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Abstract: As a gas-rich shale layer, the Paleozoic in Yangize region is a main target for shale gas exploration and
development in China. Adsorption state is one of the most important occurrence modes of shale gas; hence it is very
necessary to study the adsorption capacity and controlling mechanisms of shales. We collected some shale samples from
Paleozoic in Yangize area, and then carried out TOC analysis, Rock-Eval, XRD and water content analyses, isother-
mal adsorption experiments, and ultra-high pressure isothermal adsorption experiments. The adsorption properties of
shales vary during different ages and in different areas due to the combined effects of TOC content and mineral compo-
sition. The TOC content and methane adsorption of shales do not have a positive relationship as proposed by previous
researchers, because that shale samples are limited and are in the high-mature and over-mature stages. The methane
adsorption isotherms of kerogens in different ages show that older kerogens have a stronger methane adsorption
capacity. Removing the effects of organic matter abundance and maturity, the kerogens of type Il adsorb more methane
than those of type IL. If organic matter abundance and type are the same, the methane adsorption amount of high matu-
rity kerogen is more than that of low maturity kerogen. Soluble organic matter can dissolve and adsorb methane, and
hence improve the methane adsorption capacity of shales. The relationship between clay mineral and methane adsorp-

tion which is normalized by TOC is not obvious, this is mainly because the samples contain water.
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Maturity, porosity and permeability may affect the maximum methane adsorption of shales. Compared with low pres-

sure, the methane adsorption characteristics under high pressure have a certain continuity. There are several influencing

factors, which demand deep research to reveal the influence of each single factor on shale adsorption characteristics.

Key words: mineral composition and content; isothermal adsorption curve; soluble organic matter; adsorption

capacity ; ultra-high pressure; shale; Paleozoic; Yangtze region

TUR SRRV DUAFE A P LT 25 1 T A2 0 L
A 58 A HE D 1 R AR, R A R LA B 2 |
B B RAEZ ML, TR IUA 2
Hr U IR B AR DU R R R AR AT o, T
SRS A T 20% ~85% , 38 H A 35
50% VA b, T e (38 43U 2 <t 2 i W BRRIR S 1
RIRRTE—E M AR, Bk, e it
T R B s ML A BRI O N L, — A AT
W B TUA S AU — 2 1 i b 5 S a, 5
TS XN A5 T 2 1) T R o 12 i g R 2% D i
KPR HLIX

ST TUA S PR R S I HLEE A it — B
B HMNIMFZE B IO BEN TN E K&
FEHIPLELR IR T KRB W58 TAE ", Chalmers
SRR IS RO S B AR H A AR
B GUAAT DL 1 H B B e ) S B R £
Wi BAG IEA e, Zhang 257 A BT A HLIR
RGBT | W B RE 7, XA A I A B
Vi 55 TUA W RE ) 9 AR BRI e X R EgR, 5%
R,<3.6% I, T % W [} 6 77 it 1l 28 J38 110 184 Jon i 34
58 fH2Y EqR, 5 R, >3.6% M, [ A2 B384, 5
FrH LB BE 1 A B R BRI A R A DU 1 T B A
FIAAZ AT HUTAFAE AR, Wang 2567 AR A
JEFE 0 AR LR R o o B3t T AT
WERRHE A AR SE I TR FLBR S H 5 T
A IR 0 R AR AIE , 0 FL B 5 g B L3 i
PR A S B R R, TUA A L
JRARFAE A5 PR 2R 23 2o S T LR 2 4 TR 4 5 i
WERRHRE ST, B Y, 25 8 AT 5 A R U DA T
BN B A 32 S A DL AR R AE 5 ) 4 i
i FLAEZER S R B AR G, A 2
HINHHLTR R AR B KB AR AN A X it
SRAF A AR R TUA B
P S5 AMAFEAR KRR L g T e DUA 1 W B S
ERE SRR A UA S PSR TR A

PP IX b AR R R S SR IUCA R R T
TR SR T 2 £l Y, %X T FER G4 B
B IR E )2 R 0 L4 X R
Gi— PR A HE— DR AR T ) R
ER AN, R THX SRIUARILZER, =

BREICAHEXA—EFSR A" HIZX
4 L5A 2 T R AP 5 5 i DR 26 42 WL B R O 1Y
TR R R SCHREHR | 1547 7 Hb IX 3 A R TUA Y
5 o TRV TR, W R RE BB S PEAN HL
ISR e, R, AR SCAE R ABIFSE B 2L A |
BEHRLL - 3 A5y A S 2 SHUTDE AR U8 TR &, LA
SEY N FERE AT T VR U Y BT B v TR
F e B AIE | TS PSS T Y8 50 P TOC & i R
IS WEAR ATV A L B 75 25
M P A 8 B R 1) 32 8 DR 36, T TR B W B 45
EAMERITFSE  FR TS RIS U8 5T R e B A
JO A FIHLEE et T M X T m R B H S E L
PE TR 5 A SR TSE TAE , MiZIX Je 5
W FfF A 5 o S S SR R K, 3 b X
AR TUAE SR T R 4

1 SER T3 I MRE i RRAIE

1.1 FEXWAHE

FH e 2 ot 512 56 R 7892 Bl PCT Pro 2000 %4 i3 [
SRS AN AT, R S T BN TR R R A
%100 HLELF £ 60.0 C FEZSHET 48 h, 5056
FAF DAHBE R TAESUA; TAEE J1:0~11.0 MPa
F10~20.0 MPa; JEJ73E0E AP 1.5 MPa; FE i AHZS .
(B 1A 4 A DL IR EE (T) 0 28.8 °C 5 FF ity L iR B2
(T,):60.0~62.0 C, i iR EEEILIE B Ar=+0.2
C ; EH:26.0 C ;IR :50% ~60%,

7 ey . PR Ao A RT3 e 8 S 3 il FH AL 28 A 5 [
Hy-Engery 28 &4 7= PCT Pro E&QE %l 45 1R
SRR B o SRR TC 5 e F A, FH e R o 3
7125 0~20.0 MPa,, 5255 5544 DL GE TARESUA;
W B B T G R AP 1.5 MPa BB B g
W AP.1.5 MPa; & & A2 . R 8 R HLAS IR R
(T,):28.8 C;FEMMIREE(T,):61.0~63.0 C; =
1:26.0 °C ;18 :50% ~60% .,

1.2 HSEOHEREE

AU FERE S A4 FHUX U 28 T
I WA SN S5 1, B B2 AR R RS
FREGE—TERSE &R EANTIRIUS B
FEH HUZ AR CAEREIE A A IR AT BTy
S G IR BTSSR B2 1-3,



- 734 - b

%

b B %38 &

®1 HFHREEFRRBIUAHFRT M E R EERHER TOC £ 8

Table 1 Locality, formation, time, lithological features and TOC contents
of Paleozoic shale samples from Yangtze region
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Table 2 Rock-Eval analysis of Paleozoic
shale samples from Yangtze region
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Table 3 Mineral compositions and water contents of Paleozoic shale samples from Yangtze region %
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Fig.3 Methane adsorption isotherms at 60.0 “C of Paleozoic kerogens from Yangtze region

®4 GFHRIREERESEFMRDHRPRBMESTEE (60.0 °C,10.0 MPa)
Table 4 Methane adsorption capacity of shale samples before
and after organic solvent extraction, Yangtze region (60.0 °C, 10.0 MPa)
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QT-5 Sl 1 0.19 0.04 2.36 1.85 0.51 21.61
NSH-7 S,/ 1 0.01 0.03 1.60 1.14 0.46 28.75

CJG-2 Pyd 305 0.40 15.50 2.21 1.83 0.38 17.19
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Methane adsorption capacity of clay minerals of Paleozoic shale samples from Yangtze region
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