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Abstract ; In this study,advanced technologies were applied to investigate the geochemistry, mineral compositions, po-

rosity and pore structures of the Permian shale core samples from this area. The results show that the Permian source

rocks have an average porosity up to 5.37% and the nanoscale pores are mainly developed as micro- and meso-pores.

The total organic carbon( TOC) content and clay mineral content of the shales are key factors to control gas adsorption

capacities and pores sizes. The well developed nanopores and large surface area in the Permian organic-rich shale

could provide good conditions for shale gas storage.
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Table 1 Fundamental geochemical charac-

teristics of samples

B Hb )2 i TOC F8/% R/ %
PC16 P,d BOTUE 12. 80 2.36
PC21 P,d B TUA 1.19 -
PC45 Pyl TR U 4.94 -
PC55 P,1 IBENE 2.59 -
PC81 Pg BETUE 15. 60 -
PC88 Pig BEjes 9.12 2.47
QC13 P,d BT 9.84 -
QC19 P,d B 7.23 2.32
QC76 Pig Has 6.29 -
QC86 Pig A TS 10.70 -
QC88 Pig B 4.24 -
QC90 Pyg BATUA 14. 10 2.45

TR, BN, =" FRARME

FES A9 20 R84 B £ FH A 28 4 Bruker D8 Ad-
vance X—Ray fif 41X Cu(H65) , TAEHRE 4 kV . H
i 30 mA FAHTER 20=3° ~85° BE4%E | mm FIHHHE
B 4 min' . MG Rietveld (1967 ) £ Hi i) 2 78 55 J5 3
AR R A SR

FOU AR L B I S SR A R R SR AR
FEM AE 2518 K v LA W A 8 b, B FH 4l 35 B 4
MR Shale NM12 ( FE4R45 % 11. 83 MHz, B4 I B 5
F£31.99 ~32. 01 C) K I &0 1 4R st 7245 5 1 i
3 I S IS i 1 A5 FLBR R B g FLAR A A

STy B B RE RN B A0 A R B [ bR
S 5 R A2 M4 (TUPAC) | # AL R/ N 2 5L
JRAFLER S AL (BN T 2 nm) AL (FE2 ~
50 nm) , KFL( KT 50 nm) "',
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B SR Micromeritics ASAP2020 1Y 2% 23 #7 58 W .
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BT FRE 0.5 ~0.7 g HIEE 250 pm ( FE K
60 ~ 120 mesh) FFE S, 76 110 C B2 A 8 h, R
RIFEE(77.4 K) 581 N, 55 1 W BFE — 58 B 53 A, A%
JEJ1(P/P,, P, WL FIZER K, P, =~0.1 MPa) N
0.010 ~ 0.998; % F £ /5 BET 153 A1 X} & /17 Fl
0.05 ~0.20 MY AER L 18 AL BJH BEATH5 A FLAL
AL B R HT 4 h i
LUK (2731 K) HoE ik CO, SR 5387, AH
XHEST(P/P,) R 1x107° ~3.2x107 5 5% i 82 W ji
Dubinin-Radushkevich ( D-R) #E B i FL 458 @
FORALFLES (BRZ W R RE F7) 127
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2.1 #¥ES

SRS h BT Y A5, il 8.8% ~
71.7% , V34 52. 6% ; F + 0" Y & = 2 88T 50% ,
F-H132.14% (11.3% ~57.5% ), EE HFFI4, 56
SYFER S AR B R S IR Y (7
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Table 2 Mineralogical composition of the sample suite %
F FEE KA PRE giga A LW AsfA A RREE Wk HoAth @it
PC16 47.2 18.8 29.5 - - 29.5 - 2.4 2.4 2.1 - 100
PC21 8.8 - 22.4 10.2 - 32.6 42.9 15.7 58.6 - - 100
PC45 38.9 17.8 24.7 14.2 - 38.9 4.3 - 4.3 - - 100
PC55 30.2 19.9 35.2 14.7 - 49.9 - - 0 - - 100
PC81 54.4 - 40.6 - - 40.6 - - 0 5.0 - 100
PC88 67.4 - 20.9 - - 20.9 - - 0 6.6 ZEEETS5.1 100
QCI3 62.2 21.2 11.3 - - 11.3 - - 0 5.3 - 100
QCI19 41.6 16.2 31.2 - 6.5 37.7 - - 0 4.4 - 100
QC76 56.0 - 36.5 - - 36.5 - - 0 7.5 - 100
QC86 71.7 - 24.6 - - 24.6 - - 0 3.7 - 100
QC88 56.2 - 24.1 8.2 - 32.3 3.1 4.2 7.3 4.3 - 100
QC90 32.0 - 28.4 - 8.9 37.3 4.7 17.1 21.8 6.2 BFY 2.7 100
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Fig. 1  Mineralogical distribution of quartz,calcite and clay in

the Permian core samples and Barnett shale'"’
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K 79 A% 0 241 000 45 25 TS A L R B S L Ry
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Table 3 Pore structure of Permian samples ( porosity ,surface area and volume data)

. T0c/% L N, BET [bEETH BJH -1 N, BJH M fLfL%/ €O, iFLfLE/ €O, ffLILZim
B/ % B/ (m?-g") fL#2/nm (em® + (100 g)7')  (em® - (100 g)™")  F/(m? - g™")
PCl6 12. 80 6.28 32.82 9.44 2.29 1.48 31.78
PC21 1.19 3.12 22.10 0. 66 0.29 2.55
PC45 4.94 12.39 15. 60 1.73 0.61 16. 63
PC55 2.59 4.92 8.58 14.70 1.16 0.30 13. 64
PC81 15. 60 6.72 28.17 8. 61 2.67 1.66 35. 69
PC88 9.12 4.86 24.20 8.49 1.96 1.32 23.62
QC13 9.84 1.98 22.65 11.70 1.96 1.08 19.05
QC19 7.23 4.82 18.31 12.30 1.77 1.07 16. 08
QC76 6.29 5.93 22.52 12. 80 2.25 0.95 16. 41
QC86 10. 70 5.72 23.75 11.20 1.75 1.25 21.33
QCs8 4.24 11.20 15.70 1.33 0.52 12.30
QC90 14.10 7.10 32.03 9.55 3.11 1.65 29.32
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1 TR B AT SRR B R R T4 2007 32 2 113-118
2 15 TN 58 B S 47 3R 5 B HLAE T A 3 P i RELr 2007 32 12 1233-1238
3 PRIRFF R K S5 J2 I B A 2 K T 2= 3t Zp% 2007 32 6 561-564
4 TN I FERFT S AP A VR L 2007 32 7 680-685
5 R S % IR 5 N ) 43 A U E A T4k 2008 33 1 1-6
6 (T FFSRAMCR FUIT RIS MO S O R BRI R B 2009 34 1 1-8
7 A T 25 TN 3 58 1 5l R S P BOR B T Bl A i g LT 2009 34 9 1153-1159
8 AR 3457 | BEHL LB R A 5 R8BI R A A (&= 2009 34 11 1460-1464
9 S Z KU & G T AL ok 2009 34 11 1475-1478
10 WA 42 MR R G IR AR BFY FNAEF- 2009 34 11 1546-1549
11 KR LR R RE B 45 B TUHLIE 5Pl AR T F 2009 34 1 50-52
12 TR R IR O RS A E BHR AF 5E =% 2009 34 5 590-593
13 VRS T8 [B12 77 FRRE e AR A il WERA 2009 34 7 881-886
14 ZEA UL R A FEIECR M 1 5 AR B 5 B 2010 35 1 1-6
15 PN ol YAl U R B A 5 2N PN 2010 35 11 1925-1929
16 SRR ETT R G 2010 35 4 529-534
17 A MEI X (B ) K JZRAE B AR AK 2R o3 XA 5 T 2010 35 1 7-14
18 i 2R - 22 RS T R B AR M R R B NI 2010 35 1 72-75
19 AT PR I 4 R 5 SRR R BF Y VAR 2011 36 1 167-171
20 PR A Ty L b VAR 2011 36 2 313-316
21 WERTF R S——FR AT R SR = R RIS 2012 37 7 1069-1079
22 =wHeFy L 1 MR R 1L 4 S AR RSLH 2012 37 3 357-365






