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Abstract Through measurement of the total organic carbon content (TOC), mineral composition and high-pressure methane isothermal
adsorption of 6 marine shales and 2 silty mudstone samples of the Lower Cambrian Qingxi Formation in the Maoershan section in
northern Guangxi, South China, the methane adsorption performance of the shales is evaluated and its influencing factors are discussed.
The experimental total organic carbon results show that these samples have high TOC values, with an average value of 6.57%. The
experimental results of the mineral composition characteristics show that quartz content in the samples of the study area is relatively high,
its distribution range is 42.3%~69.1%, and that quartz is the dominant mineral. The samples of the Qingxi Formation also have a high clay
mineral content, with a distribution range of 12.4%~32.7%, with an average value of 20.8%, so clay is the second-most common mineral.
The other minerals include mainly feldspar, mica and siderite. Through linear fitting analysis, the fitting R* value of the linear regression
equation between the maximum absolute adsorption capacity of methane and TOC content of shale in the Qingxi Formation in the study
area is 0.8328, indicating that the TOC of shale samples in the study area has a direct impact on the maximum absolute adsorption capacity
of methane. It means that the methane adsorption capacity is positively correlated with the TOC content. At the same time, there is also
a good positive correlation between the maximum absolute adsorption of methane after TOC standardized treatment and clay minerals.
As a result, the TOC content is the main factor affecting the methane adsorption capacity. The second most important factor affecting
the methane adsorption capacity of the shales is the content of clay minerals, and its influence is relatively weak. In addition, through
comparison, it is found that at the same TOC content, the maximum adsorption capacity of the shales is basically consistent with that of the
shale of the Cambrian Longmaxi Formation shale in the Sichuan Basin, Southern China, indicating that the shale of the Lower Cambrian

Qingxi Formation in the study area has similar methane adsorption performance to the Cambrian Longmaxi Formation shale.
Keywords methane adsorption capacity; TOC; mineral composition; the Qingxi Formation; shale
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Fig. 1 Geological map displaying the sampling location of the Maoershan section in the Lower Cambrian Qingxi Formation,

Guangxi Province, Southwest China

X% B A A FE i B HLEEST TOCT ., X #% A LECO
CS230 BURRATR 73BT, R FH i A I, s 1 i AL A/
B A ARG, HL SRR A MR AR A AR C O,
HRH 77 A= 1) CO, W TR TR0 BT DU A i 1) S A LR 75
H(TOC), HNiH %.
222 H AU RN
ARG, WP AR R OB
B YR WARRS ) XS RAT S A i (SY/
T5163-2018) ) 47, FFHEMEIAE 2 200 H DL I I

17T, N H 22 f X AT (Y (Bruker D8 Advance
Y PEAT X BHRATET 0T, Cull XOBA oL R <<40 kV, Hi,
<40 mA, MAPTAET L0077, FHGEREN
0~140°, 40K EE A 0.0001°, R <<0.02°,
223 FEF &R

ARYAFFE T, e e H e S I B S g i AR T
P g 455 3 % FH ) 2 B Bk (NBT 10117-2018) ) 4T,
AU S B fie v T /1 30 MPa, SEERTRIE N 60 °C, R
HIISOSORP—HP Static 11#% 14 & 7% K *F- (Rubotherm



A X FE IR GETFHR AL AR GUA T BE I B RRAIE 5 520 PR R A

131

GmbH, Germany) = AR F VLSRR FHGHTT, X
FRREE R 0.000 01 g0 LS FEALHE 4 0RO
EHEK: 60°CEEAMT, MARAAS, £
0~10 MPa Nl i 10 4 & ) i JF il sk KOV 324k,
GRS R T R QRS KA
B R = 60~80 H, 7E 105°C., H.25 & F k17
4~8 Wt T4b 3, BTFE 1K 60 CHHIEZM T, 1
0~10 MPa J&J75a [ Pyl A s gz <, Wik 10 MR
SOFIE SRR, LA EIRE & 0 B AR @
W B 5255 60 °CHEUL AT, £ 0~30 MPa & J13E [Hl
PN AE A R 4l 2 (99.995%) TR 15 4N 1 s e sk
g, HAPEA RS T R AT 2 he B
ZAFBNR N 60 °C, JEIHE N 0~30 MPa i S
FH o 3 e R o

3 @R

3.1 EENKRESESEET MARSHE

e b b DA L L) T 9 AR S A R
TOCEH HUE 1 i, BRI S, AREAFIEHRE
B i TOC & 1 /3 AR Y BN 0.09%~16.01%, V-1
H4.97%. (HZR P BT 5 DUS PR [R5 1 i A
i TOC it AT 22 5 . Hir, Wb e A
TOC & 5% (0.09%~0.22%), “F- 1415 0.16%. %
T2 X E R AP e A, TR USRI
WEAR SR TOCHH, HAmiukEh 1.25%~16.01%,
P TOC &N 6.57%-

MR8 X A5 o e 48 R 1545 B B A b b DR LI
FIHNE R AL TUARE S ) S e R LR 1, 45

fon, FEACHE XN FE RS R ALV TUA R S 4
WEZNAT, FEoY, SHOENHRKA. R
A, wRPREEgET . Hoh, Yo TUA RS A 5 A A
R, HOMGE N 42.39%0~69.1%, & HFEA),
IR, RIS Rt B A B s L o i
Hogr A 5 I AE 12.4%~32.7% 2 18], “F39{E N 20.8%,
TERTRL S M R RE i Z (B2 0 ) & AR R K 2 5,
HoA D R A R B 034 29.5%, 1 U AR
A EE L AR, FIER 17.9%. BRQX-T7 4,
TRV TUAFE SRR A B R A K A A i, T3
HH 2.4%. [R) B BIF 58 XA it EL AT BRI AHS A
i, IR 41%. IR VARG o B S R
%, 43 ARIEEN 1.9%~11.5%, FHE N 6.7%., WF5E
e UE R A S B RUR, A R 1.0%~5.7%,
SEYER 2.3%. R, TG . A A eI KR
TUEFEM TP AR R, UEQX -1, QX-7 D Hfiih,
HAAE S RAG

3.2 TUEREE R E S5 &R R MRS

TEEAT DU G B FH Jo 450 T I T 552 26 g el v
ot 53— 52 3 B W R FH Bt 0 0% AN W4 3 1717
B, EFLBR N R ETE B B R B, R T
P — e PRF, RS 0 5 R T T MR LU R B A S i
BAHA AL, 18 7R R e A5 T R B S 6 rh Tk Ak
5 B ) 24 X W B o, A RBARARAS R ) 45 F T 3k
T i Bt 4351 P AN (] s g sk e R -t 1 FH A (] i
BRI A T LA T A TR IE D0 AT R 5 it i &
XPR B, R DL A e I AR A 4 Langmuir £
%I Dubinin—Radushkevich(D—R) 1 %I 45 7% Y #F 5%
o, N T B JE R Y Langmuir AU HEA T S50

F1 EIGHERELLFHEERARRESERHE. TOCRERY WAN

Table 1 The lithology characteristics, TOC contents and mineral compositions for samples from the Maoershan Section in the

Qingxi Formation, Guangxi Province, Southwest China
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in the Qingxi Formation, Guangxi Province, Southwest China
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Table 2 The Langmuir absorption isotherms and the Langmuir pressure for samples from Lower Cambrian Qingxi Formation,

Guangxi Province, Southwest China
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Fig. 5 (a) The relationship of clay content and maximum absolute adsorption (n,); (b) The relationship of clay content and

TOC-normalized maximum absolute adsorption (n,)
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Fig. 7 The comparison of maximum absolute adsorption
(n.) between the Longmaxi shale of Sichuan Basin and the
Lower Cambrian Qingxi Formation shale, Guangxi Province,
Southwest China
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