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Abstract; Volumetric errors that occurred in the isothermal sorption experiment were quantitatively modified in
both Langmuir model and Dubinin — Astakhov model with a volumetric deviation. Furthermore, the experimental
data of CO, isothermal sorption under 25 and 40 °C conditions were refitted by the modified models. Modeling re-
sults indicate that the modified refitting results agree with experimental data much more satisfactorily than the fitting
without model modification. The correlation coefficient of modified refitting curves with experimental data of 25 and
40 °C is up to 0. 998 and 1. 000 respectively. Comparing to the tested adsorption capacity of coal with volume errors
of coal swelling, the corrected adsorption capacities of coal towards CO,, as predicted by the modified Langmuir
and Dubinin — Astakhov models, increase by 1. 8% t029.3% and 1. 1% to 8. 2% respectively. Dubinin — Astak-
hov model generally works better than Langmuir model in the modeling of CO, sorption.
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Fig. 1  Experimental setup of isothermal gas adsorption
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F1 Langmuir 1 D - A REP S ER
Table 1 Results of Langmuir and D — A models fitting

PR Langmuir #1115 244 D - A B4 S50

BE/C V./(mmol - g~ 1) pL/MPa R? E /% Vy/ (mmol - g=1) k n R? Ew/%
25 2.714 1.325 0.978 5.20 2.102 0. 402 2.286 0. 995 2.12
40 2.542 1.513 0.999 0.22 2.199 0.320 2. 140 0. 999 0.21

2.2 EERBPEER

A (5) X Langmuir 1 D - A BERIGEIHEIE, FHILA S5 L0 A LI 3 Fgk 2. MIE 3 Fisk 2
AIE N, 25 CHY, BIEkE CO, i W it LA RO 1S 2000 S k3, LA 4R 53l th &R AW 4. 25
CHMT CO, WY Langmuir F1 D — A BIARULA 4k 9 AHOC R 503 5 B IEFT Y 0. 978, 0. 995 £ 5 2%
EJE190.998, 0.998, X2 I FSERY 5. 20% , 2. 12% (&%) TS IE G 2. 16% , 1.32%. 40 °C %&{F
T Langmuir 1 D — A ARG (A OC R E B IERTAY 0. 999, 0.999 #& 5 #If& 1E 511 1. 000, 1.000, #H
X 2E G 0. 22% , 0.21% [%3] TIEIESG 1 0.21% , 0.11%. W&l 4 "], 7E 25 F140 CF W HE
IEBIRIAA A CO, A A T W2 B A B2 SR A K T 1. 8% ~29.3% Fl 1. 1% ~8.2% , i — ik
B, R CO, 5| i (AR B R0z ok 45 S50 45 SR AH EL ELSCAE AR, $UA CO, R AR rb SR i i i Fisf
T BN B IER A TH G, ARTS R 1 W A 2
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Fig. 3 Langmuir and D — A models fitting results before and after modified for the experimental excess adsorption of CO,

x2 fEIER Langmuir BRI D - A BB EER
Table 2 The fitting results of modified Langmuir and modified D - A models

& 1E Langmuir B4 251 EIE D - A BTG S8
s V,/ / E.x/ Vo/ E ./
g g n v/ . i A \ ) v/ R
(mmol - g7") MPa (em® + g71) % (mmol - g7") (em® - g71) %
25 6. 798 3.968 0. 565 0. 998 2.16 2.945 0.338 2.378 0. 191 0. 998 1.32
40 2.634 1.587 0. 020 1. 000 0.21 2. 468 0.336 1.968 0. 062 1.000  0.11

PO 2 P B TRV IE & dV R BE (3R2), 2 RMBIERAI 25 C Ry dV {EE 3 LL 40 CRrlwg, B8]
25 CHMEH TR CO, IR MEBIZIK R H 40 CHFIK. Day % fERF I BRI BHEIG 5 CO, 515k
AR AT RN A B, BB CO, SRR IZIK LI 15 CO, By B R IEMSC R R, FEAR R IR /Y K
JIEREIN, CO, 125 CRHE IR T 40 CRHEEE, JFH 25 CRw RS [0 L8 23 KB,
Wik, AXMERfE 25 CHl CO, BIEMZ g dV AL 40 Cf R, JFH 25 CH 485 il 26 00 0 Fff 12 1
(pdV) BEEIIHIINIH IR T
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E Lo 70°C S T (1) fERIFAZ LA T CO, SCaams, B
i 2o 25 CIETR R TR B £ W AR 3 P 1 b 2 B PR, 51 ke
=08 J i C B 5 O R .
= (2) AHEL Langmuir 81, & TRl 78IS
0 2 4 6 f) Dubinin — Astakhov 5 % 5 3 & #8014 CO, 1) W [
J&71 / MPa s
14 B IEBIR T CO, Yot TR B RV 1 Gt (3) BIERREL LG 25 R 5 S5 25 R AR H W)
Fig. 4 Corrected excess volume and CO, adsorption 4, 25 CE&M4F CO, Wt Langmuir #1 D — A 5
correction in the modified modeling T2 28 1 HH 26 2 8043 B M B TE BT 69 0. 978,

0.995 FEEFEMEIE S5 1 0.998, 0.998, AHXJ i 2= W L4511 5. 20% , 2. 12% [% %) T IE)S 1 2. 16%
1.32% ; 40 C 44 T Langmuir 1 D — A BERHLG A0 A ¢ RECE MABIERTAY 0. 999, 0.999 2= EME LS5 1Y
1.000, 1.000, FAXH2E MJESEHT 0.22% , 0.21% BEMEIEERY0.21% , 0.11%.
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