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Effect of coal metamorphic process on pore system of coal reservoirs

ZHAO Xingdong' > TANG Da—zhen' > XU Hao' > _TAO Shu'*> CHEN Zhendong' >

(1. Oil and Gas Sedimentary Geology Innovation Team of Ministry of Education China University of Geosciences Beijing 100083 China; 2. The Key Laborato—
ry of Marine Reservoir Evolution and Hydrocarbon Accumulation Mechanism of Ministry of Education of China School of Energy Resource China University of
Geosciences( Beijing) Beijing 100083 China)

Abstract: In order to research further the effect of coal metamorphic process on pore system of coal reservoirs through
vitrinite reflectance test mercury intrusion experiment«and low temperature liquid nitrogen adsorption experiment the
relationship between BET specific surface area“and volume of micropore was investigated and the effect of coal meta—
morphic process on porosity volume of micropore and BET specific surface area was analyzed. The results show that
the porosity values of coal samples present a trend of highJow-high variation along with the rising of coal rank and at-—
tain the minimal value when R, =2.3% ; the micropore volume of coal samples also presents a trend of highdow-high
variation along with the rising of coal rank; the BET specific surface area of coal samples presents a linear increase a—
long with the increasing of micropore volume and presents a trend of highJdow-high variation along with the rising of
coal rank and attains the minimal value when R, =2. 5% . Furthermore utilize scanning electron microscope to ob—
serve some high rank coal samples of Qinshui basin find that thermogenic pores are very widespread in those coal sam—
ples and those thermogenic pores cause the porosity and BET specific surface area of high rank coal enlarged.

Key words: coal; metamorphic process; pore system; porosity; micropore volume; specific surface area
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Table 1 Coal samples’ information of output and tests
/ BET /
/% 1%
(uLeg™) (m®+g™t)
1 3.00 4.6 0.10 0. 040
2 15 2.92 5.8 0.25 0.179
3 15 1.70 1.1 0.29 0. 404
4 3 2.70 2.7 0. 06 0.528
5 15 2.14 1.0 0.13 0. 286
6 3 3.35 2.2 0.20 0. 049
7 3 1. 66 1.3 0.02 0.367
8 1. 96 5.1 0.01 0.173
9 3 2.21 5.5 0.09 0. 152
10 2.12 3.9 0.18 0. 145
11 3 1.79 5.9 0.37 0.249
12 1.93 2.3 0.49 0.614
13 3 1.79 3.6 0.53 0.271
14 3 3.43 7.6 0.26 0.192
15 3.20 1.5 0.75 0. 507
16 0.79 6.8 4.29 2. 869
17 0. 65 7.8 6. 19 1. 495
18 13 0.75 4.2 3.92 2.412
19 0.72 6.7 2.65 3.676
20 0.72 4.6 1.50 0.913
21 8 0.71 5.3 4.79 3.276
22 0.74 4.8 0.69 0.619
23 2 0.72 5.8 4.77 1.369
24 5 0.74 8.3 2.28 4.597
25 0.72 8.5 6.25 4.572
26 8 0. 60 7.1 5.63 4. 141
27 0.72 5.4 10. 61 9.115
28 0.62 5.7 8. 66 5.283
29 0. 60 7.2 11.26 6.453
30 13 0.76 3.9 9.24 7.472
31 0. 68 7.5 8.19 5.450
32 0.74 6.0 7.57 5.159
33 0.76 4.6 8.47 4.617
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/ BET /
1% 1% 1 .
(wLeg™) (m*=g™)
34 1.55 3.2 0.33 0. 656
35 S 1.55 4.8 0. 40 0.729
36 i 1.57 4.5 0.21 0.392
37 1.56 4.2 0. 80 1. 161
38 1.57 4.5 0.57 0. 400
39 S 1. 60 4.5 2.58 1.550
40 1. 60 3.9 0. 47 0. 305
41 1. 86 4.0 1.25 0. 863
4 1.79 2.5 0.48 1.305
43 . 1.77 2.9 0. 10 0. 285
44 1.83 2.9 0.15 0. 350
45 1.83 3.3 0.25 0. 655
46 5 1.76 6.9 0.31 0. 557
47 1.81 4.9 0. 04 0. 200
48 5 1.90 4.9 0.15 0. 256
49 1.90 5.2 0:81 1.706
50 1.88 4.2 0.21 0.384
51 1.76 4.3 0. 02 0. 183
52 2 1.80 5.1 0.31 0. 462
53 1.83 4.8 0.29 0.738
54 1.78 4.0 0.42 0. 605
55 X 1.74 3. 0. 10 0. 303
56 * 1.78 4.6 0.07 0. 193
57 1. 84 3.7 0.33 0. 608
1.2 BJH o 1 ~100 nm
57 SY /6154 —1995 o
N “BET 2
( ) 57 R,
Lei\THV -3 0.60% ~ 3.43% R,
50 R(%) 1.66% ~3.43%: L
Micromeritics proesizer R
1 o0
9310 0.60% ~ 0.79% 1.40% ~ 1.57%
’ 1.55% ~1.90%
200 MPa( : 7.5 nm) P,
(P) ° 1.0% ~8.5%
' BET 0.040 ~9. 115 m?*/
r o
g 10 ~11.26 pL/g( 1),
7.5 nm 2.1
7.5 nm
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