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Abstract. An experimental statistic model of power-
generating coal oxidative desulphurization has been
developed and its adequacy has been proved. On the basis
of the proposed model the desulphurization optimal
conditions for three samples of power-generating coal
were determined. The low-sulphur solid fuel with the
content of general sulphur of 1.0-1.5 mas % was obtained
under established optimal conditions.
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1. Introduction

It is well-known that coal is one of the main energy
sources among hydrocarbon raw materials. Its deposits (to
calculate for equivalent fuel) were 67 % in 2008 as
compared to oil deposits of 18 % and gas— of 15 % [1].

An average content of sulphur in coal iswithin 1.0—
1.5 mas% [2]. However there are a lot of deposits which
may be referred to sulphuric or high-sulphuric ones [2-4].
Burning of such coals at heat power plants (HPP) leads to
pollution of environment by sulphur dioxide and to
corrosion of equipment.

We are working out a technological basis of coal
desulphurization using oxidation method. Its application
in the power engineering, for example, at HPP, would
allow using high-sulphuric coal and reducing the pollution
of environment by SO,. The essence of the process is the
treatment of the raw material by steam-air mix. Pyrite
sulphur, which is the main part of total sulphur in coal,
converts sufficiently selectively. During the process the
following products are obtained: solid low-sulphuric fuel;
resin formed during thermal decomposition of the organic
part; desulphurization gases with high (compared to HPP
gases) content of sulphur-containing components, which
may be converted or utilized using the known methods [5]

with the production of liquefied sulphur dioxide, sulphuric
acid, etc.

In our previous works[3, 4] we used high- and low-
metamorphized coal, because it is the main raw material
for HPP. Optimal conditions suggested for various types
of coal were different. Therefore the aim of thiswork isto
develop a universa experimental-statistic model which
would adequatdy describe the desul phurization process of
all investigated types of black coal.

2. Experimental

Desulphurization was carried out in a perfect-
mixing reactor under the conditions close to the
isothermal ones. The detailed procedure is described in
[6]. The oxidant flow rate and sizes of coal grains under
investigated temperatures ensure proceeding of sulphur
conversionin akinetic area.

The coal was analyzed using the standard methods
[7-11]. The content of sulphur dioxide in the desul-
phurization gases was determined using chromatography
[12].

Conversion of total or pyritic sulphur was calcu-
lated without taking into consideration its loss with the
resin by the following formula (%):

psy = 20700° S % )
S

where S, — content of total or pyritic sulphur in theinitial

coal to calculate for analytical sample, mas%; S —
content of total or pyritic sulphur in desulphurized coal to
calculate for analytical sample, mas%; x.— desulphu-
rizated coal yield, mas %.

The black coal, whose characteristics are given in
Table 1, was taken form the mines and concentrating mills
of Donetsk and Lviv-Volyn coal basins, as well as from
Dobrotvir HPP (Lviv region).
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Table 1

Characteristics of the initial samples of coal

Moigure | Adh . Sul phur content for dry mass, Relative content of sulphur different

Cod type | content, | A° ' \(olan\ﬁ:f mass % types, %
(symbol) W, mass y'nil :ss % '| total, | pyritic, | organic, | sulphate, o

mass% | % g | s 5 S, 2/s | s/s Sy
%‘)”d'e 485 |1136 | 3767 |398| 234 | 054 | 11 58.79 1357 27.64
Gas(Gl) | 121 |1680 | 4091 | 7.95| 7.20 | 052 | 023 90,57 6.54 2.89
Gas(G2) | 117 |2082 | 4111 | 7.18| 605 | 060 | 054 84.23 8.31 7.46
Lean(L) | 100 4310 | 1653 |448| 381 | 054 | 013 85.04 12,05 2.90
2?/:“{)3‘“ 350 [622 | 200 |28 | 141 | 121 | 023 49.47 42.46 8.07
2?/:“233‘“ 640 [1944 | 570 |307| 194 | 092 | 020 6341 29.97 6.62
Run-of- 283 [2442 | 3580 | 192| 152 | 03 0.10 79.14 1551 5.35
e tR) . . . . . . . . . .

To describe the main characteristics of the process
the following response functions were used: Y; —
fractional conversion of pyrite sulphur (FCPS), %; Y, —
content of sulphur dioxide in the desulphurization gases
(CSD), vol %. The following process parameters were
taken into consideration during the model development:
X1 — temperature, C; X, — process time, min; Xz — content
of water steam in the oxidant, vol %; X, — repetition factor
of oxidant flow rate (RFO), m*/h/kg of coal. The andysis
of the previous results [3, 4] shows that in the range of the
investigated coals the main characteristics of the process
(response functions) are practically independent of the
quality of coal organic mass. On the other hand, sulphur
content (primarily pyrite sulphur) affects SO, amount in
the desulphurization gases and mostly the character of
parameters influencing the fractional conversion of pyrite
sulphur. Therefore, the content of pyrite sulphur in the
initial coal was chosen as another parameter of the process
that indicates the influence of the raw material quality (Xs,
S, , mas %).

To estimate the adequacy of the obtained regression
equation we substituted the given experimental
parameters (X:—Xs) and found the expected (regressive)
values of response functions. In accordance with the
obtained values we cal culated the remainders:

DY; :Yijreg - Y; ()

where Y, — values observed during the experiments;

i
Y;® — values of response functions calculated using the
regression eguations; i — number of response function

(criterion, parameter; (i =1,2)); j — number of experiment.

The estimation of model adequacy was conducted
using five parameters: bar charts and probit-diagrams built
on the basis of the remainders, mean rdative erors of
approximation (g); coefficient of determination (R.);
Fisher criterion (F;) and criterion of statistics (F).

The value of mean relative error of approximation

was calculated by the formula:
p Y - Y™
e =T8t 3
Nj=a Yij

where n —sample collection (number of experiments).

To check the adequacy of multiple-factor regressive
model Fisher criterion was used. It was calculated by the
formula:

SZ
F=g (4
Srzasiti
where Sfagi — dispersion of experimental response
functions relative to their mean values, S, — residual
dispersion of response functions.
14 S
S, =— - Y)? 5
2T 0o Y) (5)
where \_(, — average experimental value of response

function.
1 & e =
St = n a (- Yij)2 (6)
-Mm

where my —number of coefficients in the regression
equation.
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In accordance with the mentioned calculations
Fisher criterion should be greater than the table value at
significance level a and freeness (n-1) and (n-my). In this
case it shows the number of times the results scattering
relative to the line of obtained regression equation
changes as compared to the scattering relative to a mean
value[13].

Coefficient of determination characterizing the
significance of response functions dependence on process
parameters has values from 0 to 1. It was determined
using the standard procedures[14].

It is proved that F,; may be expressed by means of
coefficient of determination [15]. The criterion of
statistics, which is a measure of regressve mode
adequacy, is also a measure of statistic significance R
Therefore, to check the significance of the coefficient of
determination F; was used. For this purpose zero ( R? = 0)

and alternative (R*# 0) hypotheses were stated. To check

the zero hypothesis the criterion of dtatistics was
calculated. It is connected with the coefficient of
determination by the following ratio:

_n-k-1 R
Fri _T 1- RZ (n

and has Fisher digtribution with freenesses k; and (n-ki-1),
where ki — number of regression equation coefficients
without a freeterm.

The calculated value F;; was compared with the
critical value Fo; determined by means of tables at the
level of significance a and numbers of freeness k; and
(n-ki-1). If Fyi £ Freri, then the zero hypothesisis accepted,

Y, = — 1126.46 — 0.003406-X;> — 0.004479-X,> — 0.003291-X5> — 0.771913-X,> + 0.551132-X:>
—~0.005835.X1-X, — 0.688584-Xz-X, — 0.177708:XzXs — 0.011040-X;-X3
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i.e. regresson equation is statigticaly inggnificant. If
Fri>Frqi, the zero hypothesis isrgjected, i.e. the alternative
hypothesis about datistical significance of regression
equation is accepted.

On the basis of regression eguations optimal
conditions were determined using the method of uniform
search (minimum or maximum) of response functions
[16] for three types of coal: low-metamorphized (type D)
high-metamorphized (type P) and ordinary (type R).

Agreement between the results obtained under
optimal conditions and predicted results based on the
experimental-statistic model was checked using value of
mean relative error of approximation. It is calculated by
the following formula:

1g

el=—
nt;

Y¢_ Y_predict
1) ]

predict
Y

(8)

where Yt — observed values of response functions
obtained during the experiments under optimal conditions;
Y, — predicted values of response functions under
optimal conditions determined by regression equations;
nd¢— numbers of experiments under optimal conditions.

3. Results and Discussion

The initial results of the experiments, which were
basis for the development of the experimental-statistic
model, are represented in Table 2. For both response
functions (Y; and Y,) the non-linear multiple regression
Egs. (9) and (10) were formed using STATISTICA
software.

+ 0.017956-X1-Xs —

—0.059971-X1- X5 — 0.005145 X7 X3 + 0.079830-X> X4 — 0.002756-X> X5 —0.188538 X4 X5 + 4.080821-X7 + ©)

+ 3.103388-X; + 7.188298-X3 + 20.00892-X, + 25.94932-X5

Y, = — 159544 — 0.000019-X;*> + 0.002910-X,* + 0.000600-X5* + 0.223833-X,> — 0.000631-X7-X>
— 0.054981-X3X, + 0.000763XzXs — 0.0000299-X;-X; — 0.000514-X1-X; + 0.001466-X;-Xs —
— 0.000941-X,-X3 + 0.019109-X»-X; — 0.019989-X,-Xs — 0.292095 X, X5 + 0.029878-X; + 0.043360-X, +
+0.278156-X; + 0.367353 -X; + 1408508 X5

The calculated values of response functions (Y1'® i Y,'*) and relative errors (e; i ¢2) arealso givenin Table 2.

(10)

Table 2
Experimental data, calculated values of response functionsand relativeerrors

X X X X, X Y, Yy Y, Y, Cod Relative errors
type & &2
1 2 3 4 5 6 7 8 9 10 11 12
400 60 30 2.400 2.34 69.60 78.23 0.57 1.35 C 0.1240 | 1.3737
425 60 30 2.400 2.34 99.25 90.53 0.97 1.38 C 0.0879 | 0.4239
450 60 30 2.400 2.34 99.34 98.57 116 143 C 0.0078 | 0.2357
400 15 30 2.400 2.34 58.90 57.35 2.06 2.25 C 0.0264 | 0.0939
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Continuation of Table 2

1 2 3 4 5 6 7 8 9 10 11 12
400 30 30 2.400 234 67.44 66.32 112 0.64 C 0.0165 | 0.4250
425 15 30 2.400 234 91.51 76.21 3.25 2.99 C 0.1672 | 0.0795
425 30 30 2.400 234 91.73 83.00 1.62 115 C 0.0952 | 0.2929
450 10 30 2.400 234 84.32 88.83 454 4.74 C 0.0535 | 0.0439
450 15 30 2.400 234 96.65 90.82 3.70 3.75 C 0.0604 | 0.0146
450 30 30 2.400 234 98.42 95.42 1.99 1.67 C 0.0305 | 0.1602
450 45 30 2.400 234 99.20 98.00 134 0.90 C 0.0121 | 0.3302
450 30 30 1575 2.34 83.59 90.20 2.46 2.28 C 0.0791 | 0.0745
450 30 30 1.950 234 95.96 92.70 2.09 1.96 C 0.0339 | 0.0605
450 30 30 2.775 2.34 99.00 97.44 1.66 1.50 C 0.0158 | 0.0984
425 20 4 2.400 2.34 9541 73.15 2.04 1.65 C 0.2333 | 0.1907
425 20 15 2.400 234 95.80 76.04 2.27 1.80 C 0.2062 | 0.2083
425 20 30 2.400 234 93.99 78.70 274 2.23 C 0.1627 | 0.1858
425 20 50 2.400 234 87.47 79.93 3.59 3.23 C 0.0862 | 0.1006
425 20 70 2.400 234 72.37 7854 5.72 471 C 0.0852 | 0.1770
450 30 4.5 2.400 234 99.09 98.37 144 153 C 0.0073 | 0.05%4
450 30 50 2.400 234 96.13 90.10 257 2.33 C 0.0627 | 0.0928
450 30 70 2.400 234 85.06 82.16 3.68 3.47 C 0.0341 | 0.0566
450 30 30 2.400 2.08 99.32 96.58 1.93 147 C 0.0276 | 0.2406
400 10 4.5 1.600 7.20 52.92 52.67 9.72 8.29 Gl 0.0047 | 0.1471
400 15 4.5 1.600 7.20 62.91 56.38 6.62 7.02 Gl 0.1038 | 0.0605
400 30 4.5 1.600 7.20 69.77 66.17 3.83 4.08 Gl 0.0517 | 0.0664
400 60 4.5 1.600 7.20 76.43 79.69 211 214 Gl 0.0427 | 0.0142
400 15 30 2.400 7.20 56.28 64.12 6.32 7.20 Gl 0.1393 | 0.1387
400 30 30 2.400 7.20 66.88 72.90 3.71 4.13 Gl 0.0900 | 0.1132
425 15 30 2.400 7.20 76.80 75.70 8.60 8.11 Gl 0.0144 | 0.0566
425 30 30 2.400 7.20 85.62 82.29 4.69 4.81 Gl 0.0389 | 0.0255
450 15 30 2.400 7.20 81.88 83.02 9.17 9.05 Gl 0.0139 | 0.0127
450 30 30 2.400 7.20 93.13 87.42 517 551 Gl 0.0614 | 0.0664
400 30 4.5 2.000 7.20 75.40 7511 341 3.76 Gl 0.0039 | 0.1027
400 30 4.5 2.800 7.20 79.42 92.25 257 3.33 Gl 0.1615 | 0.2947
425 15 4 2.400 7.20 92.25 91.94 7.60 7.31 Gl 0.0034 | 0.0376
425 15 15 2.400 7.20 94.02 85.61 8.92 7.55 Gl 0.0894 | 0.1532
425 15 50 2.400 7.20 65.35 60.17 10.74 9.28 Gl 0.0792 | 0.1360
425 15 70 2.400 7.20 4741 42.02 12.49 10.93 Gl 0.1137 | 0.1252
400 60 4.5 2.400 7.20 96.18 99.24 1.88 2.02 Gl 0.0318 | 0.0757
400 60 15 2.400 7.20 99.07 93.65 2.25 1.89 Gl 0.0547 | 0.1611
400 60 30 2.400 7.20 94.67 84.40 2.67 1.92 Gl 0.1085 | 0.2793
400 60 40 2.400 7.20 83.07 7741 2.60 2.10 Gl 0.0681 | 0.1927
400 60 50 2.400 7.20 73.71 69.77 254 2.39 Gl 0.0535 | 0.0576
400 60 70 2.400 7.20 42.32 52.50 2.35 3.34 Gl 0.2406 | 0.4226
400 60 30 2.400 6.23 93.94 81.09 2.35 1.81 Gl 0.1368 | 0.229%6
430 30 50 1.600 7.20 73.82 7248 8.10 8.39 Gl 0.0181 | 0.0361
400 30 20 2.400 7.20 83.93 77.68 4.01 3.79 Gl 0.0744 | 0.0541
430 60 20 1.600 7.20 87.70 88.10 3.06 3.02 Gl 0.0046 | 0.0125
400 60 30 2.400 6.05 76.42 80.59 1.83 1.79 G2 0.0546 | 0.0223
425 60 30 2.400 6.05 90.23 87.33 211 1.95 G2 0.0322 | 0.0742
450 60 30 2.400 6.05 95.20 89.80 2.29 214 G2 0.0567 | 0.0648
425 15 30 2.400 6.05 54.53 73.47 5.02 6.90 G2 0.3473 | 0.3747
425 30 30 2.400 6.05 58.90 80.10 277 3.94 G2 0.3600 | 0.4233
425 45 30 2.400 6.05 82.36 84.72 2.55 2.29 G2 0.0287 | 0.1007
425 60 30 2.000 6.05 64.84 84.43 187 241 G2 0.3022 | 0.2876
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Continuation of Table 2
1 2 3 4 5 6 7 8 9 10 11 12

425 60 30 2.800 6.05 95.98 89.97 1.97 1.57 G2 0.0626 | 0.2028
425 60 30 3.200 6.05 93.89 92.37 1.71 1.26 G2 0.0162 | 0.2637
425 60 30 2.400 4,84 76.94 86.70 1.25 1.77 G2 0.1269 | 0.4134
425 15 30 2.400 3.81 78.05 73.31 4.81 454 L 0.0607 | 0.0560
425 15 30 2.400 3.81 79.33 73.31 4.82 454 L 0.0759 | 0.0579
425 15 30 2.400 3.81 80.01 73.31 4.49 454 L 0.0838 | 0.0113
400 15 30 2.400 3.81 4452 56.65 2.90 3.75 L 0.2724 | 0.2926
450 15 30 2.400 3.81 80.66 85.71 4,78 5.36 L 0.0626 | 0.1207
425 15 30 1.800 3.81 54.13 70.78 4.23 5.37 L 0.3075 | 0.2702
425 15 30 2.057 3.81 66.41 71.93 4.44 5.00 L 0.0831 | 0.1254
425 15 30 2.880 3.81 78.86 74.93 4,16 3.99 L 0.0498 | 0.0406
425 15 30 3.600 3.81 82.16 76.71 3.82 3.36 L 0.0664 | 0.1204
425 15 30 4.800 3.81 83.10 77.88 272 2.82 L 0.0628 | 0.0382
425 15 4 2.400 3.81 74.18 73.89 3.19 3.81 L 0.0039 | 0.1941
425 15 15 2.400 3.81 74.65 74.19 3.92 4,02 L 0.0062 | 0.0254
425 15 50 2.400 3.81 69.45 69.83 5.01 5.66 L 0.0055 | 0.1288
425 15 70 2.400 3.81 68.29 63.73 459 7.25 L 0.0668 | 0.5796
400 10 30 3.600 3.81 53.42 55.61 3.24 3.44 L 0.0410 | 0.0627
400 20 30 3.600 3.81 63.14 63.18 1.88 1.87 L 0.0007 | 0.0058
400 30 30 3.600 3.81 69.50 69.86 1.39 0.88 L 0.0052 | 0.3690
425 10 30 3.600 3.81 78.50 73.54 4,77 4.30 L 0.0632 | 0.0988
425 20 30 3.600 3.81 84.26 79.65 2.80 2.57 L 0.0547 | 0.0833
425 25 30 3.600 3.81 84.91 82.37 1.15 1.92 L 0.0299 | 0.6689
425 30 30 3.600 3.81 86.23 84.87 0.86 1.42 L 0.0158 | 0.6477
425 40 30 3.600 3.81 86.64 89.19 0.80 0.85 L 0.0295 | 0.0614
425 50 30 3.600 3.81 86.12 92.62 0.61 0.86 L 0.0755 | 0.4150
450 10 30 3.600 3.81 81.29 87.21 5.15 5.18 L 0.0728 | 0.0055
450 20 30 3.600 3.81 85.05 91.86 2.65 3.29 L 0.0801 | 0.2410
450 30 30 3.600 3.81 86.42 95.62 1.80 1.98 L 0.1065 | 0.1006
425 15 30 3.600 2.66 74.68 79.03 3.55 2.55 L 0.0583 | 0.2813
425 20 4 2.400 141 54.02 71.94 0.72 0.78 Al 0.3317 | 0.0866
425 20 15 2.400 141 58.97 76.64 1.01 0.92 Al 0.2997 | 0.0882
425 20 30 2.400 141 65.29 81.78 1.35 1.34 Al 0.2525 | 0.0046
425 20 50 2.400 141 80.39 86.32 2.27 2.33 Al 0.0737 | 0.0255
425 20 70 2.400 141 76.71 88.22 3.42 3.79 Al 0.1501 | 0.1087
400 30 62.5 1.800 1.94 99.01 87.46 4,82 3.55 A2 0.1167 | 0.2640
400 30 62.5 1.800 1.86 89.55 88.05 3.45 347 A2 0.0167 | 0.0069

Mean relative error of approximation () 0.0859 | 0.1721

The nature of bar charts (Figs. 1 and 2) and probit-
diagrams (Figs. 3 and 4) built from of the calculated
values remainders indicates the first obligatory feature of
the obtained eguations adequacy, since the remainders
obey the law of normal distribution with the center in the
point of coordinates origin, i.e. the main part of the
remainders DY, =Y;® - Y;, isaround zero.

The mean relative errors of approximeation calculated
by (3), & = 0.0859 (8.59 %), &, = 0.1721 (17.21 %) aso
indicate the agreement between the developed model and
the experimental data because it is admitted according to
[17] that at & = 0-10 the prognosis accuracy is high, at
&=10-20 % it isgood and at ¢ = 20-50 % — satisfactory.

The calculated values of Fisher criterion (accor-
dingly to (4)) are F1 = 2.348; F,= 10.143. In accordance
with the table of critical values of Fisher criterion [18] at
the level of significance a = 0.05 the critical values are:
Fie = F(0.05; 92; 72) = 1.452 and Fy, = F(0.05; 92; 73) =
= 1.450. They are lower than the calculated values, which
also confirm the adequacy of the model.

Coefficients of determination R;?> = 0.6667 and
R.? = 0.9218 indicate that 66.67 % and 92.18 % of the
changes in response functions Y; and Y, respectively are
defined by the change of process parameters X;—Xs. The
fact that R; = 0.82 and R, = 0.96 are close to 1, indicates
the presence of “strong” bond between Y; and Y, and
process parameters X;—Xs.



110

No of obs

Expected normal value

Serhiy Pysh'yev et al.

.

SEE

Z//////

7

K

T

N

SN

7

7

=

]
30 25 -2

/

)

2
5

AYi

0 1 2

Fig. 1. Frequency distribution: residuals AY;

7
5 il 25 30

No of obs

Expected normal value

40

g3

Eill

[
o

|

—_

A

=

=

R

.

=

_

-

.

/

5 -

_

77

0 A
38 30 25 200 -1 10 05 00 05 10 1hs 20

AY,
Fig. 2. Frequency distribution: residuals AY,

-h 0
AY,
Fig. 3. Normal probability plot of residuals

-10 -08 00
AY,
Fig. 4. Normal probability plot of residuals

Optimal conditions for desulphurization and obtained results

Table3

Parameter values Vaues of response functions
X % o & | Sulphur content for analytical mass, mass % Fractipnal SO, content
v | € = | 883 conversion of 2 A
Coal type g g % %_ pyritesulphur, %| VO 7°
E | Exz | & total, ritic, | sulphate, | organic, . .
E = e é & % § pys; %4 gs: qu Ylpredlct qu Ylpredlct
Calculated values
C 691 | 195| 1.72 64.5 — — 90.00 6.08
L 719 | 15.0| 3.06 255 — — — — — 90.00 | — 4.45
R 706 | 105| 2.24 69.0 - - 90.00 6.16
Experimenta values
C 693 | 195| 1.72 65.0 1.36 0.40 0.48 0.48 84.82 6.96
L 718 | 15.0| 3.06 25.0 111 0.38 0.15 0.58 90.84 — 3.80 —
R 708 | 105| 2.24 70.0 0.59 0.26 0.12 0.21 85.42 5.60
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The calculated values of the criterion of statistics
(according to (7)) are. Frp = 7.20; F, = 45.16. In
accordance with the table of critical values of Fisher
criterion at the level of significance a = 0.05 the critical
values are: Fr1 = F(0.05; 20; 72) = 1.718 and Fy2 =
=F(0.05; 19; 73) = 1.731, which indicates the statistical
significance of the determination coefficients.

Taking into account that CSD maximum values of
3-8 val % were obtained at FCPS 80-90 % (see Table 2),
the optimization task was to find such process parameters
which ensure FCPS maximum under the following
limitations. Y1 < 90, 3 < Y, < 8. Predicted results and
results obtained under optimal conditions are represented
in Table 3.Mean relative erors of predicted data
approximation were calculated by formula (8): &1 =
=0.0413 (4.13 %), &', = 0.1324 (13.24 %). They indicate
the agreement between predicted and practical data.

After desulphurization of the three coal samples we
obtain fuel with sulphur content of 1.0-1.5 mas %. It may
be considered as the low-sulphuric one. At the same time
fractional conversion of total sulphur (FCTS) is 69.63—
77.27 %. If we assume that all sulphur dioxide contained
in the desulphurization gases is recovered or converted
using the known methods [5] then FCTS will be equal to
the degree of environmental pollution reduction. The main
pollutant is sulphuric anhydride. Hence, we may state that
the proposed method gives the possibility to burn
sulphuric and high-sulphuric coal, reduce sulphuric
emissions by 70-80 %, and utilize free sulphur.

4. Conclusions

1. The experimental-statistic model of coal oxi-
dative desulphurization was developed. It adequatdy
describes the dependence of the main response functions
on the process parameters and the quality of the raw
material.

2. On the basis of the proposed model the optimal
conditions were determined for the desul phurization of the
three samples of power-generating coal. The process pro-
ceeding under optimal conditions confirmed the agreement
between the experimental data and the predicted results.

3. Low-sulphuric coal was obtained (sulphur
content was 1.0-1.5 mas %) and fractional conversion of
total sulphur (the degree of SO, reduction) was 70-80 %.

4. The content of sulphur dioxide in the desul-
phurization gases is at the level of 3.8-7.0 vol %. Such
value alows to state that it is possible to obtain liquefied
SO, from the gases using the known methods.
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iz Gazov.

ONTHUMI3ALIS TPOLIECY OKCUJIALIIMHOTO
3HECIPYYBAHHSI KAM' STHOT'O
EHEPTETUYHOT'O BYT LIS

Anomauyia. CmsopeHo excnepumeHmanrbHO-CIMamucmuiHy
MoOenb npoyecy OKCUOAYiliHO20 3HeCIpUy8aHHs KaM'aHO20 eHepee-
TMUYHO20 8V2iLA MA 008€0EHO il a0eKk8amHicmy. 3 6UKOPUCAHHAM
3anpoOnoOH08aHOi MOOeNi 3HANIOEHO ONMUMATILHI YMOBU NPOBEOEHHS
SHeCIpUyBaHHA MPLOX 3PA3KIE KAM'AHO2O eHEPeMUYHO20 BY2INIA.
Tlposedenna npoyecy 3a yux ONMUMALLHUX VMO8 O0360IUI0
ompumamu  HU3bKoOcipuucme meepoe nanugo (emicm 3aeanbHoi
cipru ne nepesuwgyeas 1.0-1.5 % mac.).

Knwuosi cnosa. oxcuoayiiine 3HecipyysaHHs,
cipKa, nipum, MOOent08aHHsI.
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