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Composition and adsorptivity of shales
in coal-bearing rock strata of Huainan coalfield
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(Key Laboratory of Computational Geodynamics of Chinese Academy of Sciences
College of Earth Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Based on qualitative and quantitative analyses of organic and mineral in shales, the
composition geological characteristics and adsorptivity of shales in coal-bearing strata were
systematically studied in Huainan mining area. Results are given below, 1) TOC content of shale in
study area varies between 0.13% and 8.58% with the average content of 1.98% ; the organic
matter type is mainly Il and a little I, ; thermal maturity of organic matter ranges from 0. 61% to
1.48% with the average of 0.93% ; and mineral composition of shale mainly consists of clay
minerals and quartz and kaolinite and mixed layer illite/smectite (1/S) are the staple clay types. 2)
Adsorption capacity increases with TOC content, and the maximum adsorption amount per unit TOC
increases with R, value; and the adsorptivity of clay mineral is associated with its type. 3) Brittle

deformed shale and brittle-ductile deformed shale have different adsorption isotherm characteristics.
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Fig.1 Sampling positions in Huainan coalfield!'?]

1=y}

1 RigtiE s EiEm

HE R AL T e b Il B i AR B 3, Ak T 2%
e — R3] L L A T o7 L, K LA RR 7 W 24
G, P DLE B TR 20 5, A R SR S g 15
I3 L A AN G2 5 v 4 e W 2R THE g
B 73 9 AR B M B, ZR B 1 Ie— — B 20 I &

LT OB AACE B At i AR b, U2 3R
2 000 m " ANE 1R I R I R K
7, LS A e Ll — i 8 )2 2R b e e )4
BEUR, W3 A0 5 AF LT 0 B BH— X 15 18 )2 2 1k
SRR N2 X g o) G Y AR R
B o T2z T Z2Wigas, UBEEaRZ
YRR A B AR T AR I G TR 2% L J=



84 R R AR

RV

FEADRS A

TIF 5 DX it 3 S A DX R )2 oA sl i
B (UL 1), BEBEAT HLIT & 18 AH X i 2R A T
JUAER e v Us, FECRAN AR &R EA
BETFHP, )M AZTHP,,). LAGTHIR
GUAJRIER 250 m, N A& FHREE 159 m, IL7Y
AR AN 36 m. B T HLBT IR DUA Y ik 4L
R A ML & S S B | o) R
3k AN R TR R AR R S A LB DU
M T H A4 T2 T sl ICHE, an 2R & A L5
PRIUE A TUA S s 4, T LG o & A2 SO
TR AR BAK I R KRR, X 21 i 52 B AH
T i R 28 102 50 ST K B — Rl £ 20

2 MK EWTTIE

S T WRSE N MUl DA R I AR
fE, FRATXF 19 ASFEL BT X AT it 48 SOk
T AT WU S iR R I | A R A
SRR, S T AR AR H T R AR A
A7 BN BRI R WX Be JBR 17 43 Bre A 5 BT <
SRS A T,

H LR & IR GB/T 18602—2001 #4U4T, A

ML 20 G IR SY/T5124—1995 #4147, 450
YIRS, KGR aE e XS LR AT S S5 A BT AR
BB S o HERAFEE 2 300 H, PREFIAEEIEE
24 °C IMIEIRIE 35% , % A RINT - TTR3 %! X 4}
AATEHHEAT . SR IR SR ] 1SO - 200 45k
MR, SE86 25 7F R 30 °C, TR IR 22 S 7E =
0.2 C LA L S R S 2050 12 MPa, 5256 K
JIRECH 8 A W B A BT o W b R 4l B
99.99% . Ff i Gt — Wk % 60 ~80 H ,F7E Pk
SMFE R AT, AR )2 A5 0F. SEae B AR 4l
Langmuir 5532 W B J BRE AT 504 b 2, 154
Langmuir &FR A Langmuir & 7, #0065 %5 15 0% B il
4. AL
, o WP
P+P’

Hro, v oREd poat iy mg it &, m' /g v, R
Langmuir f&F, DLV, RAERE 5 5 KT RE 75 P,
A Langmuir & /7, MPa.

F 1 R TUARE AR CHB BT B K TOC
T R T S AR B 3 e R R R
PRV

x1 RUIEEFELHRER
Table 1 Main experimental results of shale

[ETE e X (&) 4 TOC/% i+ Y& % * BRI B/ (m® /1)
PE-1 w —E&AR ThEaETAH 0.18 51.0 1.137
PE2 b — TEAR Th&ETH 0.13 38.7 1.182
PE-3 w —E&FR tAaAGETFA 1.77 41.8 2.372
PE4 w —E&R tAaAGETFA 3.38 50.9 2.762

XZZB4 S —ER TH&ETFH 3.38 27.6 3.370

XZZB-5 S AR TH&ETFH 7.72 51.2 5.521

XZZB-6 B ZER ThA&T4a 8.58 74.5 6. 606

XZZB-7 B AR TEAR TH&EFH 0.21 63.3 0. 597

XZZB-10 B “BR Th&T4a 0.07 56.5 0. 644

ZBM-08 ik AR TEBER Fa&FaH 0. 07 67.2 0. 849

ZBDB-09 ik g —BR THETH 7.00 64.5 5.205

ZBDB-10 ik 4E —ER ThgTAH 0.59 48.0 0. 889

ZBDB-11 ik 4k TEBAR TAaaTH 0.15 41.2 0. 829
PY-1 w — —ER rAagTa 0.43 46. 8 0.953
PY2 w — —EBR TH&EFH 0.06 58.1 0.635

KZDDB-1 (REL &S —BR raaETH 0.15 50.7 0. 636

KZDDB-2 F e &R Fa&TH 0.08 33.2 0.579

KZDDB-3 mEy e S ZER Fa&EFH 3.52 69.6 3.819
XYD-5 W ZER rAagsT4H 0.14 57.8 0.728

R R R AL



514

NELFS 45 - E R I VL R 08 D0 LSRR S W B fiE 85

3 RTUEARFHIE

T a B ML 4FE
A AL T P2 e A A] A —3 43, 7T
HEW R RAF SA PR FE AT | TR
B RRHBUENE B RESHED LR A
LB HBAL R AE = 2R A L & & 288 (T8
HRZSHY ) R EE 3 AT 1. AMLE & A E
FHEA VLR & (TOC) KFAE ; A WL AR
T AR 2T | AT Y 1 % AR 2 R R A () i Ak B Bt
(R E) XA FEBAE S (A B AR
70% ~80% ) AN, e UL B R B B A LI
P ALRRRE , A SCHIBE T 4 BT R (R,) SRR AE.
AL AT, T B AR B, SR 28 A A, FLPR A
P S A Ak, L i 1 R Bk e s R,
(B Y TUARE A LR & B R B K O HLpE %

3.1

R (E3E INffL & g K72

WFFE IX 4 & U8 T A TOC & & 1wk, A+ F
0.06% ~ 8.58% =z [a], TOC & &M 1.98%
(FR 1) AHLTT Ak S04 5 LT b R b
JZ DTS A 2% V) 56 8. T e B B 2R b 22 A
(R FE IR B I Y52 0 2k i 2R B8 T TOC &5 2
HA 5 U A AR B RRAE, BV AL A
XTEAR, A X5 B A . i AR 2 5 R 2 A A,
AT R 3, W/ a8 T, 78, A ML B AL B 0 )
Wit 3L (R Ued) B e o gl LA S 5 o A
IR 53 it v DL 7 ) R e e B T A, 1 S
fif FPR LA A7 A B DX P R R R
(R) WAL, R, AT 0.61% ~1.48% Z [d],F
BIH 0.93% (3R 2). W55 X PN 255008 DUA A i 4B
KB TSR, BASEA.

®2 RREBANRSH

Table 2 Organic matter parameters of shale
BRGT  BRAAIL % WRAAR%  EAaie | DR AT R,/%
UBETRL) /%

PE-1 1.0 - - 1.0 i} 1.12
PE-2 6.5 2.0 - - I 1.09
PE-3 5.2 11.8 14.8 7.4 i} 0.61
PE4 8.7 6.5 4.0 15.0 i} 0. 82
XZZB4 4.0 13.5 14.3 9.5 I 0.70
XZZB-5 3.2 20.0 - 3.0 i} 1.48
XZZB-6 2.3 9.2 - - i} 0.95
XZZB-7 4.8 14.2 - - i} 0.96
XZZB-10 4.7 4.3 - - i} 0.72
ZBM-08 3.6 1.5 - - i} 0.91
7ZBDB-09 1.7 13.3 34.7 16.7 I, 0.62
ZBDB-10 2.0 1.5 5.9 8.8 I, 0.87
ZBDB-11 3.5 3.0 2.5 5.0 i} 0.83
PY-1 7.4 2.6 12.0 6.0 i} 0. 82

PY2 - - - - i} /
KZDDB-1 6.5 2.5 - 1.0 I 1.17
KZDDB-2 0.7 - - - I 1.30
KZDDB-3 5.5 14.0 28.0 13.6 I, 0.81
XYD-5 3.0 - - 2.5 i} 0.96
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Fig. 2 Bar diagram showing mineral composition and percentage composition of clay minerals of shales
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Fig. 3 Sketch map of TOC content, clay mineral content, and adsorptivity
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