Mine Engineering 7" 1L T#, 2025, 13(4), 659-665 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2025.134074

B CO MK MiAE 2 A Bl IR B 75 7E X EL 0 #h

WRARY, MNeRY, T &, hEXN, 7EAF

VI TR AR I BE, KR iR
PLE L R AR TR, 2 A

Woks . 20254F4 300 FHER: 202545 H31H; & A HM: 20254F7H9H

R

IE FIHSEF(CCUS)BEARY, B COTR A2 BEXT E BRI HH COMR AL ELRIIPAE B 98
BREE. AMAEEIEILT XBRY SRR, K\HXHRETRAREBRZ(36C. 42C. 48C)TH
BEESER M. RHARMEEEEMRAL S B Langmuir. BET. DARREY)FER FE kXt S2I0 B3t 1T
Kb, XA ITRE R IR IREUR COIR A BT . S5 RRHH, AR A 1 Langmuir ATD AR EY X 45
#£48°C FCOMF T M AR RIF, RIEE K LangmuirfE R IA5 3] 5 COHK A B N1.16 g/ml,
DAAI’H1.07 g/ml, BETHREIANER; #BEEEFEIFCOMKMAHE EHEEARM36CHIZ2.22 g/mI'F
F%2]48°C#1.19 g/ml. M AFEEBENSE, WIAEEIIE R TR AR, kR PEIRE
BRI E S, SERRN PN R IR AT FEONIREUE S COR & BREE T k2%, Xt
CCUSEAREREHFHBNEBABTEER L.

XK ia
COZMMTE, FRBIMKR, WHETME, BEEX

Comparative Analysis of Different Methods
for Obtaining COz Adsorption Phase Density
in Coal

Junchao Xie?*, Huihu Liu'#, Hai Ding?, Hongjie Xu?!, Huijing Fang?

1School of Earth and Environment, Anhui University of Science and Technology, Huainan Anhui
2Anhui Coal Geological Bureau Exploration and Research Institute, Hefei Anhui

Received: Apr. 30, 2025; accepted: May 31%, 2025; published: Jul. 9, 2025

T (-
FEERE

YCEF|H: WHRER, XIeg, T, BEAR, JTER B co, WA S A R SRECT B EE AT ). 5Ll LR, 2025,
13(4): 659-665. DOI: 10.12677/me.2025.134074


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2025.134074
https://doi.org/10.12677/me.2025.134074

kil &%

Abstract

In carbon capture, utilization, and storage (CCUS) technology, it is crucial to understand the density
of CO; adsorption phases in coal to grasp the mechanism of COz adsorption in coal seams and eval-
uate the potential for storage. This study selected gas-coal samples from Qidong Mine in the Huabei
mining area and conducted high-pressure isothermal adsorption experiments at different temper-
atures (36°C, 42°C, 48°C) according to relevant standards. The experimental data were processed
using the adsorption model fitting method (optimized Langmuir, BET, and DA models) and the in-
tercept method, and the COz adsorption phase densities obtained by both methods were compared.
The results showed that the Langmuir and DA models performed well in fitting the COz adsorption
process at 48°C for the coal sample. The corrected Langmuir model yielded a CO: adsorption phase
density of 1.16 g/ml, while the DA model gave 1.07 g/ml; the BET model was not applicable. The
intercept method resulted in a COz adsorption phase density that decreased from 2.22 g/ml at 36°C
to 1.19 g/ml at 48°C. Each method has its advantages and disadvantages; the adsorption model fit-
ting method facilitates in-depth research on adsorption mechanisms, while the intercept method
can quickly obtain data and reflect trends. In practical applications, the choice should be made
based on specific needs. This study provides a methodological reference for obtaining CO: adsorp-
tion phase densities in coal and is of significant importance for the development of CCUS technology
in coal seam storage.
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Table 1. Characteristics and basic parameters of coal samples
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Figure 1. COz isothermal adsorption curves of QD coal samples at different temperatures
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Figure 2. Fitted CO2 excess adsorption amounts of QD coal samples at 48°C by various models after optimized correction
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Table 2. The CO2 adsorption phase density of QD coal samples was fitted by each model at 48°C
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Figure 3. The relationship between CO2 excess adsorption capacity and CO2 free phase density in QD coal samples
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Table 3. CO2 adsorption parameters of QD coal samples obtained by the intercept method
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CO2 W B AR A AR/ (ml) 10.9057 15.5576 19.9459
PRI B e/ (ml-g ™t 24.2429 23.3394 23.7236

3.3. HEMSEESHIEE L o4

MERE RIS PR AH 8 R 45 SRR, W B AU, 53k, BT A B Langmuir A7 AT DA BERG QD HEFE
48°C R CO, MR P REAUL & 2 AL, BB A3 B AW B AR FE RN G, R A Y Langmuir B &15
F[) CO W MHAHZE 1.16 g/ml, DA FEALN 1.07 g/ml, T IES (1) BET BEAU A 45 R G AT & 2 T4
K, 40.84giml, AIEHTHiid QD #rf CO, KM 2.

DOI: 10.12677/me.2025.134074 663 i AR


https://doi.org/10.12677/me.2025.134074

kil &%

BFRIEIS R 48°CF CO MM AHEZE 2 1.19 g/ml, S5 AR AL &3 e 4 19 Langmuir 1 DA
RGE AR, AR EPR R R IR AR 2 30 T B SRR, AN 36°C Y 2.22 g/ml R FEE] 48°C 1) 1.19 g/ml,
LRSS B U PS8 T R A 35 P s

TEJTIRYERE b, WA RO T AR Y, 3@ 5 400 & S B0 B30 R IR B AR (R 35 P o AN [ A
B A HARR 52 B AL 2% At RO PRV B, DR b o AR A0 LA 7 0 e 0 45 0 PSS 2R o BB 9 O3 o Ak 2 PR
SR ZREE, I TR I S 1 ERR R TR 2 T O R IR B R AR B AR s i, HL R AR B L
fEIfE o SR, MR PR 0L AR IE TR N BT W B LB . =% R 22 A D] 20 W BRHAE PR 11 S0y T Jo B ) ke
P, BENE T A P R W P ik s T AR VA R AR AT 8, (B R oM e v, ELAE AR A
FEL I G 07 T AFLE SR R

FESERRB A, A TR R ANAR FO R AR BB, 978 P8 2% S A o W B R sz o, W B RS AR 40145
VHEONE R, AT BALA ORI K Langmuir B DA R A TR IR SR A B AR B R R RSB, T
figfI PR S . — DR BN L, ARV R B e O A T oK

4, 4Eig

FEMR BB S i, 2R IEALSR S Langmuir BCA4FT DA HBIELXT QD HEFE 48°C R CO, M bt it 2
MERCR R, REWeA BRI RE, B3 2RO AR BN AT 52 AR5 i BET BAANE
T HRZ R CO2 IR IR . K COp MR B 32 22 LR I 5 AL IR e A K, AFAEZ R
B

SRR AR X W PR S8 T 2 BB AT MR AT, REME RS B ML U0 E W B AR S E o 2R TR BT
B PAH R L IR E R R, TR S TR LR CO2 W R AR B (RS20 o Hh A8 vk ) S it
RERIE, EA S THAE, T HBEWS o R R 3 BRI B2 AR A ORI, DA JE 3R At 1 S 2 S
WA, AT RN IR 5 R R

XL i, IR B R UL VA AR IR FO BB S T S W &, & TR A FE R 2R B L A s 4R
S 0 T RS OB PSR P2 el A e BILEL B o — R R N AR A 5 o 7 SE B AR N A AN LR WE 7 v,
JSEAR F LA 5 SR 3 B 3 1A D 2R RO - COp W B AR 2

E&WE

[ 5% SR Bl 43 4100 H (42277483, 42472228), 2023 4E 2244 B R FERSHT 78 100 H (2023204020001), %
8 O\ 38 MR T/F 55 H (2023-g-1-21, 2021-g-2-14)

SEEk
[1]  Hpith, =5, xIthar, S5 B RS AR B LR AR B AL B FH ATRE[I]. K 244k, 2022, 47(4): 1430-1451.
[2] iz, BHEZ TR . XSS SRR R IR ], A i S2 56 57,1996, 18(3): 331-335.

[3]1 7%, 2R, MRorsm, &5 UUA ORGSR HLER 43 b7 K SE iR W B 2 () 2 57 0] o 244k, 2014, 39(S1): 179-
183.

[4] ®, =5, BIRE, % ErhiG S S RN R AL []]. RN R, 2014, 25(5): 753-760.
[5] #sduh, xiepk, kIR, 25 (KB HEF No W R ALE F Mo B3], A B R HhUS, 2023, 35(9): 27-32.

[6] XU&pe, VaIbil, AREA, 55 BUZFLER AT . WAL IR R HLEL A F AR [I]. i, 2023, 48(10):
3806-3817.

[l #B%, ¥, B % WEIUEFRIG AL A e AR 2 BRRAE[I]. Wil < H, 2023, 30(5): 799-807.
[8] GKEAZS, XUis, BEIRAL, &5 FORLMLERIG S B e B AH 25 B RRAE AR 70 [9]. i F b BT S5 804K, 2021, 49(5): 105-113.

DOI: 10.12677/me.2025.134074 664 i AR


https://doi.org/10.12677/me.2025.134074

kil &%

(9]
[10]
[11]

[12]
[13]

KT, Wi, TR, S SRR A TR s T iR A R D], AT AER, 2004, 55(8): 1213-1223.

XK, BUE. maFRZER T RN, & i RREE S T, 2000, 16(6): 28-31.

Fbug, SRR, SRR, &R TG SR CO WMHRHE S FAZRE[]. R L, 2024, 44(6): 152-
168.

WORRT, EiEA, TR AR R R R SE a0 SRR FL[]. ARl AR IR, 2020, 5(1): 78-92.

Namdeo, S., Srivastava, V.C. and Mohanty, P. (2023) Machine Learning Implemented Exploration of the Adsorption
Mechanism of Carbon Dioxide onto Porous Carbons. Journal of Colloid and Interface Science, 647, 129-141.
https://doi.org/10.1016/j.jcis.2023.05.052

DOI: 10.12677/me.2025.134074 665 i AR


https://doi.org/10.12677/me.2025.134074
https://doi.org/10.1016/j.jcis.2023.05.052

	煤中CO2吸附相密度不同获取方法对比分析
	摘  要
	关键词
	Comparative Analysis of Different Methods for Obtaining CO2 Adsorption Phase Density in Coal
	Abstract
	Keywords
	1. 引言
	2. 等温吸附实验
	3. 方法与对比
	3.1. 吸附模型拟合法
	3.2. 截距法
	3.3. 模型拟合法与截距法对比分析

	4. 结论
	基金项目
	参考文献

