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Organic rich shale pore characteristics of Western Sichuan Depression
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Abstract : The pore characteristics of the organic rich shale in Western Sichuan Depression were studied by using low temper-
ature nitrogen adsorption method and field emission scanning electron microscopy. The results show that the surface area of
organic rich shale in Western Sichuan Depression ranges from 3. 404 m*/g to 19. 473 m’/g, which is far more than that of
conventional reservoir. The surface area of shale is mainly provided by micropore and transition pore. The shale develops a
series of continuous porosity from micropore to mesoporous. The average pore diameter ranges from 3. 06 nm to 7. 82 nm. The
pore types are mainly parallel-plate pore and blind pore, which is closed at one end with certain amounts of ink-bottle pore at
the same time. The surface area of shale and content of organic carbon form positive correlation. The content of organic car-
bon and degree of thermal evolution are negatively correlated with aperture. Lastly fragile mineral such as quartz is weak posi-
tively correlated with surface area.

Key words: pore structure; pore type; nitrogen adsorption; Western Sichuan Depression

SR TUA IR IR I e e ge s ST T R RIS OB A A B A ] S AR IR
MBEW = A T E R b, sZubsm, shE g JrEE M AR R, P E SUR Al R R A
R RR B A [ SR X AR R T UUA A E 25.08x10" m®  FISEEIAE M AR R BLRE TR REAS

Y Fs HH5:2013-12-15

BEE&TE S IR 55 [E R 8 5 S8 % TR ( PRP/ open—1109 , PRP/open—1207) ;i B4 25T 1 AABL4 1448 (12B170005 ) ; #F
BT AA LRI (NCET-10-0133)

&R 52A6(1979-) , B P 1+ BF58 07 10 Ry Bl AT . E-mail : wei@ hpu. edu. en,



<2 T E G HKFFIR(ERAFR)

2014 8 A

BT AL TR B OL T, 1 37 Y 00 B IR 2 Rl
WFFEH G DU DR AL B BE R 8 R
SRR AE LI 2R AP AR O A ik 2 A ik S
JZ AR RN DU B AT 5T A B AN (R AT i il
TR 2B ik LA 9K i FLIE, 0UA LB A &
PR TAR R Ih 0% 2 AR R B PR 1 1 A
AHEEMIERT B, BF 58 DUE )2 1 FLER 45
Pt T 00 & R A RO A B+
[ T ER e E X SR S AT AE T
151 3 DX 0 )1 23 3 2 R 0, %0 11 G 34 B 5
B FEAR R B2 2 2 U ARG I 260 A B
0 FL X 1178 34 15 AT B L L Bt A A
I, VI FTIX BUA AL BSR4 4 F Ak B
MR

1 fHmRilETTE

1.1 KIEHSR

RS DU S A N VS AL B ) L IX 3R
BOERAleCs . KPS Y-1.Y2 Y3, Y4 Y5
R b =B U B Y6 Y7 Y-8 AR
e DR DU SRR EAT T RRERSE TOC 2 AT
FUXRD 425 40 7 56, & 0RE S A LA & 5,
0.6% ~9.3% , V¥ 3.8% , 5 3¢ [ Barnett U1 7
E RN T SUE WG S O ) e S o
1.22% e H B 2 A AR FE 3L R, T3
1.9% . VU YT BRE AR, B0 W&,
NAT.5% ~T1% AP mIRZ, 30 28% , Ak
A —ERNKA Hafa%E (&R,

®1 JIAYEEEIVRRET WAEM KL FHE

Table 1 Organic rich shale mineral composition and geochemistry of Western Sichuan Depression %
FE TOC Ry 113 KA A A HRAH RN SS s Fofl
Y-1 3.7 0.6 27 0 12 0 61 73 0
Y2 0.6 0.6 23 0 6 0 71 77 0
Y33 2.4 0.6 27 8 0 65 73 0
Y4 2.5 2.4 25.7 19.8 3 0 44.5 47.5 0
Y5 9.3 1.9
Y-6 4.9 25 0 0 22 46 68 T(Hz=A)
Y7 4.8 1.8 42 0 5 51 56 0
Y-8 2.4 2.1 26 16 0 12 45 57 0
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Fig.1 Organic rich shale pore types analysis by SEM of Western Sichuan Depression
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Table 2 Organic rich shale pore structure parameters

of Western Sichuan Depression

e LR E R/ L5/ LR/ % s ]
(m* - g™")  (em®-g™") nm e

Y-1 7.639 0.025 6.562 H, 3fH H,

Y2 9.476 0. 032 6.558 H,

Y-3 6.588 0.032 7. 821 H; JfE H,

Y4 8. 094 0.037 4.319 H,

Y5 19.470 0.019 3. 060 H,

Y6 15.290 3.550 3. 124 H,

Y-7 17.340 0.032 3.061 H; JfH H,
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Fig.2 Organic rich shale adsorption resolvecurve of Western Sichuan Depression

2.3 TiEkFRER

FIFH 2 3 BET BRI GUERE i AL L 2ok 8 LA
AL LR ARIEAT I (3R 3) , R BUAE A B T 3R T
TN 3.404 ~19.473 m*/g, F¥ K 11.897 m*/g.
TFL AN PE AL L R AL L 51 KT 90% , Bk T A
TR A, gl X i kR g b
VPR R EUE A T ST, S BUE b A e R
BUORYE R 2,13 m*/g, XFEL R, N PEHGE A
PLUE DA B R A R SO b 25 19 5.5 4%, TR R
() LR B UR SRR B A T 370, 4 95 [ it
FARIPERORE , KAWL MET-H5 28R
TR 50% ', DU TFLER AL L T B L 3R

FRHY 58.9% ~92.9% KL T UA N R AR
x3 JIAYHEERNRRELLREARLS S
Table 3 Organic rich shale specific surface area

distribution of Western Sichuan Depression

LB ERER/ (m? - g!) Lo AR L 5]/ %
X e S
il *%g Al %%% WAL AL AL
Y-1 5.729 1.689 0.221 7.639 75.0 22.10 2.90
Y2 7.436 1.742 0.298 9.476 78.5 18.40 3.10
Y3 3.878 2.304 0.406 6.588 58.9 34.90 6.20
Y4 5.434 2.262 0.398 8.094 67.1 28.00 4.90
Y-5 18.080 1.281 0.109 19.470 92.9 6.54 0.56
Y6 12.860 2.112 0.328 15.300 84.1 13.80 2.10
Y-7 15.300 1.742 0.298 17.340 88.2 10.10 1.70
Y-8 2.729 0.397 0.278 3.404 80.2 11.60 8.20
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Fig.3 Organic rich shale aperture distribution

of Western Sichuan Depression
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Table 4 Organic rich shale pore volume distribution
of Western Sichuan Depression
FLABY (em® - g7) FLARFR L/ %
el AL bl ML L AL oL
Y-1 0.0052 0.0126 0.0071 0.0249 20.90 50.7 28.4
Y2 0.0082 0.0131 0.0106 0.0319 25.70 41.1 33.2
Y3 0.0001 0.0174 0.0145 0.0320 0.31 54.4 45.3
Y4 0.0060 0.0165 0.0142 0.0367 16.30 44.9 38.8
Y-5 0.0085 0.0065 0.0039 0.0192 44.30 33.8 21.9
Y-6 0.0088 0.0158 0.0109 0.0355 24.80 44.5 30.7

Y-7 0.0082 0.0167 0.0106 0.0355 23.10 47.1 29.8
Y-8 0.0006 0.0098 0.0100 0.0204 2.90 48.0 49.1
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