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Study on the factors affecting the adsorption of CO, from power plant

flus gas in coal left in goaf area

GAO Fei'?, WANG Peng', SHAN Yafei'
(1.8chool of Safety Science and Engineering, Liaoning Technical University, Huludao 125100, China; 2. Key Laboratory of Mine Thermodynamic Disasters
and Control of Ministry of Education, Liaoning Technical University, Huludao 125100, China)

Abstract: Utilizing the adsorption characteristics of coal rock in the goaf to storage CO, not only reduces the cost of carbon capture and
separation, but also prevents spontaneous combustion of coal left in goaf area. The effects of pore structure, mineral content and moisture
content on the CO, adsorption characteristics of coal were investigated using adsorption experiments at ambient temperature and pressure,
ASARP specific surface area and pore size analysis experiments. Then the quantitative relationship equations of factors affecting CO, ad-
sorption in coal were fitted, and the importance weights of each influence was calculated by Random Forest algorithm. The results shown
that, the pore size distribution of three coals from the mining area of Dananhu (DNH), Hegang (HG) and Tongxin (TX) were basically the
same. The number of pores in the range of 0.5-0.7 nm and 0.8-0.9 nm was more, and that in the range of 0.7-0.8 nm was less. The number
of micropores was the fundamental reason for the difference in CO, adsorption capacity of three coals. At ambient temperature and pres-
sure, the saturated adsorption amount of CO, in coal increased with the increasing specific surface area, and decreased with the increasing
mineral content and moisture content. The more the number of micropores of coal, the more significant the influence of mineral content
and moisture content on the adsorption amount. After the coal reached the critical moisture content, the saturated CO, adsorption amount
gradually tended to be stable because the water molecules hindered the flow channels of CO, molecules, resulting in the CO, molecules not

being able to enter into the pores inside the coal. The specific surface area had the greatest influence on the adsorption amount, followed by
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the moisture content and pore volume, and the mineral content was the weakest. Specific surface area and moisture content had a com-

bined importance weight of 75.1%, which was much higher than the other two factors. According to the fitting equation, the saturated ad-

sorption amount of CO, in coal can be inferred by determining the specific surface area, mineral content and moisture content of coal,

which provide a theoretical basis for CO, adsorption and storage by coal left in goaf area.

Key words: goaf; remaining coal; carbon sequestration; carbon dioxide storage, CCUS; pore structure
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and moisture content
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Table 4 Fitting parameters of CO, saturated adsorption ca-

pacity of demineralized coal with different water content

R a, b, o

DNH 1.5880 0.756 4 1/2.098 8
HG 1.3710 0.5870 1/2.7807
TX 1.1498 0.4064 1/2.536 1

3 EEXRAR

FHFLBRGSH) . 4) JoT K e I B CO, Y
HOCHR R AAL, 0 Y BT i 408 M=0., 5K
W=0 I, ARG & i TR R I R i Oy SN
IR SRR R i O, AHSE, IF HLARSE T T e
IR B o e Ouats £l 07 0.7 Ouuts AL IR 4 o o o
I M=0., FKkE =0 fRAZ(4) ., K (5), AT

ay=ay+by = Quy (6)

e, K(4), G ENT
Q4 = Qat +O'M (7)
Qur = Quas + o™ — b, (8)

i = (7) F=(8) mT 40 , glﬁﬁblﬁ/[ﬂlbze_wcz—
bSPTIR R AT, J3 QR 1 4 W) o o iy
B E KFXS TR TCH AR B B Qe AOREN o
I, AR SRR AR5 JRER CO, A
MR O fE i OC R DT, HU(3), (7), (8) Kk
ALK

Q = —8.477 47353498 L b M + bye™" e+ (9)
2.552 69 —-b,

K. Q HFIK, EHHHER CO, A I, cm’/g.
2 (9), ] Ak 0 s O A L R T AR A I
AT BRI K RS HEDIEXT CO, 17 Frm ff
o MIRIEZ O R R HERR M, R T 3 AR
—SEW W TR BRI S KR T 1Y CO, M R i
55RO R EAS B A W R A 5 L L2 S
¢ 5 Al A () Y 3 R REEERY Co,
T R o i 5 S B 22 RN K, AR E 3745 %
PRI PN o 3 e 000 S AR L R T R L B R R e A A
K FESEL, ol DL —E B 0T COo, 1
W BB, Ry SR s DX B ARE B 7 CO, SR ALK

x5 3 MEE CO, MEMRMERLMESHE

Table 5 Actual and predicted values of CO, saturated adsorption capacity of three coal samples

COMHIT I /(cm®-g ")

HAh R TEAY (m*g ") YR RS EU % FIKFE % - R92/%
SEBR{ S ML ED
DNH 108.14 8 6 1.2347 1.2058 —2.34
HG 75.36 12 2 1.1912 1.1691 -1.85
TX 68.5 5 9 0.8675 0.908 8 4.76
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