides well with the results
of calculations, which allows us to recommend deposition conditions for industrial use.
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KOMIUIEKCHI XAPYOBI JOBABKMU JIJIs1 BUTOTOBJIEHHSA
XJIBONEKAPCHKOI ITPOYKIIII
PesBannena A.O., JIabsk O.B.
e-mail: linarezja@gmail.com
JABH3 «YkpaiHCchkuil Aep:KaBHUN XIMIKO-TEXHOJIOTTYHHIA YHIBEPCUTET
VYxpaina, J{Hinpo

CyyacHuii pO3BHUTOK Xap4yoBOi TPOMHCIOBOCTI BHMAara€ CTBOPEHHS acOPTUMEHTY
XJ11000yTOYHUX BUPOOIB (PYHKIIIOHAIIBHOTO TIPU3HAYCHHS 3 MOJIOBXKEHUM TEPMIHOM 30epiraHHs Ta
NiIBUIEHOI0 sAKicTio. lle € ogHMM 3 TpIOPUTETHUX 1 aKTyaJdbHHX 3aBJaHb Xap4yOoBOl
MPOMUCIIOBOCTI. 3 METOIO0 TOJIMIICHHS MOKA3HUKIB SIKOCTI Xi1i0a BUKOPUCTOBYIOTH PI3HOMAaHITHI
N00aBKU pOJIb SKHX 3HAYHO 3pOCiia B OCTaHHI pokH. TOMy, HOCHUTH aKTyalbHHUM € JOCIIIPKEHHS
BILTUBY 30arauyro4mx, NoJi(yHKI[IOHATILHUX XapYOBHUX J00aBOK KOMIUIEKCHOT Jii.

KommnekcHi nominmryBadi CKIaAarThes 3 ABOX a00 JEKUIBKOX PEYOBHH, L0 MO-PI3HOMY
BIUIMBAIOTh Ha KOMIIOHEHTH TicTa. PO3pI3HAIOTP KOMIUIEKCHI XI100NEeKapchKi MOJIMIIyBadi
PO3YMHHI 1 HEPO3YMHHI Y BOJ, YHIBEpCalbHI a00 crelniaabHi. BoJopo3unHHI MOMNIIyBadi MOXYTh
BUKOPUCTOBYBATHCSI TNpH Oe3MepepBHOMY HNpPUTOTYyBaHH1 Ticta. B poOoTi Oyno BHKOpHUCTaHO
XJ1100TIeKapChKUI TOJINIIYBay, M0 MICTUTh: MIIEHWYHe OopoiHo, kapOoHar kanbuito (E170),
edipu riilepuHy, MIaleTUJIBUHHOI Ta XUpHUX KUciIoT (E472e), ackopbinoBy kucnoty (E300), L-
nuctein (E920), depmentn (o-amimaza, remimentonasza). [lmeHndHe TICTO TOTYBadu OMApHUM
CHocoO0OM 13 3aCTOCYBAaHHSIM KOMIUIEKCHOTO MouiniryBaya. OnapHuil cnocid mpUroTyBaHHS TiCTa
Mae cBoi mepeBaru. Hacammepes, 1ie eKOHOMIsI APIKIKIB Y 2-3 pa3u, TaKOoK BUPOOHU 3 TaKOTO TiCTa
MaloTh BHILI CMAaKOB1 Ta apoMaTH4HI BJIACTUBOCTI, KpIM TOTO, 11l BUPOOHU Kpaie 30epiraioTbcs, B
HUX CIIOBUIBHIOETHCS MPOIIEC YEPCTBIHHS.

Sxicth oTpuMaHuUX BHUPOOIB  OIIIHIOBAIM 32 OPraHOJENTUYHUMH  TOKA3HUKAMHU.
OpranonentuyHo Bu3Hadaimu (Gopmy ximiba, KOJip 1 30BHINIHIN BUTJISAA CKOPUHKH, CMaK 1 3amax,
€TaCTHYHICTh, TTOPUCTICTh, CBUKICTh M'SIKYIIKU 1 MOBHY Macy BUPoOOiB. OTpuMaHul cMakK 1 3amax
BJIACTHBI JAaHOMY BUIY BUPOOIB 0€3 CTOPOHHBOTO 3araxy, KOJIp 30J0THUCTO-YKOBTHUH, MMOBEPXHS -
rJajka TIJISTHIEBA, CTaH M'AKYIIKH- TPOTIEYCHHUH, CEePEAHBOIIOPUCTHH, OLTOro KOJhOpy, IO

MPEJICTaBJICHO Ha puC.1.
TR

Uiy ) ¥ oy

L o oo i e
PI/ICYHOK 1 = CTpYKTypa M’ﬂKy]_HKI/I 3 BUKOPpUCTAaHHAM HOJ‘IiHH_IyBa‘Ia Ta 663 BHUKOPUCTAHHA

00aBKHU

g omiHkM 3a (HI3UKO-XIMIYHUMH MOKa3HUKaMU OYJIO BU3HAYEHO BOJIOTICTh, KUCIOTHICTb,
nopucticThb. PesynpraT Bigmosinatots Bumoram JICTY 7045:2009. Takox, B JOCTIAHUX 3pa3zKax
MIIEHUYHOT0 XJ1i0a 3 KOMIUIEKCHOO J100aBKOIO B MOPIBHAHHI 3 KOHTPOJIEM 3piC TepMiH 30epiraHHs
rOTOBOTO MPOAYKTY Ha 12 rox.

TakuM 4YMHOM, pe3yabTaTH MPOBEACHUX MOCTIIKEHb JI03BOJISIIOTH OOIPYHTYBAaTH BIUIMB
KOMIUIEKCHUX Xap4yOBHMX J00aBOK Ha OPraHOJIENTHYHI, (I3UKO-XIMIUHI, CTPYKTYpHO-MEXaHIuHi
MOKa3HUKH JOCIIAHUX 3pa3KiB MIIEHUYHOTO XJ1i0a B 3aJIe)KHOCTI BiJl CKJIay KOMIIJIEKCHOT 100aBKH
1 crmoco0y BUKOpUCTaHHA B XJiOomekapchKiii TexHoJoril. EdexkTHBHICTH il KOMIIJIEKCHOTO
MOJIMIIYBaya, IO MPOSIBUB aHTHMIKPOOHY, €MyJNbIylody Ta BiOuTIOIOYY [ii crocrepirajach y
30UIBIIEHH] TepMiHY 30epiraHHs, 00'eMy BUTOTOBJIEHOT POAYKILii, yTBOPEHH1 OLTBII €JacCTHYHOI Ta
61101 M'SIKYIIKH 1 POPMOCTIHKOCTI BUPOOIB.
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JOCJIUKEHHS EKCTPATI'YBAHHS XJIOPO®LJIIB
JABO®A3ZHOIKO CUCTEMOIO PO3YNHHUKIB
Cane6a JI. B., Capibexosa JI.T.
XepCOHCHKHIA HAIlIOHATBHUHM TEXHIYHUHN YHIBEpPCUTET, M. XepCOoH, YKpaiHa
e-mail: lyudmilasaleba@gmail.com

CunTe3 xsopodiry y MpOMHUCIOBUX YMOBAaX HEBUTIIMHUI yepe3 CKIaIHICTh mpolecy. Tomy
HOro OCHOBHUM J[KEPESIOM € POCIMHHA CHPOBUHA, 3 AKOi OAPBHUK OTPUMYIOTH IIUIIXOM €KCTPaKIIii.
B sxocTi excTpareHTa BUKOPUCTOBYIOTH Pi3HI PEUOBHHH, OJHAK MEPCHEKTHBHUM € BUKOPUCTAHHS
nBO(a3HOT CUCTEMU PO3YUHHUKIB, [0 HE 3MIITYIOTHCS, [1¢ CIIPUSE BUIYICHHIO SIK JIMOQUIBHIX, TaK
1 TimpodiTbHUX OIOJIOTIYHO AKTHUBHUX PEUOBHH. Y Psi HAYKOBUX JIOCTIHKCHB JIJISI ONTHUMI3AIlii
nporecy nBoGa3zHOi eKCTpakilii pOCIMHHOI CHPOBHHHU JIOJAIOTh TOBEPXHEBO-aKTUBHI PEUOBUHH
(ITAP) 3 MeTor0 OTpUMaHHS €MyNbCil — IUCIEProOBaHOI CUCTEMHU PO3YMHHUKIB, SIK1 HE 3MILIYIOThCS,
no 3abe3medyye OUTBII BHUCOKY MIBHAKICTH MacomepeHocy mpu ekcrpakiii. [TAP 3HMxyHOTH
MIOBEPXHEBUN HATAT Ha MEX1 po3auly (a3, MOKpallyloThb 3MOYYBaHHS KJIITHH, 30UIBIIYIOTH
MOBEPXHIO KOHTAKTYy EKCTpareHTa 3 CHPOBMHOIO Ta TJIMOMHY HOTO TNPOHWUKHEHHS 0 KIITHH
pOCIMHHOTO MaTepiany. TakuM YMHOM MPUCKOPIOETHCS MPOIEC EKCTPAKI(ll Ta 30UIBLIYEThCS BUXI]
XJIOpodiTy 3 POCIMHHOT CHPOBUHHU.

B po6oti Oyno mpoBeAeHO MOCTIKEHHS MPOIECY BWIYYEHHS XJI0podimiB aBO(DA3HOIO
CHUCTEMOIO EKCTpPareHTIB Pi3HOI mMmoJjspHOCTI — eTwioBuil crupt (60%) 1 pocauHHA o, 3
BUKOpPUCTaHHIM QocdominiaiB 1 emynsratopy OC-20 Ta 0e3 HUX. Y SKOCTI CHUPOBHUHHU JUIf
eKCTparyBaHHs XJIOpoQuUIIB BUKOPHCTOBYBaJIM MOAPIOHEHY CBDKY 1 cyXy KpomnuBy. [ocnigHi
CHIBBIJHOILIEHHS CUPOBHHA : eTHiIoBUl ciupT (60%) : pocnuHHa omisg ctaHoBwiun 0,2:1:2 ta 0,2:3:1.
[Ticnst excTparyBaHHS XJOpO(UIIB OAEpKAHUMHM €MYJbCISIMM, OCTaHHI pPO3IIAPOBYBaJIM Ha
neHTpudysi (9000 06/xB mpoTsATOoM S5 XB.) ISl MOOYIOBU CHEKTPIB OTpUMaHKUX (a3 Ta BUSHAYCHHS
KUIBKOCT1 BWIydeHUX xyopoduriB. J[BodaszHa exkcTpakilisi T03BOJIsIE OTPUMATH 3a OJMH
TEXHOJIOTTYHUM ITUKJI IBA €KCTPAKTH — CIIUPTOBUH 1 OJTIMHHM, K1 MICTATH Pi3H1 010JI0TTYHO aKTUBHI
pedoBuHU. JIJ1s1 po3paxyHKy KOHIIEHTpAIil XJI0poduUTiB TPOBOAUIN POZYHMHEHHS OTPUMAHOI OTIHOT
dazum y xmopodopMi, BUMIPIOBAHHS ONTHYHOI TYCTHHH Tpu 668 HM (IIUTOMHI TTOKa3HUK
MOTJIMHAHHSL XJ10podiny 775).

[Ipu cmiBBiAHOIICHH] €KCTpareHTiB 1:2 OuTbllla KOHIIEHTpAllisd XJIOPOQUIIB OTpUMaHa s
BapiaHTy 3 BHUKOpHCTaHHAM emynbratopy OC-20 (2,32 mr% y wmacnsuid ¢asi 1 0,23 wmr/r
CUPOBHUHH), OCKUIBKU BiH € eMylbratopoM | poay Ta cipusie eeKTHBHOCTI Jii €THIIOBOTO CIUPTY.
[Ipu BuxopuctanHi QocdomiminiB KUIbKICTh BHIy4eHOTO Xxiopodiny cranoBuna 0,86 mr% vy
MacisHid ¢asi i 0,09 mr/r cupoBunm. [Ipu criBBigHOIIEHH] eKcTpareHTiB 3:1 OUIbIa KOHIEHTPALIIS
xJopouTIB OTpUMaHa JUlsl BapiaHTy 3 BHUKOpUCTaHHSIM emynbratopy OC-20 — 3,19 mr%, a mus
BapiaHTy 3 ocdoninigamu — 2,68 Mr%.

Takum uymHOM, 30UTBbIIEHHA Yy ABO(A3HIA CHCTEMI €KCTPAreHTiB 4acTKU CHHPTOBOI (a3u
CHpHUS€E KpaoMy BUIYYEHHIO XJIOpOPiiiB, eheKTUBHICTh €KCTPaKIii 30U1bInyeThes y 1,4 pa3u npu
BUKOpUCTaHHI emynbratopy OC-20.

3 nitepaTypHHUX JDKEpes BiIoMO, IO Kpallle MPOBOJUTH €KCTparyBaHHs 3 CyXOi CHPOBHHH,
OCKUTbKHM 3pyHHOBaHA CTPYKTypa POCIMHHOI KIITHHU CIPHUSE KPAIIOMY BHIYYEHHIO Oi0JIOTTYHO
aKTUBHHUX pe4yoBHH. [Ipu ekcrpakuii xJ0po@uIiB 3 CyX0i CHUPOBUHM MPOLIEC 3MOYYBAaHHS BiJirpae
JIPYropsiAHUN BIUIMB, TOMY IPH 3aCTOCYBaHHI CyMilli €TMJIOBHHM CIMPT : pociauHHa omig 1:2 3
BUKOPUCTaHHAM  (ocdomimiiB oaepkaHa HaiOuiplma KulbKicTh xsopo¢uniBa 7,82  mr%.
Bukopucranus y sikocti emynsraropa OC-20 cnpusie BuitydeHHto 5,93 mr% xmopodinis. ITpu
30UIbIIEHH] cUpTOBOi (ha3u y Tpu pa3u (ChiBBIAHOIIEHHS 3:1) eMynbCii 3 BUKOPUCTAHHAM
¢dochonininy Bunydae Ha 30% Oimbiie xnopodiniB (8,06 mMr%) y mnopiBHSHHI 3 JABO(A3HOIO
cucreMoro 0e3 emynbsraropa i Ha 20% 6ibie Hik 3 OC-20 (6,72Mr%).

Takum yuHOM HaWOUTBII e(pEeKTHBHA EKCTPAKIis CyXOi CUPOBHHHM JBO(A3HOIO CHCTEMOIO
PO3UMHHHKIB 3 BHKOPHCTaHHSIM (ocGomimiIiB Mpu CHiBBiIHOMEHH] eTwioBuil crupT (60%) :
pocnunHa ois 3:1.
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PO3POBKA CKJAJY KOCMETHUYHOI EMYJIbCII I3 3ACTOCYBAHHSIM
KOMIIO3HIIIi CUJIIKOHIB
Kosups B.B., Bacunpuenko I.C., Cememko O.4., Capibexona J.T".
XepCOHCHKUIT HAallIOHABHUI TEXHIYHUN YHIBEpCHUTET, M. XepcoH, Ykpaina, dinal5box@gmail.com

Y poborax [l, 2] Oyao BCTaHOBJECHO, IO IHAMBiAyaJbHE 3aCTOCYBaHHSA
OJTHOKOMIIOHEHTHOTO cuilikoHy cuiikoHy Silicone Oil 350 ¢St Ta cymimeBoro amMoJMMETHKOHY
BRB 1288 y konmentpamisx 1 — 3% 3a0e3medyioTh MIIBUIIEHHS B’SI3KOCTI yTBOPEHHUX
eMyNbCIHHNX cucTeM. lle [03BOJIsiE TPUIYCTHTH MEPCHEKTHUBHICTE PO3POOKH KOCMETHYHHX
eMYIbCIH 13 3aCTOCYBaHHSIM KOMOIHAIIN BKa3aHUX MOJIOPTaHOCHUIIOKCAHIB.

OnTumizaiisi po3paxyHKy CKIaay KOCMETHYHOT eMYJbCii 3/1iCHIOBAJIACh 3 BUKOPUCTAHHSIM
cumiuiekc-rpatdactux miaHiB lledde 3-ro mopsinky. Bymo pospaxoBaHO cKian eMynbCii, IO
BKJIIOUae MiHepanbHy ouito, Silicone Oil 350 cSt, amogumernkon BRB 1288, emynbrartop
Eumulgin Prisma, cniBemynbratop HeTHapHJIOBHH CIIUPT Ta BOAy. IIpu 1mboMy BapiroBaid CKJajl
oJiiiHO1 (pa3u, To6TO BMICT MiHepanbHOi ouii, Silicone Oil 350 ¢St ta amonumernkon BRB 1288.
JlocniykeHHs TPOBOMIIN Y JIOKaNIbHINA 0051acTl (aKTOPHOTO MPOCTOPY, AKa Oylia 0OMeKeHa 3BepXy
1 3HU3Y MEKaMH KOHIIEHTpalliid o0panux peuoBuH (y%): 0 < x1 (Silicone Oil 350 ¢cSt) < 5; 0 <x»
(amomumetnkoH BRB 1288) < 5; 20 < x3 (MiHepanpHa oist) < 25.

BrnactuBocTi ckiagy KOCMETHYHOI €MyJNbCii OIIHIOBAIM 3a TOKAa3HUKOM JWHAMIYHOT
B ’s3kocti 1 (I1a-c), Bu3Hauenoi Ha npunazi «Rheotest — 2» mpu mBuaKocTi 3cyBy 9 ¢ 2.

[Ticns mpoBeAeHHS €KCIEPUMEHTY 3a BIAMOBIIHUM IUIAHOM OTPHUMAaHI PE3ylbTaTH Oyin
OTpalbOBaH1 METOJIOM PErpeciiHOrO aHaji3y, y pe3yibTaTi 4Oro OTPUMAaHO MaTeMaTU4YHY MOJEIb,
sgKa aJeKBaTHO OIKMCY€ 3aJIeKHICTh TOKa3HHWKAa B’A3KOCTI Yy JOCHIKYBAHOMY Jliana3oHi
KOHIICHTpAIIi KOMIIOHEHTIB:

n=221z, + 1,58z, + 1,33z; + 1,43z,2, + 0,72z,2z5 + 3,712,2; — 6,59z, z,(z; — z,)

— 245z, 25(z) — 23) — 394z,25(z, — z3) + 13,43z 2, 2,

Jlnst  mocnmimpKyBaHOT XapaKTEpUCTUKH HEOOXiHO BH3HAYUTH ONTHUMAJIbHUN  CKIIAJ
KOMIO3HIlT MPH MaKCUMaJIbHHX 3HAYEHHSAX TUHAMIYHOI B’SA3KOCTi, TOOTO M — max, 0<zi<l.
OnTuMizarlis OTPUMAaHOiI MAaTeMaTHYHOI MOJEl J03BOJIWAa BCTAHOBHUTH, IO MAaKCUMAaJbHI
MMOKA3HUKH B’SI3KOCTI CHCTEMH CIOCTEPIralOThCA TPU HACTYITHOMY CKJIaJal KOMIIOHEHTIB Yy
KoMno3uIii (y 4dYacTkax oJauHuIi): mnoiiauMmeTwicwiokcan Silicone Oil 350 ¢St — 0,2;
amoaumeTnkoH BRB 1288 — 0,2; minepanbsha omist — 0,4,

Takum yuHOM, PO3pOOJIIEHO HACTYNMHMUM CKIIAJ €MYJbCli KOCMETHYHOTO MpPU3HAYEHHS 13
3aCTOCYBaHHAM KoMMo3uilii cumikoHiB (%): miHepanbHa omis — 23; Silicone Oil 350 cSt — 1;
amogumetnkoH BRB 1288 — 1; emymsratop Eumulgin Prisma — 0,35; cmiBemynbsratop
neruapuioBui crupt — 4; Boga — 70,65. BecTaHOBIICHO, 11O €MYJIbCis pO3POOJICHOTO CKIAAy Mae
B s13KicTh 2,93 I1a-c.

Jlireparypa:

1. Taprayn P.B., Kynuk O.M., CapibekoBa JI.I'., Canina M.O. JlociaiUkeHHs BIUIMBY
KpEeMHIHOpraHiyHUX TOJIIMEPIB Ha PEOJIOTiI0 KOCMETUYHHMX eMYINbCid mpsmoro Tuiy. HaykoBo-
MIPAKTHUYHI PO3POOKH MOJIOJIMX YYEHUX B XIMIUHIN, XapuoBii Ta nap(ymMepHO-KOCMETHYHIN Tamy3six
npomuciaoBocTi: Marepianu VII Beeykp. Hayk.-IpakT. 3a04HOT KOH(. MOJIOANUX YUYE€HHUX 1 CTYACHTIB,
M. XepcoH, 12 mucronaga 2020 p., Xepcon: XHTY, 2020. — C. 89 —90.

2. T'aprayn P.B., JIaxoscekuit JI.C., Kynuk O.M., CapibexoBa JI.I'. [locmipkeHHS BIUIMBY
CHJIIKOHIB Ha PEOJIOTIYHI BJIACTUBOCTI KOCMETHYHHUX €MYJbCii. AKTyadbHI MpoOieMu Ximii Ta
xiMiuHOT TexHoJorii: MaTepianu III Beeykp. Hayk.-nmpakt. koH®., M. KuiB, 21 — 22 nucronaga 2018
p., Kuis: HYXT, 2018. — C. 123 — 125.
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ON SOME PRACTICAL ASPECTS OF “GREEN CHEMISTRY” - FROM EGGSHELL
WASTE TO COSMETOLOGY
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Lubenets?
4Lviv Polytechnic National University, Lviv, Ukraine
University of Opole, Opole, Poland
nataliia.y.stadnytska@Ilpnu.ua

9 ¢¢

The highlights of 21th century will be described as “recycling”, “green chemistry” and “no-
waste production”. Many industrial fields use increasing amounts of garbage for lowering the costs
of production and prize of products as well as for making final composite less toxic for human
organism. One of the field, which needs especially high amounts of biologically safe sources, is
cosmetology. A good alternative for this field is eggshell and its membrane. This biogarbage is rich
in calcium, collagen and hyaluronic acid, vitamin D3, sialoglycoprotein, and chondroitin sulfate.
These components could be used in different cosmetics including gels, creams, scrabs, body masks,
and many others. They have the following properties: nutritious, refreshing, tonic, regenerative,
rejuvenated, bleaching, moisturizing, anti-aging and antimicrobial. Also eggshell in a form of
powder or dissolved in weak acids can be used as a good fertilizer, as well as facial cleaner or
calcium-reach nourishment for the body.

An example is the method of preparing a fabric mask based on the active components of the
eggshell is shown below:

( Y
Getting component A: Mix glycerin, butylene glycol, diglycerin and
egg shell extract or powder, methylparaben, hydrolyzed sclerotin,
betaine and water

Getting component B: Sodium polyglythamate, sodium hyaluronate,
sodium carboxylic pyrolidone, 1,2-pentandiol, glycirizinate dialysis,
PPG 26 Buteth 26, flavoring, PEG-40 hydrogenated castor oil, bis-
(hydroxymethyl)imidazolin

Heat the component A to 75 °C and mix evenly —

When the well-mixed component A cools to 45 °C, add component B,
and evenly mix and filter

Wet the fabric mask in the liquid obtained and pack it —

The proposed approach of preparing several cosmetic mixes is not very time consuming and
easy to make. Moreover, by including different plant extracts/powders could lead to efficient
products.
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KOCMETUYHI I'IJPOT'EJEBI MACKHU 3 EKCTPAKTAMU POCJIMH
Cyo6epmsk C.A., Ilerpina P.O., ®enoposa O.B., Kypka M.C., I'onyboBchka .1
Hamionanbuuii yaiBepcuret «JIpBiBChbKa mosirexnikay», JIbBiB, Ykpaina
sofiia.a.suberliak@lpnu.ua

Huni nonymsapuumu B YKpaiHi Ta CBITI € KOCMETHYHI 3acO0M Ha OCHOBI HAaTypalbHOI
NPUPOJHOI CHUPOBUHH, a caMe I[IKaBUMH € TiApOresieBi Mackd Ta maTdi mix odvi. SIKk ocHOBM
MPONOHYIOTHCS TPUPOAHI Ta CHHTETHYHI TiAPO TelieBi BHPOOHW, SKi MArOTh OyTH CYMICHUMH 3
010JIOTTYHUMHU CHCTEMaMH, CTa0UTbHUMH y BOJHOMY CEPEAOBHIII, MAaTH 3[AaTHICTh MOTJMHATH Ta
YTPUMYBATH BOJIOTY Ta KOHTPOJILOBAHO BUBUIBHATH HANlOBHIOBaY. ['iporeneBi KOCMETHYHI 3aCO0H
MOBHHHI OyTHM HETOKCHYHMMH Ta HE BHUKIMKAaTH ajneprii. Takox HEOOXiHO BpaxoBYBaTH
TEXHOJIOTIYHI OCOOJIMBOCTI OJCp KaHHS TAPOTET0 Ta (OPMYBaHHS TUIIBKOBOIO BHpPOOY HA HOTO
OCHOBI. SIK HaNOBHIOBa4l MO’KHa BUKOPUCTOBYBATH €KCTPAKTH JIIKAPCHKUX POCIHH, SIKI MICTAThH Y
CBOEMY CKJIaJl KOMILJIEKC OIOJIOTIYHO AaKTUBHHUX PEYOBUH, a caMme (IIaBOHOINM, KapOTHHOIIH,
BITaMIHM TOINO, IO BIUIMBAalOTh HAa AKTMBHOCTI, a caMe€ IPOTU3aNajbHYy, PaHO3arolOBajbHY,
aHTHOaKTepiaJlbHy, aHTUOKCUJAHTHY Ta 1HIII.

Mertoro gaHoi poOOTH OyJl0 BUKOPHUCTAaHHS CHHTETHMYHUX Ta MPHUPOJHUX TIIPOreNiB AJs
HacuueHHs ix ekcrpakramu Calendula officinalis L. i Matricaria chamomilla ta crBopenHs
1a00paTOPHHUX MPOTOTHIIIB TIAPOTEICBUX MACOK 3 aHTHOKCHUAHTHUM Ta 3BOJIOKYIOUHM €(EKTOM.

C.officinalis L. MICTUTH B CBOEMY CKJajl (IaBOHOINU. CaJIMWIOBY 1 sIOMy4YHY KHCIOTH,
TPUTEPIIEHOB] TJIIKO3UIM, CANOHIH, (PITOHUKUIN, KapOTHHOIAM, CMOJH, TIPKOTH (KaJeHJEH), SKi
HAJalOTh CHUPOBHMHI MNpPOTHU3aNalbHy, OakTEepULMIHY, MPOTUBIPYCHY, PpPaHO3arol0BaJIbHY,
cmasmoiitnuny gii.  M.chamomilla wmictute B cBoeMy ckimaai  (aaBOHOIAM, XamasylleH,
npoxamasyieH, BitamiH C, KapOTHHOIOM, XOJIH, $KI HAJAOThb CHPOBHHI aHTUCENTHUYHY,
3aCTOKIMIMBY, MPOTUMIKPOOHY, TPOTH3ANAIbHY, PAHO3arOIOBAIbHY Ta aHTHOKCHIAHTHY .

Jlnst mpoBeieHHs AOCI/DKeHh BUKOPUCTAHO CHMHTETHYHHMM Tifporens Ha ocHoBl nl EMA-
[IBII Ta nBa HaTypaibHI, a caMe Ha OCHOBI KoJIareHy Ta MYIUHY. BOJHO-€TaHOJBHI €KCTPaKTH
C.officinalis L. i M.chamomilla omep:xano MeTogOM HACTOIOBaHHS mpoTsrom 7 mib y
CHIBBIIHOIIIEHHI CHUpOBHHA:eKcTpareHT — 1:10 mpu kiMHaTHIN TemrepaTypi. BuznaueHo BMicT y
eKCTpaKTi (EeHONBHUX CMOJYK, (hJIaBOHOINIB Ta aHTHOKCHIAHTHY aKTUBHICTH. [ iIporesneBi IiBKU Y
BUIJISIAL JUCKIB 3 AiameTrpoM 0,5 cM HacHYEHO BOJHO-ETAHOJBbHUMH POCIMHHUMHU €KCTPAaKTaMH i3
CHIBBIIHOIICHHSIM TiApOTeNibHAa IUTIBKAa:eKCTpakT - 1:5 (3a Macor). SIK KOHTPOJb BUKOPHUCTAHO
70%-uit po3umH ertaHosry. OTpuMmaHO JeB’STh 3pa3kiB KomruiekciB (Tabn. 1) Ta BHU3HAYEHO
3QJIC)KHICTh BMICTY €KCTPAKTIB POCIMH B TiAPOTreIbHUX Marepiayiax Ta Koe]imieHTiB HaOpsKaHHS
BiJI IKICHOTO CKJIaJTy KOMILJICKCIB.

Tabmuist 1. 3pa3ku KOMILIEKCIB T1IPOTENIB 3 €KCTPAKTaMH POCITHH

1 [ 2 | 3 4 | 5 | &6 7 | 8 | 9

Calendula officinalis Matricaria chamomilla Calendula officinalis +
Matricaria chamomilla

nl'’EMA | konaren | myuudn | nl'EMA | xonaren | myuun | nI’ EMA | xonareH | MyuuH
-11BII -[1BII -11BII

[Ticns HacwyeHHS BHU3HAYCHO (hi3WKO-XIMIUHI BJIACTUBOCTI KOMIUIEKCIB, a caMe TBEPJICTb,
NPYXHICTb, IUIACTHYHICTh, CTYMiHb HaOpsKaHHS, COpOLINHY 3[aTHICTb, KIHETHKY BHUXOAY
eKCTpakKTy (3a puaBoHOinaMu). Tako BU3HAUEHO aHTUOKCHIAHTHY aKTUBHICTh Y KOMITJICKCAX.

BcranoBneHo, 110 yci 1ocaipKyBaHi rijiporesi € 010CyMiCHUMH, MalOTh BUCOKI KOe(IIiEHTH
HaOpsikanHs (1,53-1,85), Bucoki BincoTku necopOuii ekcrpakty (65-82%) 3a uvac 100-120 xs,
XapaKTepU3yIOThCA 3/aTHICTIO JIOBIO YTPUMYBATH €KCTPAKT Ta CIOBUIBHEHOIO KIHETHKOIO
BUBUIbHEHHS, 110 MOX€e OyTH BUKOPHMCTAHO Ul CTBOPEHHS KOCMETHMYHHUX TiIPOresIeBUX MACOK 13
MIPOJIOHTOBAaHUM BHUBUIbHEHHS MEBHHUX Ol0JOTIYHO aKTUBHUX CIIOJIYK. YCi J1abopaTopHi MPOTOTHIIN
TiIpOreIeBUX MAacOK MalTh 3BOJIOXKYIOUMH e(eKT Ta BHCOKI MOKa3HUKH aHTUOKCHJIAHTHOT
aKTHUBHOCTI.
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HIAMITYHb-KOHAULIOHEP U151 TBAPUH
Canpukina €.0., Muponsik M.O., Bonusucska O.B.
JABH3 «YkpaiHchbkuii Aep:KaBHUN XIMIKO-TEXHOJIOTTYHHUNA YHIBEPCUTETY,
M. JIHinporneTpoBehK, mp. [arapina 8
e-mail: mari.mironyak@gmail.com

HoBa ¢opmyrna mrammyHO-KOHAMITIOHEPY PO3pOOJICHa CHeMmiadbHO I JOBrOMIEPCTUX
cobak. Y ckianmi 3aco0y MICTSATbCS pPETeNbHO MiniOpaHi IHTPEIi€eHTH, SKI HE BHKIMKAIOTh
aJIEPriYHUX PeaKIlid, CyXocCTi WKipy i moapasHeHb. Ilicias 3acTocyBaHHS BOTO HIAMITYHIO IIEPCTh
CTa€ M’SIKOI0, JICTKO PO3YiCYEThCS 1 HE ILTYTA€ThCS.

B cyuacHuX KOCMETHMYHHX 3aco0ax JJisi TBApHUH JIYy)KE YaCTO BHKOPHUCTOBYIOTh PECYOBHUHH,
SIKI MOXKYTh BUKJIMKATH HEraTUBHI HAcHiaku. OJHUMU 3 TaAKUX IHIPEIIEHTIB € MOBEPXHEBO-aKTHBHI
PEYOBUHHU, IO BUKOPUCTOBYIOTHCS IS OUMIIIEHHS MIEPCTI Ta MIKIpU TBAPUH BiX XKHUPY Ta Opymy.
Hamnpuknan, nmaypercynbdaT HaTpil0 SKUM BHKOPUCTOBYIOTH B IIAMIYHAX, B SIKOCTI aHIOHHOT
MMOBEPXHEBO-aKTHUBHOI PEYOBUHH, MOKE BUKIWKATH TOJPA3HEHHS MIKIpH, Tepecylrye mkipy. B
pe3yNbTaTi MOKYTh BUHUKATH JIEPMATHTH PI3HOT IPHPOIH.

Tomy s po3poOKH MIAMIYHIO-KOHIHUIIIOHEPY B SIKOCTI NOBEPXHEBO-AKTUBHUX PEYOBHH
BuKopucTani Outein M’siki [TAP, amdoniTHi Ta HeioHOreHHI. B sikocti aMmosiTHOT TOBEpXHEBO-
AKTUBHOT PEYOBHHU BHKOPUCTAHO KOKaMIJOMPOIIOeTaiH, MPU3HAYCHHS SKOTO M'SKO OYHWIIYBaTH
LIepcTh Ta MIKIpy. MOro MONEKYIHM Jerko 3IMMAOThCS 3 BIIMEPIMMH YACTHHKAMH IIKIpH, 3
KUPOBUMH KOMIIOHEHTAaMH 1 IpIOHUMHU (parMeHTaMH Opyay, a MOTIM JIETKO 3MHBAIOTHCSI BOJIOIO.
Jlnst mepcti TBapWH KOKAMIIOMpOMUIOETaiH € He TUIBKKM BIAMIHHUM OYHCHUKOM, a W
KoHAUIlIOHEepOM. BiH 3a0e3meuye JIeTKiCTh PO34UiCyBaHHS, ITEPEIIKOKAE eIIeKTPH3allii.

B sKOCTI HEIOHOTEHHOT TTOBEPXHEBO-aKTHBHOI PEYOBHHUA BUKOPHUCTAHO JIAYPHIITIIFOKO3UI,
mo BuKOHye ¢yHKIIIO co-IIAP. CroinmbHo 3 ocHOBHOIO IIAP BuKOHye (yHKINII 3arycHMKa Ta
MoKparrye miHoyrBopeHHsl. [1iHa 3 MM KOMIIOHEHTOM CTAa€ TYCTIMIOO 1 JOBIIE TPUMAETHCS.

[Ipu po3poOI1i MIaMITyHIO-KOHIUITIOHEPY U1 JOBTOMIEPCTHX COOAK HEOOXITHUM TaKOXK €
BUKOPHUCTAHHS JOJAATKOBUX €MOJICHTIB, IO PO3TJIaPKYIOTh MIEPCTh, BIAHOBIIOIOTH TiAPO-TIMITHY
MaHTII0 IIKIpH Ta 3amoOiraloTh MOApPa3HEHHI0. B SKOCTI €MOJIGHTIB HaMu 3amporOHOBAHO
BHUKOPHUCTOBYBATH [[-TTaHTEHOJI Ta EKCTPAKT OOITIIMHIXH.

3aBAFKM TAHTEHOJIy IICJsS BHKOPUCTAaHHS IMIAMIYHIO-KOHIUIIIOHEPY IIEpCTh BUTJISIA€E
IIOBKOBHUCTOIO Ta OMUCKy4o1o. JI-maHTeHon riaunboKO MPOHUKAE B CTPUIKEHb BOJIOCHMHU MO BCIi
JIOBXHWHI, 3aXWIIae ii BiJg 3HEBOJHEHHs Ta 3amo0irae po3IICIUICHHIO KIHYMKIB Ta CIUTYyTYBaHHIO,
3aBASKM YOMY JIOBra HIEpCTh JIETKO MiAJNAEThCS po3yicyBaHHIO. [IO3UTHBHUII BIUTUB TakKoX
CIIOCTEPIra€eThCs 1 Ha MIKIPY TBAPUH — BUKOPUCTAHHS IIAMITYHIO-KOHIUITIOHEPY 3aro0irae cyxocTi
IIKIpY, a OTKe W BUHUKHEHHIO JEpMATHUTIB, a TaKOX CIpHUS€ 3MEHIICHHIO IOJPAa3HEHHS Ta
MIPUILBU/IIIYE 3aTO€HHS MONIKOKEHb IKIPH.

ExcrpakT oOminuxu, B CBOI 4Yepry, 3axWIla€e IIepCcTh Bi HETaTUBHOTO BIUIMBY
HABKOJIMIIIHBOTO CEPEOBUINA, HANA€ €NACTHUYHICTh Ta OJMCK, 3aXHIlae BOJIOCSHI (OiKynud Ta
CTUMYJIOE pPICT HOBUX BOJOCHH. BHUKOpHCTaHHS [JaHOTO €KCTPakTy y CKJIaAi HIaMIyHIO-
KOHJUITIOHEPY TaKOX MiFCUITIOE Ait0 J[-MMaHTeHOITy - )KUBUTH LIKIPY, COPUSIE YCYHEHHIO JTYIICHHS Ta
3arO€HHIO MOIIKOKEHb IIKIPH.
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3BOJIOKYIOYI KOMITIOHEHTH Y 3ACOBAX 110 JAOTJIAAY 3A OBJIMYYAM
Xapuenko J1.0., ABaienko T.M.
JAIBH3 «YkpaiHCchbkuii Aep:KaBHUHN XIMIKO-TEXHOJIOTIYHUNA yHIBEpCcUTET», JlHinpo, YkpaiHa, e-
mail: d.kharchenkol4@gmail.com

3BOJIOKEHHS — 1€ OJIMH 13 000B’A3KOBHX €TaliB LIOJICHHOTO JOTJISAAY 3a IIKIPOI 00IMYYs.
Jliist 3BOJIOKEHHSI MOXKHA 3aCTOCOBYBATH HAMPI3HOMAHITHIIII KPEMH, TeJli, MacKu, MOJOYKO, MYCH
Ta Oatepu. 3BOJIOKEHHS MOTPIOHO HE TUIBKM BOJOJApKaM YYTIMBOI Ta CyXol MIKipu, a W Oyxb-
SAKOMY THITy MIKipu. be3 Hane)XHOro miHKUBICHHS MIKIPSHI MOKPUBH BTPAYAIOTh MPYKHICTH,
MPUPOJHUIA KOJIp 1 CTalOTh THbMSHUMH. TaKOXX HETaTUBHUHA BIUIMB Ha CTAaH HIKIPH Mae€ IOTaHa
€KOJIOTisI, HENPaBUJIbHE XapuyBaHHS 1 cTpec.

OcHoBHa 3a7a4a Oyb-SIKOTO 3BOJIOKYIOYOTO 3aC00y — JOCTAaTHHO KOM(OPTHE 3BOJIOKECHHSI.
MutTeBe BCMOKTYBaHHS CBITYHTH MPO T, IO 3BOJOXKYIOUUX (PYHKIIH 3aco0y HEIOCTaTHBO.
['o0BHOIO (PYHKIIIEIO 3BOJIOKYIOUMX KOMIIOHEHTIB € YTPUMAaHHS MOJIEKYJI BOJM BCEpEIUHI
eniIepMaJIbHOTO IIapy.

Haii6inp1n nommpeHuM 3BOJIOKYIOUUM KOMIIOHEHTOM € TiaJlypOHOBA KHCIIOTa, SIKa CyMICHA
31 MIKIpOIO, HE BUKJIMKAE TMOJpa3HEHHsS Ta aneprii. BoHa mpuiiMae ydacth y TpoIeci pocTy Ta
pereHepailii TKAaHUH, PETYJII0€ TPOHUKHICTh KIITUHHUX MEMOpaH Ta 1HII1 IPOLECH.

[apHIMH 3BOJIOKYIOYHMH BIIACTHBOCTSIMH BiIPI3HIIOTHCS eMOJIeHTH. EMonieHTH — 11e rpymna
JII0YMX PEYOBHH, IKI IHTEHCUBHO 3BOJIOXKYIOTH 1 BITHOBIJIIOIOTH MOUIKO/KEHY, MEPECYIIeHY IIKIPY
Ta YTBOPIOIOTH Ha il MOBEpXHI 3axUCHUM mmiap. Jlo €MOJIEHTIB BIIHOCSATh KOMIIOHEHTH, IO
TPAHCIOPTYIOTh BOJIOTY B TVIMOOKI IIAapU HIKIPU, 3aTPUMYIOTh 11 B JepMi, OOPIOThCS 3 BUIBHUMU
paavKanaMu B IIKIpi, MIJBULIYIOTh BUPOOJIEHHS KOJareHy, MpUCKOPIOIOTh pereHepariiio, a Takox
oyXe IIBUAKO W eQeKTUBHO MpHOUparOTh 3amnajeHHsA. Jlo BIJOMHX €MOJIEHTIB HaJeKaTh:
HaTypajdbHa OJIMBKOBA, PHUIMHOBA OJIis; OJii JK0Xk00a, KapiTe 1 Makazamii, TpUTITIIEPUIN
KYKYPYA35THOT OJIii, JTAaHOJIIH.

Kepaminu siBsit0oTh COOOIO TPYIy OPraHiYHUX BOCKOTOIIOHMX PEUOBHH, SIKI € HEOOXITHUM
KOMIIOHEHTOM JIMIAHOTO MIapy IMIKIpH 1 HAWBAXJIMBIIIMM €JIEMEHTOM CIIOJIY9HOI PEYOBHUHH, IO
3aMOBHIOE MDKKJIITHHHHM TIPOCTIp Ta 3abe3rnedye MmiuIbHEe 3'€HaHHS KIITHH MK co00t0. bim3bko
50 BiZICOTKIB 30BHIIIHLOTO IIAPY MIKIPH CKIAAAETHCS caMe 3 KepaMiliB.

Bonoroyrpumytoui arentu. OCHOBHMM 3aBJAHHSIM TaKUX KOMIIOHEHTIB Y KOCMETHYHHX
3aco0ax € MPUTATHEHHS BOJIOTH 3 HABKOJIMIIHHOTO CEPEOBHILA JI0 MOBEPXHI MIKIpU. Y pe3ynabTaTi
KJIITUHA IIKIPU OTPUMYIOTh HEOOXIIHY JUIS KUTTEASUIBHOCTI Bosiory. Jlo HHMX BIiIHOCATBHCS:
CaJlilMIIOBA, IIIIKOJIeBa, MOJIOYHA KHCIOTH, TJIIIEPUH Ta aJlo€.

bap’epHi xommonentu. L rpyma 3B0oJI0KYIOUMX PEUOBHH CTBOPIOE HA LIKIP1 CHEliaIbHUN
rigpohoOHuit 6ap’ep, sikui Pi3UIHO MEPENIKOHKAE BUTIAPOBYBAHHIO BOJIOTH 31 MIKIPH ¥ TUM CaMUM
MIATPUMYE JOCTaTHIA piBeHb BOJOTrH BeepenuHi. Jlo Oap’epHOro TUIly HallexaTh BOCKH, Ba3eliH,
pinkuii mapadiH, pOCIMHHI 0111, CHIIIKOHH, MPOTUICHIJIIKOJIb, KalPUJIOB1 TPUTITLIEPUIN Ta edipH.

[Ipotarom OCTaHHIX pOKIB Yy SKOCTi 3BOJOXKYIOUOTO  KOMIIOHEHTa  aKTHBHO
BUKOPHUCTOBYEThC (UIbTpaT cekpelii paBnuka. o ckiamy cekpeTy BXOIUTh alaHTOIH (BLAOMHUMN
CBOIMH 3arolOBaJIbHUMHU Ta AHTUOKCUIAHTHUMHU BIACTHBOCTSMH, 3aBJSKH SIKUM BiH YIMOBLIBHIOE
MpOIIeC CTapiHHS IIKIPH, TMEPEXOIUTIOYM BUTbHI paJMKalM B KIITHHAX); KOJAreH Ta €JIaCTUH
(Oinkum, sKi BIAMOBINAIOTH 32 €NACTUYHICTh Ta MIATATHYTICTh IIKIPH); TJIIKOJIEBa KHCIOTa
(mokpallye CTPYKTypy Ta 3OBHIIIHIA BMIVIAJ INKIPH, 3MEHIIYe 3MOPUIKH, aKHE Ta
rineprnirMeHTalio, O4YMilae BEpXHii Iap IIKIpU Bl MEPTBUX KIITHH); NPOTETHU (JIOMOMAararwTh
KJIITUHHOMY JMXaHHIO Ta XUBJIATh LIKipy); BiTaminu A, E 1 C. Came cekper paBiuka oOpaHo B
SIKOCTI OCHOBHOTO 3BOJIOXKYIOYOT'O KOMIIOHEHTY y PO3poOIeHiil pelenTypi 3BOJIOKYIOUOTO Kpemy
s o0nmuyus. IIpoBeneHO KOHTPOJb SKOCTI OAEP)KAaHUX 3pa3KiB 3BOJIOKYIOUOTO KpPEMY 3TiHO
HOPMaTUBHUX BUMOT.
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BUKOPUCTAHHSA HYKPOBUX CUPOIIIB
Xnibumun 1.4, TToyanceka I.4., [Tpucraii P.P.
Hamionanbnuii yaiBepcuret «JIbBiBChKa mosiTexHikay, JIbBiB, Ykpaina
yurii.y.khlibyshyn@Ipnu.ua

Bucoka ekoHOMIYHA €EeKTHBHICTh BUPOOHUIITBA LIYKPOBOTO CHUPOILY BHACTIIOK 3HAYHOI EKOHOMIT
TPYAOBUX, MaTepialbHUX Ta (PIHAHCOBUX PECypCiB, MOPIBHIHO 3 KPUCTAIIYHUM I[yKPOM, CIIPHSIE
HOoro BUPOOHHUITBY B BEIHKUX KUTBKOCTSIX. 3 TO3HUIIA TEXHOJOTII Ta opraHi3amii BUpOOHHIITBA
HemMae 00MEeXEHb Y PO3BUTKY TAKOT'O BUPOOHHMIITBA.

BanTaxHO-po3BaHTaXXyBaJIbHI Ta TPAHCHOPTHO-CKIIAACHKI pOOOTH 3 IyKpoM (yMakOBKa B MIIIKH,
TPAHCIIOPTYBaHHS MIIIKIB Ha CKJIQJH, INITA0CIIOBAaHHS, pO30OMpaHHS IITAa0CNIiB, HABAHTAXKCHHS B
TPAHCIOPTHI 3acoOM Ha IYKPOBOMY 3aBOJII Ta Ii  OIepaimii y 3BOPOTHOMY MOPSAKY Ha
MIANPUEMCTBAX-CIIOKHUBAaYax) TPYJOMICTKI, OB'sI3aH1 13 3aCTOCYBaHHSAM py4yHOI mpaui. OcobirBo
TPYJAOMICTKAa Ta BaXKKa MOJadya KPUCTAJIYHOI'O LYKPY B MIIIKaxX J0O LEXIB Ta poOOYMX MICIb Ha
MIANPUEMCTBAX ~ KOHCEPBHOI,  KOHAMTEPCHKOI,  O€3aJKOrojbHUX  HAaNoiB,  BHHOPOOHOI,
XJ1100TIeKapChKOi Ta IHIIKX MIArany31 XapuoBOi MPOMHUCIOBOCTI.

VY mpoMHUCIOBOCTI YKOP 3aCTOCOBYIOTh Y PLAKOMY BUTJISAL 3 II€0 METOI HEOOXiTHO TpHa0aTH
oOnanHaHHs A OJepXKaHHS IyKpoBoro cupomy. HoBuil 1ist xapuoBoi MpoMHUCIOBOCTI YKpaiHU
BHUJI IIYKPOBOT MPOJIYKIIii — I[yKPOBHUI CHPOT; 1€ KOHIIEHTPOBAHUI PO3YMH 3BUYAHOTO IYKpY a0o0 3
BMICTOM TE€BHOi KUIBKOCTI IHBEPTHOTO IYKpYy. 3aJIeXXHO BiI I[bOTO IIYKPOBHM CHpOIN MOXHa
MOJUTMTA Ha M'ATh rpyn. HalOutbmn yxwBaHi iX BUAM: YHCTAa PIAKa caxaposa; PIIKUNA IYKOD;
IHBEPTHUI LYKOp; IYKPOBI CHEliayJibHI cuponu 1 T.m. Yucra pigka caxapo3a - 1€ MEepeBa)XKHO
BOJHUI po34yMH padiHOBAHOTO LYKPY-MICKY. PiAKkuii yKop XapakTepu3yeTbCs BMICTOM 1HBEPTHOTO
uykpy 1o 50%. IuBepTHUil 1yKop - 1e cupomn, 3 Outbil HiK 50% BMICTOM TIJIIOKO3U 1 GPYKTO3H.
CremianbHl cHpOnM — II€ PI3HI CyMIIlll, Ha3Ba SKUX 3aJICKUTh BiJ TMPU3HAYCHHS. 3aBISKH
IIMPOKOMY AaCOPTHUMEHTY PI3HOMAHITHUX CMakiB CHPOINM YacTO BHUKOPUCTOBYIOTHCA SK B
KOHJUTEPChKUX BHUpOoOax, Tak 1 K 10JAaTOK 10 HamoiB. ICHYIOTH CHpOMNuU Uis KaBU, KOKTEHIIB Ta
IHIITMX HAIOiB, PI3HOMAHITHOT BUITIYKHM Ta HAYUHKY JJIS COJIOIOIIIIB.

Hampuknan, cupom, IO CKIaAaeThes 13 caxapo3W, IHBEPTHOTO IYKPY, ACKCTPO3H, JIKEpy 3
KPOXMAJIMCTHX 3€PEH, HA3UBAETHCS ""CyMIlll KYKYPYI3sTHOTO cupomy". [HIuii Takuid %K TPOIYKT, K 1
crelianabHi CUPOITH, BIIPI3HIETHCS THUM, 1110 YUCTOTA HOTO MEHIIA, HDK Y CUPOITIB.

[IpuHnunoBa cxemMa BHPOOHUIITBA PIAKOTO LYKPY 3 LYKPY-CHUPIIO, IO 3aCTOCOBYETHCA B
MEePEeIOBUX «IIYKPOBUX KpaiHax», IMOJSATrae B HACTYIHOMY: ILYKOp-CHUpelb MiJAaroTh adiHaiii,
BinTak adiHagHWN BIATIK 13 HEeHTpUYr MOBEpTalOTh Ha adiHaliio IyKpy-cupio. AdiHoBaHUN
LYKOP PO3YUHSIOTH Y BOJI, OTPUMYIOTh CUPOIl CEPEAHBbOI T'YCTHUHH, KU (QUIBTPYIOTh Yepe3 CUTO,
o0 00epTaeThCs, s BUAAICHHS MEXaHIYHMX JOMIMIOK; ounmaroTh BamHOM 1 COs. Ilicas mporo
cupon (GUIbTPYIOTh y JBa CTYNEHI HA KOCTEKYTHHX (iIbTpax, oTpuMyroud padiHaIHHI CHUpOTI,
KU € OCHOBHUM Ui BHUPOOHMIITBA PI3HUX BHUJIIB piakoro Iykpy. Ha Bemukux padiHagHux
3aBoJiaX MpoLeC 3AIMCHIOITh KOMOIHOBAaHUM METOJOM, TOOTO HpU OJIHOYACHOMY BHUPOOHMIITBI
KpUCTAJITYHOTO padiHaJHOTO Ta PI3HUX BUAIB IIYKPOBOTO CHPOILY .

Jlnst oTpuMaHHs pigkoi caxapo3w padiHaTHUK CHUPOI J0JIaTKOBO OOpOOsAtoTh KapOopadiHOM i
GUBTPYIOTH, MOTIM 3TYHIYIOTh Y BakKyyMm-amapatax 10 67%, OXOJOJKYIOTh 1 CHPSMOBYIOTH Y
pe3epByapu ajs 30epiraHHsl.

Ha xapuoBuxX HiONpuUEMCTBAX pPO3UYMH LYKPY, SK MpPaBUIO, (UIBTPYIOTh, a NPU BUPOOHULTBI
KapaMenl Ta LYKepoK Ie ¥ iHBepTyloTh. s 1bOro Ha KOKHOMY XapuOBOMY BHPOOHHIITBI €
¢uIbTpaLiiiHi yCTaHOBKH, a B MailOyTHhOMY - OyayTh MOTPIOHI YCTAHOBKH ISl IOBEIEHHS CUPOILY
710 HeoOX1THOT KOH/AUIIIT Ta BIAMOBIMHI KaMliTAIOBKIIAJICHHS 7S KYIIBIi TAKUX YCTAHOBOK.
Oprasxizanis IyKpOBOTO BHPOOHHMIITBA 3 BHUITYCKOM PIIKOTO IYKpPY €(EKTHBHA HE TUIbKM JUIS
IYKPOBUX MIJNPUEMCTB, a M Ui IHIIMX ramy3eil XapdyoBoi MPOMHUCIOBOCTI, IIO 3aCTOCOBYIOTh

IIYKOD.
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REGARDING THE OPTIMIZATION OF THE DEFINITION OF FOOD ADDITIVE E220
IN DRIED FRUITS
Yurchenko O.M.%?, Korolchuk S.1.32, Kormosh Zh.0.12, Savchuk T.1.1?, Mudrak O.A.!
!Lesya Ukrainka Volyn National University, Lutsk, Ukraine
2Lviv Polytechnic National University, Lviv, Ukraine
yurchenko@vnu.edu.ua

Most dried fruits supplied to the food market are treated with sulfur dioxide (SO2), which is
indicated on the packaging as a preservative E220. Sulfur dioxide (sulfur dioxide, E220) is used as a
preservative and stabilizer for product consistency. It inhibits the growth of molds, yeasts and
anaerobic bacteria. In an acidic environment, its antimicrobial action increases.

However, sulfur dioxide (E220) is a highly toxic compound and has a number of negative
factors. The Center for Community Science (CSPI) in the United States believes that some people
should avoid taking E 220 because it destroys vitamin B1 and, most importantly, can cause severe
allergic reactions, especially in asthmatics. For a person, the unconditionally permissible daily dose
of E220 (in terms of sulfur dioxide) is set to 0.35 mg and conditionally permissible - 0.35-1.50 mg
per 1 kg of human body weight. The average lethal dose is 2000 mg / kg, toxicity class 4. In
Ukraine, the use of sulfur dioxide (E220) is allowed.

The aim of our work is to determine the content of sulfuric acid in dried fruits depending on
the processing of products and optimization of methods for its determination.

Took dried fruits "Raisins. Dried dark grapes ", Prize, 200g. An iodometric method of
determination with visual titration for light-stained samples was used. To increase the accuracy of
determination, used iodine solution with a concentration of 10 and 20 times lower than that
specified in the method [1], iodine solution was pre-standardized with sodium thiosulfate. It was
found that the content of sulfuric acid in the untreated product is 0.054 £+ 0.007% (n =5, P = 0.95).
As the permissible level of sulfur dioxide in untreated products is 100 mg / kg of product, according
to studies, dried fruits have a high content of sulfur dioxide and require pre-treatment (washing or
soaking in water). After a single wash with water, the content is reduced by almost half and is
0.0256 + 0.008%. Washing or soaking three times in cold water for 30 min does not significantly
reduce the sulfuric acid content (0.0244 + 0.004% and 0.0221 + 0.004%, respectively).

Since the end point of the titration is set visually by the formation of blue clathrate of iodine
with starch, there is some inaccuracy in its definition. Therefore, methods for determining the
content of sulfuric acid using a triiodide electrode were tested, which gave quite good results.
However, potentiometric titration must be performed fairly quickly due to the significant volatility
of iodine.

[1] TOCT 25555.5-2014. Tlpoayktel mepepabOTKH (PPYKTOB M OBOMICH. MeETOMbl ONpeaeieHHsI
JMOKCH/Ia CEPhI

157


mailto:yurchenko@vnu.edu.ua

THE PROBLEM OF USING AND DETERMINING FOOD ADDITIVES E250 AND E249 IN
MEAT PRODUCTS
Yurchenko O.M.*?, Panchenko Yu.V.?, Korolchuk S.1.?, Kormosh Zh.0.%?, Savchuk T.1.12
!Lesya Ukrainka Volyn National University, Lutsk, Ukraine
2 Lviv Polytechnic National University, Lviv, Ukraine
Oksana.yurchenko@vnu.edu.ua

Food additive E250 (Sodium Nitrite NaNO>), used in the production of meat products as an
antioxidant, it gives products a "natural color”, and is an antibacterial agent that inhibits the growth
of botulism pathogen Clostridium botulinum - severe food poisoning.

When food is heated, sodium nitrite reacts with amino acids to form the carcinogen N-
nitrosamines, which can cause bowel cancer. Consumption of meat products with nitrites can cause
chronic obstructive pulmonary disease. Sodium nitrite is a toxic toxin, including in mammals (50
percent of rats die at a dose of 180 milligrams per kilogram of body weight). Potassium nitrite, a
food additive E249, has similar properties. The content of nitrites in meat products is strictly
regulated (in Ukraine not more than 0.005%)

It should be noted that in recent years the use of nitrites in meat products has significantly
decreased due to the use of other antioxidants that are not so toxic (in particular E316, E330, E331).
Moreover, a common method of adding bacterial preparations that reduce the weight of added
nitrite (up to 5 g per 100 kg of minced meat), have a positive effect on the formation of the complex
color characteristics of the finished product, intensify the decomposition of sodium nitrite and
nitrosopigmentation, increase color stability product storage. Ascorbic acid, which inhibits the
formation of nitrosamines, is also often added to meat products.

However, there are currently no accurate, highly sensitive and rapid instrumental methods
for controlling food additives E249 and E250. Known indicator, photocolorimetric,
chromatographic, spectrophotometric methods for the determination of nitrates and nitrites do not
fully meet these requirements.

To determine the content of food additives E249 and E250 in sausages, it is proposed to use
ionometry, which is characterized by simplicity, accuracy, and requires much cheaper equipment
compared to chromatographic and photocolorimetric methods.

The method involves the use of an ion-selective (nitrate) electrode by indicating and
measuring ways the EMF of the electrode on the ionometer 1-130 (silver chloride was used as the
reference electrode). Measurement of EMF and determination of nitrate concentration is carried out
in an aqueous extract obtained from a sample of the product after pre-extraction with vigorous
stirring of the mixture, followed by filtration. To determine the content of nitrites, they are oxidized
with ammonium persulfate to nitrates. The difference between the found total content of nitrate ions
and the initial concentration of nitrate ions is equal to the concentration of nitrite ions. For the study
of solutions with low concentrations of nitrate and nitrite ions, it is proposed to use the method of
additives (enter potassium nitrate). It was found that the accuracy of measurement is not affected by
the presence of proteins, fats, phosphorus, but may be affected by a significant content of chloride
ions.

This technique was tested in the determination of nitrites in meat products TM "Zabiyaka".
It was found that the content of nitrite ions is much lower than the allowable content (not exceeding
0.003%).
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