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JOCILIKEHHS MPOHUKHOCTI KPEMHIMOPI AHIYHUX
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HaBeneno pe3yabTaT [J0CTiKeHHSI NPOHUKHOCTI pinudH  BupooHunrTBa 3II
“Kpemniiinoaivep” Ta po3po0JieHnX cyminueii i3 BOZOpPO3YMHHMX PiAMH /I8 IX 32CTOCYBaHHS y
BilHOBJIEHHI BePTHKAJIBLHOI Ta TOPH3OHTAJIBHOI TiAPOI30JALii CTIH MeTOJIOM NOBEpPXHEBOI
iMnpernanii, 3aJuMBaHHAM B MoONepeJHbLO BHCBepPAJIeHi OTBOpPM Ta MpM TMPOBeleHHI
rizpoizonsuiiiHMX peMOHTHHX poOIT 4Yepe3 NMpoMoKaHHA cTiH. QOCHOBHMMH TiTpo¢dodHUMM
MaTepiaiamMu AJI OTPMMAHHSA €KCHEePUMEHTAIbHHMX Tipoi30/I0BATbHUX PiIMH € PO3YUHU
I'KXK-11H i T'KiK-11K 136-157 M; ETC-32; AKOP-B100. Kpewmniiiopraniuni pinunu
I'KIK-11H ta I'KiK-11K sik ocHOBHI iMmnpernyBaibHi Mmatepiam Bupoonuursa 3111 “ Kpemmniii-
nojivep” He BUTPUMYIOTh HAUNIMIIKOBOT0 THcKY Boau mounan 0,02 MIla npu BunpoGyBaHHi
3a METOAUKOI0, PO3P00JIEeHOI0 HA OCHOBi BU3HAYEHHS BOJOHeNPOHUKHOCTI OeToHiB. Ha ocHoOBI
I'KK-11H i 'K/K-11K po3po0ieHo ekciepuMeHTalbHI rigpoizomntorui pizunu Ne 1 K, Ne 2 K,
Ne 1l H taNe 2H.

Bci po3po6aeni gocaigni cymimi (Ne 1 K, Ne 2 K, Ne 1 H, Ne 2 H), tak sk i AQUAFIN-F,
BOJIOJIIOTH I0CTATHHOIO IPOHUKHICTIO B KepaMiuHi cTiHOBI MaTepianu Ta B leMeHTHO-MilaHi
3pa3KH, 0 MOAEJIOITh MyPYBaJIbHUH po34uH. [IpOHUKHICTH 10 eMeHTHO-NIIAHUX 3Pa3KiB
€ HaBiTh Je110 TPOXH BHUIIOK NMOPIBHAHO i3 Kepamiunumu 3paskamu. Lle, oueBuaHO, MOXKHA
NMOSICHUTH THM, 110, MO-Neplle, eMEeHTHO-MIIAaHI 3pa3Ku MalTh OilbIl PO3BUHEHY CHCTEMY
NOp MOPIBHAHO 3 KepaMiYHUMH 3pa3KaMHu; MO-ApPYyre, HIOPCTKICTH CTIHOK MOP € TaKO0X
pi3HoOI10.

Jlelmo BHIIOK TAKOXK € MPOHHKHICTH PO3po0JeHNX BOAOpPo3uMHHUX cymimreii (Ne 1 K,
Ne2 K, Nel H, Ne2 H) nopiBHSIHO 3 eMYJbCiiHMMH YM YaCTKOBO PO3YMHHMMHU Yy BOJi
(mikpoemyabcia 136-157M (6 %), ETC-32, AKOP B-100), 110, 04eBHIHO, MOKHA MOSICHUTH
HMKYUM 3HAYEHHSIM KiHeMaTH4YHOI B I3KOCTI.

Kuo4oBi cjioBa: BepTUKAIBbHA i TOPU30HTANBHA TiAP0i30siis, KANUIAPHUIA TUCK BOAH,
KpeMHillopraniyni pigfMHM, NPOHUKHICTH, TEXHOJOTiYHA CcXeMa HaHECeHHs, IOBepXHeBa
iMmnpernanis, riapogo6Huii edekT, rigpoizoasuiiHi peMoHTHI Ppo6oTH, KiHeMaTHM4YHAa
B fI3KiCTh, KepaMiuyHi Ta B leMeHTHO-MilaHi 3pa3Ku.
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Lviv Polytechnic National University,
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INVESTIGATION OF BROADBAND OF SILICON-ORGANIC
LIQUIDSIN MATERIALSFOR RECEIPT OF VERTICAL
AND HORIZONTAL WATER ISOLATION OF WALLS
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The article presents the results of the study of the per meability of liquids produced by
ZDP “Kremniypolimer” and developed mixtures of water-soluble liquids for their use in
restoring vertical and horizontal waterproofing of walls by surface impregnation, by pouring
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into pre-drilled holes and during water proofing repair wor ks due to wetting of walls. It is also
possible to use these liquids for the surface treatment of walls to protect them at low capillary
pressures, water or protection from the effects of rain or snow because of their hydrophobic
with followed coating. The main hydrophobic materials for obtaining experimental
water proofing fluids are solutions GKZ-11N and GKZ-11K 136-157 M; ETS-32; AKOR-B100.
The silicon organic fluids GKZ-11IN and GKZ-11K, as the main impregnating materials
produced by SDP “Kremniypolimer”, do not withstand excess pressure of water more than
0,02 MPa when tested in a technique developed on the basis of determination of
waterproofness of concrete. On the basis of GKZ-1IN and GKZ-11K experimental
water proofing fluids No. 1 K, Ne 2K, No. 1 N and No. 2 N were developed.

All developed experimental mixtures No. 1 K, No.2 K, No.1 N, No. 2 N), as well as
AQUAFIN-F, have sufficient permeability in ceramic wall materials and in cement-sand
samples that simulate a mortar. The penetration of cement-sand samples is even dightly
higher compared to ceramic samples. This, obviously, can be explained by the fact that firstly,
cement-sand samples have a more developed pore system compared to ceramic samples;
secondly, the roughness of porouswallsis also differ ent.

The per meability of developed water-soluble mixtures No. 1 K, No. 2 K, No. 1 N, No. 2
N) is dightly higher as compared to emulsion or partially soluble in water (micro emulsion
136-157M (6 %), ETS-32, AKOR B -100), which, obviously, can be explained by the lower
values of kinematics viscosity.

Key words: vertical and horizontal waterproofing, capillary pressure of water, silicon
organic fluids, permeability, technological scheme of application, surface impregnation,
hydrophobic effect, water proofing repair work kinematics viscosity, ceramic and cement-sand
samples.

IMocranoBka nmpodaemu. [IpoGiiema 3axucty OyaiBeab BiJ BOJIOTH € JAYXE aKTyaJbHOIO, TOMY IO
BCi OyiBJIi 1 CIIOPYJM MOTEPNAOTh BiJ BILUIMBY BOJM 1 XIMIYHO arpeCMBHUX DPIIUH, IO IPHU3BOIUTH 0
MOCTYMOBOTO DPYHHYBaHHs KOHCTPYKIiH. ByniBenbHUI PHHOK CBHOTOIHI MPOMOHYE MIMPOKUH BHOIp
PI3HOMAHITHUX MaTepiajiB JjIs 3aXHMCTy BiJ HeraTHMBHOI il Boau. Lle riapoizosroBajibHi MOKPHUTTS, IO
YTBOPIOIOTH BOJOHENPOHUKHY IUTIBKY a00 3aXMCHUH IIap Ha MOBEpXHi OyMiBENbHUX KOHCTPYKIIH Ta
rimpodoOHi piAMHHI TPOCOYEHHS, SKi IMOBHICTIO a00 Maike TOBHICTIO BCMOKTYIOTHCS B TIOBEPXHIO,
HaJaroud il BOIOBIMIITOBXYBaNbHHUX BiacTUBOcTed. Cepell HUX PIAMHU HAa OCHOBI KpEeMHIHOpPTaHIYHUX
pPEYOBHH SIBJISIFOTH COOOIO0 CKJIagy HAa OCHOBI KpPEMHIMOpraHiYHHMX CIIONYK: CHIIIKOHATIB, CHJIAHIB,
CHJIOKCAHIB Ta CHJIIKOHOBHX cMo. KpeMmHilopraHiuHi CrONykd 00’ €IHYIOTh BIACTUBOCTI HEOpraHIYHUX
MOJIEKYJ, POAWHHUX KBapIlly, 3 BIACTUBOCTSMHU OPTaHIYHWUX MOJEKYN, TMOMIOHUX J0 mapadiny.
lapodobizyBanbHi piguHHE T IPOCOYEHHS HAa PUHOK OyIiBENbHUX MaTepialliB YKpaiHM OCTa4aroTh
Kkommanii: icmanceka Drizoro; mimerski Schomburg, Deitermann i Remmers; dpanmysski Rhodia i Alpa;
nonbehka Sip; kuiBcbka Qipma “ Anresis IuBekc” Ta iHi.

Ili maTepian¥ YCHIIIHO 3aCTOCOBYIOTH JUIS BIJIHOBJICHHS T'OPM3OHTAJIbHOI 130MI4Iii iH'€KIIE0 B
MOTEPEIHFO BHCBEP/UIEHI OTBOPH IIiJ] Yac MPOBEACHHS PEMOHTHUX Ta TiAPOI3ONALIHHUX POOIT y cTapux
OyauHKaX, OyMIBIIAX Ta CIOpyaax, 110 MiAaaaucs pyHHIBHIN i1 BOIW M XIMIUHO arpecuBHHX piauH. KpiMm
TOro, 3a iH(hOpMaIli€l0, PO3MIIIECHO B TEXHOJOIIYHHUX IHCTPYKIIISAX, JOMYCKAEThCS iX 3aCTOCYBaHHS IS
MPOBENICHHS BEPTUKAIBHOI TiIPOI30MsIii y pasi MPOMOKaHHS CTiH uYepe3 MOraHui ApeHax, Myxki Ous
(dyHIaMEHTIB TPYHTH, TOIIKOJKEHHS MiJIBAJILHOI CTiHM; 3aXHCTy CBDKOIO THHBKY a0 B3araii CBiXO-
30yIOBaHUX CTIiH; 3aXMCTY 30BHIIIHBOI IMOBEPXHI CTIH BiJ Jil BOAW YU CHITY 3aBAskH 11 rimpodoobizarii.
3aneKHO Bii METH 3aCTOCYBAHHS 1 XapaKTEPHCTHKN OCHOBU BUTPATH MaTepialliB B CEPEIHbOMY CKIIAat0Th
0,2-0,5 kr/m°. JIomycKaeThes 3aCTOCYBAHHS [HOFO MaTepiany SIK IPYHTY TpH po3baBieHHi Bogoo 1:1 3
MOJANTBIIINM HAHECCHHSIM TMOJIANTBIINX 3aXHCHUX IMIAPiB.

3acTocyBaHHS TaKHMX MaTepiajiB I BIiIHOBJICHHS TOPU30HTAIBHOI 130Nl 1H €KIli€l0 B
MOTEPEIHFO BHCBEP/UICHI OTBOPH UM JIJIsl OONAINTYBAaHHS BEPTHUKAIBHOI TiIPOi30MsIii 0OMEXYeTbes iX
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BHCOKOIO BapTiCTIO, TOMY BHKOPHCTaHHS 3HAYHO JICIICBIINX KPEMHIMOpraHiYHUX PiIUH BUPOOHHUIITBA
311 “KpewmuiiinoniMep” AacTh 3MOTy pO3IMIUPUTH BUKOPHCTAHHS IIUX PiJJMH TPH MPOBEACHHI PEMOHTHUX
T1IpOI30NSIIHHNX POOIT.

AHani3 ocTaHHIX J0cCHiTXKeHb. SIK BCTaHOBICHO pe3yJbTaTaMH JOCTI/KEHb aBTOPIB CTAaTTi,
Bonopo3unHHi kpemHiopraniyni piquan ['KXK-11H ta I'KXK-11K sik ocHOBHI iMIpernyBaibHi MaTepiain
BupobuunTea 311 “Kpemuiiinonimep” He BUTPUMYIOTh HaIUIIKOBOT'O THCKY Boau noHaxa 0,02 MIla npu
BUIPOOYBaHHI 32 METOJIUKOI, pO3pOOICHOI0 Ha OCHOBI BH3HAYEHHS BOJIOHENPOHUKHOCTI OETOHIB. Ane
JIeno Kpallli pe3ybTaTH OTPUMAHO NP BUNPOOYBaHHI KpeMHiopraniyaux pinun 136-157M, ETC-32 Ta
neskux ix anajioriB [1, 2]. ABropu cTaTTi po3poOmiIK Ha OCHOBI Bogopo3unHHuX pedoBuH ['KXK-11H Ta
'KXK-11K 6araTOKOMIIOHEHTHI CyMilll, IO 3a eKCIUIyaTalliiHUMH BJIACTUBOCTSIMH HE IIOCTYIAOThCS
BHIIIEHABEICHUM 1HO3eMHHUM aHajoram [2, 3].

Meta Ta 3aBAaHHS JAOCHiIKeHHs. [Ipy MpoJOBKEHHI JOCTIAHUIBKOI POOOTH 3 OTPHMAHUMHU
rimpoi3ontorounMu pimuHamu Ha ocHoBi mpoaykuii 3/I1 “KpemwuiiinoniMep” HeoOXiZHO BCTAHOBUTH
MOXIIUBICTh Ta yMOBHM IX 3aCTOCYBaHHS JUIS TNPOBENCHHS pOOIT 3 OTpUMaHHS TOPU3OHTAJIBHOI Ta
BEPTUKANBHOI Timpoizonsmii. s 1poro HeoOXiJHO BHKOPUCTATH 3alPOIOHOBAHY aBTOPAMH METOIHMKY
BHU3HAYEHHS MPOHUKHOCTI TiPOi30TI0I0UNX PiIUH.

Marepiaau pocaigrxkeHHsi. SIK BCTaHOBJICHO, BCi PiIMHH, IO BHKOPUCTOBYIOTHCS JUIS PEMOHTY
OyaiBenb, SKI MIAAIOThCS il IPYHTOBUX Ta CTIYHHUX BOJ, BOJIOAIIOTH IIABUIICHUMH Tiapo(OOHUMHU
BIIACTUBOCTSIMU Ta HEOOX1IHOIO MPOHHUKHICTIO B CHCTEMY TTOPHUCTHX TiJ.

OCHOBHHMH TiIpoOOHUMH MatepiaiaMu JUIsi OTPHMAaHHS EKCIIEPUMEHTAIBHUX TiIPOi30ITI0I0UnX
pimua € po3zumam ['KXK-11H 1 T'KXK-11K; 136-157 M; ETC-32; AKOP-B100. Bupoouuk 3/II1
“Kpewmuiiinonimep” nae iM Taky XapaKTepUCTHKY.

I'K)K-11H 1 I'KXX-11K — me BogHWiI 4¥ BOJHO-CIIMPTOBUN PO3YMHH METHIICHIIIKOHATY
HaTPIIO Ta KaJlilo.

PinguHu 3acTOCOBYIOTH Ul HalaHHS TiApooOHUX BIaCTUBOCTEN OyIIBEIbHUM MaTepiaiaM.
I'apodob6i3oBana moBepxHs HE BOMpae BOJIOTH Ta 30epirae ra3o- i MOBITPONPOHUKHICTH, IO
MOKpAILly€e 3aXUCHI BIACTUBOCTI OOPOOIIEHUX CIIOPYIKEHb.

Tabauys 1
®dizuko-ximiuni BaacruBocti 'KK-11H, TKXK-11K
HasBa noka3nuka Hopma autn mapox
TKXK-11H | TKXK-11K
S PiguHa Bix CBITJIO-)KOBTOTO JIO0 CBITJIO-KOPUYHEBOT'O
30BHIIIHINA BUTJISL
3a0apBIICHHS
JIyxHICTb y IEpEpPaxyHKY

Ha NaOH, % 13-17
na KOH, % 16-29
MacoBa JacTka HeJCTKUX peuoBHH, % 25-35 39-52
I'yctuna pu 20°C, lem® 1,17-1,23 1,12-1,30

Ha ocnori 'KXX-11H i 'KXK-11K po3po6ieHo ekcriepuMeHTalbHI TiAp0i30I0i04i BOJOPO3UNHHI
pimuan No. 1 K, No. 2 K, No. 1 H ta No. 2 H, o BoNOAilOTh TaAKMMH TEXHIYHUMH BJIaCTHBOCTSIMHU
(tadm. 2) [2].

Kpim Toro, BUKOPHCTOBYBAIU 3aBOJCHKI MaTepiajin 3 XapaKTepUCTUKAMH, TIOTaHUMH BUPOOHUKOM:

TCinpogo6izyroua pinmna 136-157M
XapaKkTepucTuKa:

Pimuna 136-157M maJioi B s3KocTi, 0e3KojIipHa a00 0.1i10-)KOBTOr0 3a0apBJIeHHSI 0JIMBA, IO
ABJISIE CO00I0 METHJITIAPUACHIOKCAHOBUI moJiMep. JloOpe po3YHHAETbCA B apOMATHYHHX |
XJIOPOBAHUX BYIJIEBOAAX, JErKo MepexoauTh Y :KejaenogiOHuii cran mpu aii aminiB, amiHocnmupTis,
CUJIBHMX KU CJIOT i ayriB. He po3unHsieTbCcsl B HHZKYMX CIMPTAX i y BOI.
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®Di3nK0-XiMi4H1 BJIACTUBOCTI:

Bwmict akTuBHOrO BOAHIO, %0 1,5-1,8
Kinernuna B’ si3xicts npu temmepatypi 20 °C, cCr 1080
Peaxrrist cepenoBuina (pH BOAHOI BUTSKKHN) 67
INapodoOHa 3MaTHICTD, TOM, HE MEHIIIE 3
Tabnuys 2
TexHiuHi BJJacTHBOCTI eKCIIEPUMEHTAIBHUX TAPOi3011I0109UX PiTUH
OcHoBa BonuHuii po3urH Ha OCHOBI METHJICHITIKOHATY KaJIil0 UM HATPIIO
Komip Bin npo3oporo, 0i710-MaToBOro 0 CBITJIO-KOBTOT'O UM CBITIIO-KOPHYHEBOT'O
Koncucreniis Pimuna
I'yctuna 1,15-1,25 r/em®
3nauennsa pH 11,513
Crioci6 ouHIICHHS VY CBiXKOMY CTaHi BOJOIO
OCHOBHHI METOJT . .
3asuBanHs a00 iH €KIisl i1 HU3bKUM THCKOM
BHUKOPUCTAHHSI
Butpati npH BHKopHCTaHi 3ajexaTh Bi BCMOKTyBanbﬁzo'f 3MaTHOCTI CTiHH, BCTAHOBIIOIOTH METOJIOM MPOOH,
ane He MeHIne 3a 1520 kr/M” monepeyHoro nepeTuHy

3acrocyBaHHs:
Piguna 136-157M npusnadyena ans TigpodoOizamii TKaHWH, Tarepy i MIKIpH, TOKpameHHs

BOJIOTOCTIMKOCTI a300I[eMEHTHHX 1 TICOKaPTOHHHMX IUIMT, KepaMidHUX MaTtepiaii, ¢apdopoBux i
CKISIHMX 130JIATOpiB Ta OymiBeIbHHUX MaTepiajiiB, IPUTOTYBaHHS aHTUHAArE3IMHUX MACTHK, IS
cKII0pOpPMIBHUX MOBEPXOHB. [{JIsl 3pyYHOCTI 3aCTOCYBaHHS BUTOTOBIISIOTH BOHY eMynbcito ['KE-50-94M,
npH po30aBIIeHHI SIKOT YTBOPIOIOTBCS POOOUi eMyibeil HeoOXinHoi KoHmeHTpalii. ['igpododHe moKpUTTs
pinnHo0 136-157M Ta 11 BOIHOI €MYJILCIEI0 HE MEPEIIKOHKAE HOPMAILHOMY ITOBITPOOOMIHY, HE 3MIHIOE
BUTIISIly MaTepially, CIpHs€e 3MEHIICHHIO 3a0pymHEHOCTi (akTypHOro mapy 1 30UIbIIye TepMiH Horo
ekcrutyartamii. KpiM Toro, 1e HOKPUTTS IEPEIIKOPKAE 3HIKECHHIO TEIUIOI3ONSAMIMHUX BIaCTUBOCTEH
Marepiany, BOJOJIE JOOPOIO CTIMKICTIO M0 Iii pi3HUX (hakTOpiB, 30KpeMa J0 MOYEProBOro 3aMep3aHHs i
BiZIMEp3aHHs, Ta CTilKe 10 Mii yapTpadioneToBuX Ta iHppauepBOHUX MPOMEHIB, IEPEMIHHOTO 3BOJIOKECHHS
i BucuxanHs. [liciist 00poOku OyiBeNnbHI KOHCTPYKIIIT HE MiAar0Thesl pyWHIBHIH JiT MOXIB 1 JIMIIIAHHUKIB.

Moaimepuuii Tamnona:xxuuii marepian AKOP-5100
dizuko-ximiunHi BractuBocti AKOP-5100:

I'yctuna, v/ o’ 0,98-1,10
Junamiuna B’ s3kicth, MIa ¢ 1-10
Temneparypa 3amep3anns, °C -50
Yacrka ocany y pasi po30aBlieHHs BOJOIO B criBBinHOmeHHi 1:3, % He Oinbie 6,8
Yac reneyrsopenns npu 100°C i cisBignomenni AKOP-5100: Boga = 1: 3 1,35 rox.

Buxopucranus AKOP-5100:
PeMoHTHO-1301s11iHI pOOOTH y 3HEBOAHCHUX CBEPAJIOBMHAX 3 Temmeparyporo Big 10 mo 120 °Cc
(nomyckaeThest 10 150 °C), 3axpinnenns rpyHTy i TiApoi3omsis.
Erniacunikar—32
XapakTepHUCTHKA.
[Ipo3opa, 31 cnabkum 3amaxoMm edipy piguHa, siKa sBISE COOOK CYMIII TETPACTOKCHUCHIIAHY 1
IT0JTIETOKCHCHIIOKCUIAHIB.

@Di3nKo-XiMiyHi BJACTHBOCTI:
OnTryHa TyCTHHA MTPU JOBXKUHI XBUIL:

400 uM, He OuibIIe 2,5

670 uM, He Oinbuie 0,4
MacoBa yacTka XJIOPUCTOI'O BOJIHIO He Ounbmre 0,1 %
MacoBa yacTka €THJIOBOI'O CITUPTY He Ounbire 2,0 %
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MacoBa yacTka TeTpaeTOKCHCHUIIaHy He menme 50 %

MacoBa yacTka JIBOOKCUIY BYTJICIIIO 30-31%
I'yctuna mpu 20 °C 0,955 — 0,990 r/cm®
TemmepaTypa 3aMep3aHHs amwkye -60 °C
Temneparypa cnanaxy:
—y BiIKpUTOMY THTJT He menmre 83 °C
— y 3aKPUTOMY THIJIi He menmre 38 °C
Temnepatypa camo3aiiMaHHsI 240°C
Po3unnHICTE:

JloOpe po3UuHAETHCS B TOMYOJi, OCH30JI, TTOBHICTIO 3MIIIYETHCS 3 €THJIOBUM CIMPTOM. [TOBLIBHO
TiIPOII3y€eThCS BOIOKO.
3acTocyBaHHs:
SK KOMIIOHEHT Heroprouux (ap0, sK B sDKyde AJIsi BUTOTOBJICHHS CTPMIKHIB, IO MiIJAIOTHCS il
BHUCOKHX TEMIIEpaTyp, B JIMBapHiil MPOMHCIOBOCTI 1 MeTamyprii. B TeKCTHIIBbHIN TPOMHUCIOBOCTI — JUIst

0e3ycaZkoBOi OOpOOKM BOBHSHUX TKaHWH, 3MCHIICHHsS YCaJKM KWJIMMOBHUX BHUPOOIB 1 HagaHHA iM
CTIHKOCTI 10 THHTTS i Jii mwity. B OYMIBHUITBI — JUTIsi CTBOPEHHS TipoQOoOHUX OyAiBeIbHUX MaTepialiB,
00poOKHu mohapOOBaHUX MOBEPXOHB, POCOUYBAHHS OCTOHY 3 METOH 3MEHIICHHS HOro MOPUCTOCTI, IS
oJiepKaHHS KPEMHIMCHIIIKATy 1 KHCIOTOCTIHKOro IIeMeHTY. B CKIIAHIN 1 KepaMidHii IPOMUCIOBOCTI — st

MPOCBITJIICHHSI ONTUYHOTO CKJIA, JUIS HAHECEHHS CBITIOPO3CIIOBAILHOTO IIapy Ha OajOHM eNeKTPOJaMIl.
3acTOCOBYETHCS K 3B's13Ka y BUTOTOBJICHHI KepaMidyHMX Mac, CTIMKHX JI0 arpeCMBHHUX CEPEIOBHII, IO
MaloTh BHCOKI MEXaHIUYHY CTIMKICTh, TEPMOCTIMKICTh 1 MI€JICKTPUYHI BJIACTUBOCTI; JJIsI BHUTOTOBJICHHS
BHCOKOOIIPHUX MaTepiajiB, M0 BUTPUMYIOTH Temiepatypy mo 1750 °C i HaBaHTaKEHHs TIOHA]
127 xrc/em®. Y nakobapGoBiii  MPOMHCIOBOCTI BHKOPHCTOBYIOTh K IOGABKH, IO YTBOPIOKOTH

IIBUAKOBHUCHXAIOY1, TEPMO- 1 BOJOCTIHKI IUTIBKH 31 CTIHKUM OJIHCKOM.

Y OyaiBHUITBI MIHPOKO BUKOPHUCTOBYIOTH HH3BKOMOJEKYISIPHI KpEMHIHOpPTraHIiYHI TONIMEpH Yy
BUTIISIL PIMH JUIsl HAJaHHS TiApOoPOOHUX BIACTHBOCTEH MOBEPXHSM 13 pi3HUX OyJiBETbHHX MaTepiaiB.
Li pinnHM HETOKCHUYHI 1 3py4Hi y KopucTyBaHHi. 3actocyBanHs ['KXK-94 oOMexyeThcst BUCOKOIO BapTIiCTIO
pimMHM Ta 1 HEPO3YMHHICTIO B BOAI, [0 YCKJIAJHIOE TIpOIEC OTPUMAaHHS POOOYMX PO3YMHIB, iX
TpaHCOpTyBaHHS Ta 30epiranns. Yacrime 3actocoByrots ['KXK-10 a6o 'KOK-11.

HasiBHicTh 3B'si3ky -Si-O-, SKuil € MOJSAPHUM, HAJa€ IUIBKAM 3 KPEMHIHOpraHIiYHUX MOJiMEpiB
rimpodobuocti. Llei mporec BimOyBa€eTbcsi BHACHIJIOK B3a€MOJil aKTHBHUX TPyl KpeMHIHOpraHiuHHX
MOJIIMEPIB 13 TIAPOKCHIBHMMH TPyIaMH, II0 BXOAATH 10 CKJIaay Marepialy, Ha SKHH HaHOCHTHCS
KpeMHifopraniuHuii mojiiMep, abo 3 BOAOIO, aJcOpOOBAaHOI Ha IOBEPXHI OYIIBEIBHOrO Martepiany.
BinOyBaeThcsi opieHTalliss KpEMHIHOPTaHIYHUX MOJEKYN Y TUTIBI[: OPTaHIYHUN paauKall OpiEHTOBaHWUH y
0ik HaBKOJMIIHBOTO CepemoBHINa, a 3B 30K -Si-OH — 10 moBepxHiI Martepiady, BHACIJIOK YOro
YTBOPIOETHCS 3aXKCHA TTIBKA.

Metoauka gocaimkents. OQHAM 13 BaXJIMBUX aCIEKTIB 3aCTOCYBaHHS KPEMHIMOPTaHIYHHUX PiUH
JUTS BiHOBJICHHSI TOPU3OHTAJIBHOI T1p0i30uiii OyaiBeiab METOAOM iH €KIIT B MOMEPEIHbO BUCBEPUICHI
OTBOPH YM BEPTHKAJIBHOI T'1IPOI30IIsIii HAHECEHHSIM Ha IMOBEPXHIO CTIHM € iX BUCOKA MPOHUKHA 3/IaTHICTD,
sika 00EPHEHO MPOMOPIIiHA 3HAYEHHIO 1X TeKy4OCTi 1, BIANOBIIHO, KIHEMAaTUYHOI B’ I3KOCT1 Ta KpailoBOro
KyTa 3MOYYBaHHS.

Taxi mMaTepiaiay OBUHHI IPOHUKATH B MOPH 1 IEPEKPUBATH JOCTYII JI0 HAX BOJH, TOMY PO3pOOIIeHi
Mmatepiamu paszom 13 AQUAFIN-F nocmimkyBamu Ha TpOHUKHICTE A0 OYIIBETbHHX MaTepialib.
AQUAFIN-F BuKopHCTOBYBaJIM B JOCIIPKEHHAX SIK CBOEPIIHUHN €TaJIOH JJIs TIOPIBHIHHS.

Sx nmocmipKkyBaHi 3pa3kd BUKOPHCTANM PSAJOBY KepaMidHy MOBHOTLTY IErNy Ta BimdopmoBaHi i3
IIEMEHTHO-ITIIaHOo1 cymimti 3pa3ku 3 po3mipamu 1ernn (250 x 125 x 65 mm). I{emeHTHO-MIIaHI 3pa3ku
BUTOTOBJISTM 32 TEXHOJIOTI€I0, ONMMCaHowo padimie [2]. Pi3HMI MK BOJOMOTMIMHAHHAM KepaMidHUX
LErJMH He ImepeBuiryBaja 1 Mmac. %, IO BCTAHOBIIOBAJIOCS TONEPEAHIMM BUIIPOOYBaHHSIMH 3a
CTaHIapPTHOI MeToanKor. OOnaBa MaTepiaiu 3pa3KiB MOJACIIOIOTh KIIaIKy CTIiH.
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Jdnst  noCHiDKeHHST 3aCTOCOBAaHO TaKy MeETOAWKY. Jlo BaHHOYOK HAJNMBATU  BiINOBIAHY
KpeMHIHOpraHiuHy piIuHY, SKy MEpeBipsiId, MICJIs YOro JI0 BaHHOYKM Ha TOPEb BCTAHOBIIIOBAJH
LnernuHy. PimuHy HanmuBanu Tak, mo0 IerinHa 3aHyproBajacs Ha 58 cM. [IpocodyeHHsS KepaMidyHHX i
IIEMCHTHO-ITIIIAHUX 3pa3KiB BimOyBasocs MmpoTsaroM aoOu. Ilicias 3aBepiieHHsS HACHYCHHS Ha 3pa3Ky
MO3HaYalll piBEHb 3aHypeHHsS B JOCHIPKyBaHy PEUOBMHY, 1 3pa3oK BUIManu i3 BaHHOYKH. [licis
BHCUXaHHS 3pa3KiB MOBEPXHIO IXHIX OOKOBHX TIpaHel JOCHIIKYBall Ha TiIpoQOOHICTh KparuisiMHd BOJH,
HAHOCSIYM iX MineTkor. KOHTpoNbHUM pe3ynbTaToM Oyio 3HAa4YeHHS BiJJadi BiJ PiBHS 3aMOYyBaHHS JI0
Kparo, Ha SIKOMY CriocTepiraiu rigpopoduuii epekr [2].

Pe3yabTaTtu JociaimzkeHHHs. 32 TEXHOJIOTIEI0 TPOBEICHHS PEMOHTHHX pOOIT 3 BiJHOBIICHHS
TOPU30HTAIBHOI TIAPOI30JIALIl MOIIKOHKEHUX (YHIAMEHTIB Ta CTIiH OyIiBelnb METOAOM IH' €Kil y
MOTIEpEIHBO BUCBEPUIEHI OTBOPH BiJIalb MK OTBOPaMH IIPU CBEP/JTIHHI TOBUHHA CTAHOBUTH OPIEHTOBHO
14-15 cm, a 30HU IPOCOYCHHS JIBOX CYCIJIHIX OTBOPIB MalOTh MEPEKPUBATH OJHA OTHY. 3 BUKOPUCTAHHIM
KpEMHIHOpraHiYHUX piAMH JUIS OONAINTYBAaHHS BEPTHUKAIBHOI TifpOi30slii TMHOMHA TPOHWKHEHHS
MOBHHHA OYTH SKHaHOLIBIIOKO.

Pesynbrati BUNpoOyBaHb KepaMiuHUX 3pa3KiB Ha HASBHICTh 03HAK Tiipo()OOHOCTI micist HACHYCHHS
KpEeMHIHOpraHiYHUMH PiTMHAMU MTOJIaHO B Ta0I. 3.

Tabauys 3
PesynbraTtn BUnpoOyBaHb KepaMidyHMX 3pa3KiB Ha rigpogo0HicTh
Ne . Bingnmane Mixk MeXero 3aHypeHHsI Ta MEXKeI0 TipohOoOHOCTI B CM Micis
Marepian

3/m 2rox 3rox 5rox 12 ron 24 ron
1 Cymim Ne 1K 14,5 15,0 16,0 16,0 16,0
2 Cymim Ne 2 K 14,0 14,0 14,5 15,0 15,0
3 Cymimr Ne 1H 14,0 14,5 14,5 15,5 15,5
4 Cymim Ne 2H 13,5 13,5 14,0 14,5 14,5

Mikpoemynbcist

5 136-157M (6 %) 13,7 13,9 14,5 14,8 14,9
6 ETC-32 13,1 13,4 13,7 14,0 14,1
7 AKOP B-100 13,3 13,5 14,1 14,3 14,3
5 AQUAFIN-F 14,5 15,0 15,5 16,0 16,0

Sk BHIHO i3 HaBEJEHUX pPE3yNbTaTiB, BCi po3pobieni Ha ocHoBi ['KXK-11H i 'KXK-11K mocmigni
cymimi Ne 1 K, No 2K, Noe 1 H ta Ne 2 H, six i AQUAFIN-F, xapakTepu3yroThcs I0CTAaTHBOIO MTPOHUKHICTIO
JI0 KepaMiuyHUX CTIHOBHX MaTepialliB.

JIe1o BUILOK TaKOX € MPOHUKHICTh po3podiieHux Bomopo3unHHuX cymimedn (Ne 1 K, Ne 2 K, Ne 1
H, Ne 2 H) nopiBHSIHO 3 eMyJbCIHHUMH YU YaCTKOBO PO3YMHHHUMH B BOMi: Mikpoemyibciero 136-157M
(6 %), ETC-32, AKOP B-100, 1110, 04€BHIHO, MOKHA IMOSCHUTH HIDKYMM 3HAYEHHSIM CHJIH [TOBEPXHEBOTO
HATATY Ta KIHEMaTHYHOI B’ I3KOCTi Y BOJJOPO3YMHHUX CyMilllaX.

Pesynbrat BUNpOOYBaHBb IIEMEHTHO-TIIIAHMX 3pa3KiB Ha HASBHICTH O3HAK TifipodoOHOCTI micis
HACHYCHHS KPEMHIHOPraHiYHUMH PiIMHAMH TTOJaHO B Tab. 4.

Sk BUAHO i3 HABEACHUX PE3yJIbTATiB, BCi po3pobieHi mocmimni cymimi, sk i AQUAFIN-F, Takox
XapaKTepPU3YyIOThCS JOCTATHHO BHCOKOKO IMPOHUKHICTIO B I[EMEHTHO-MIMIAHI 3pa3ku. IIpOHMKHICTH
MOPIBHSHO 13 KepaMiYHUMHU 3pa3kaMu € HaBITh JIEIIO BHUINOK. I[e, oueBHIHO, MOXKHA MOSICHUTH THM, IIIO,
Mmo-Tepie, IeMEHTHO-TIIIAHI 3pa3Kd MaroTh OUTBII PO3BHHEHY CHUCTEMY IOp IMOPIBHSHO 3 KepaMiuHHUMH
3pa3kaMu; Mo-Ipyre, MOPCTKICTh CTIHOK MOpP € TAKOX PI3HOIO.

Jlelo BHIIOK TaKOX € MPOHUKHICTh pO3po0ieHnX BoJopo3urHHUX cyMimeid (Ne 1 K, Ne 2 K, Ne 1
H, Ne 2 H) mopiBHSHO 3 eMyJdbCIHHNMH YM YaCTKOBO PO3YMHHHMHU Yy BoJi (Mikpoemyibcis 136-157M
(6 %), ETC-32, AKOP Bb-100), 110, 04€BHAHO, K i IS KEPaMiYHUX 3pa3kKiB, MOKHA MOSCHUTH HIKIMM
3HAYCHHSIM CHJIM TIOBEPXHEBOT'0 HATATY Ta KIHEMaTHYHOI B’ I3KOCTi Y BOJJOPO3YMHHUX CyMilllaX.
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Tabauys 4
Pe3ynbraTtu BUNIpoOyBaHb HeMEHTHO-MILIAHUX 3pa3KiB Ha riIpodooHicTL

o Marepian Bingnmane Mixk MeXero 3aHypeHHsI Ta MEXKeI0 TipohOoOHOCTI B CM Micis
3/m 2rox 3rox 5rox 12 ron 24 ron
1 Cymim Ne 1 K 15,5 15,5 16,5 16,5 17,0
2 Cymim Ne 2K 15,0 15,0 15,5 16,0 16,0
3 Cymim Ne 1 H 15,0 15,5 15,5 16,5 16,5
4 Cymim Ne 2 H 14,0 14,5 15,0 15,5 15,5
5 MikpoeMybcis 14,6 14,9 15,4 15,7 15,8

136-157M (6 %)
6 ETC-32 14,1 14,2 14,8 14,9 14,9
7 AKOP Bb-100 14,3 14,5 151 15,3 15,3
8 AQUAFIN-F 15,5 16,0 16,5 17,0 17,0

BucnoBku. Po3pobneni cknmaam pocmigaunx cymimeid No.1 K, No.2 K, No.1 H ta No.2 H
HaOyBarOTh HEOOXINMHUX 3Ha4YeHb MPOHWUKHOCTI B KepaMidHi 1 IeMeHTHO-mimaHi marepianu. Tomy ix
MOXHa eEeKTHBHO 3aCTOCOBYBATH SIK Tipodo0i3yroUi piluHK MpH BiIHOBICHHI FOPH30HTAIBHOT 1301111
METOJIOM iH' €KIIIT B MTONEPEAHBO BUCBEPIJICHI OTBOPH YM I 00JaIlTyBaHHS BEPTUKAIBHOI T1iAPOi30JIsLii
MpPH TIPOBEACHHI PEMOHTHO-TIAPOI3ONAMIMHUX POOIT y cTapux OyauHKaX, OyHiBIsSX Ta CHOpylax, IO
MiJIaducs PyWHIBHIA Jii BOAM 4YM XIMIYHO arpeCMBHHMX PiguH. A TaKoK 1 U1 HAJaHHS CTIHKHUX
BOJIOBIIIITOBXYIOYMX BIIACTHBOCTEH CTIHOBUM KOHCTPYKIIISIM JUIs iX JOBTOTPHBAJIOL EKCILTyaTalii B
yMOBaxX IMOCTIHHOTO HAJJIMIIKOBOIO 3BOJIOXKEHHS ITii 4Yac OyAIBHHMIITBA 3a HAsBHOCTI KaILISIPHOrO
MiATATYBaHHS IPYHTOBHX BOJI Ta BUCOKOTO 3BOJIOKEHHSI TAJIOKO Ta JIOIIOBOIO BOJIOKO.
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