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Micropore Characteristics and Genesis of Shale Reservoirs in Coal Measures in

Huainan Coalfield
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ZHU Xiulan', FENG Biyang'

(1. School of Energy Engineering, Longdong University, Qingyang 745000, Gansu, China; 2. School of Earth
Science and Engineering, Nanjing University, Nanjing 210023, Jiangsu, China)

Abstract: The micropores (pore width <C 2 nm) developed in shale reservoirs in coal measures
are of great significance to the adsorption and occurrence of mud shale gas. This paper studied the
marine-continental Carboniferous-Permian mud shale reservoirs in coal measures in Huainan
Coalfield by the experiments of R, s TOC, XRD and CO, adsorption. The micropore structure

characteristics of reservoirs were revealed and the controlling factors and genesis were discussed.
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The results show that the maturity of organic matters in Taiyuan Formation, Shanxi Formation
and Lower Shihezi Formation is between low mature and mature stage. Lower Shihezi Formation,
deposited in the delta-plain, has the highest content of TOC and clay mineral, and the micropores
are the most developed one in the three formations, followed by barrier dams - lagoon facies of
Taiyuan Formation. Shanxi Formation, deposited in the delta front and pro-delta facies, has the
lowest content of TOC, moderate content of clay mineral, and the least developed micropores.
There are three peaks in micropore width distribution, namely peak 1 (0.366 5 nm), peak 2
(0.457 7—0. 627 2 nm) and peak 3 (0.821 6 nm). Micropore volume has a positive correlation
with the content of TOC and clay minerals, but a negative correlation with the content of brittle
minerals. Therefore, it is concluded that the reservoirs mainly develop micropores of organic mat-
ters and clay minerals. The development of different types of micropores is controlled by different
content of organic carbon and mineral composition under different types of sedimentary environ-
ment and diagenetic evolution. Micropores of peak 1 are attributed to the main pores of clay min-
erals and a small number of organic matter pores; peak 2 are dominated by both clay mineral
pores and organic matter pores; peak 3 are mainly organic matter pores and a small amount of
clay mineral pores. Organic matter micropores of peak 1 + peak 2 are supposed to be correspond-
ing to aromatic ring interlayers pores, and peak 3 are columnar pore formed by the ordered stac-
king of aromatic ring or others. The micropores in clay minerals are in the internal layer of kao-
linite and chlorite or the micropores formed in the late diagenesis transformation. All the above
micropores may also developed in the complex of organic matters and clay minerals.

Keywords : shale reservoirs in coal measures; marine-continental facies; micropore characteristics;

genesis; Huainan Coalfield
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Fig. 5 Plots of incremental volume to micropore size distribution of three formations’ shale samples
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Fig. 6 Plots of micropore volume to the content of TOC, clay mineral and brittle mineral

3.4 BEMAAXEEHESE
304.1 LA S E—Fra B LA X
AL AL S TOC Z (8] 47 46 58 55 19 1E 26 14 ¢
R(R*=0.428 8) (H 7Ta) . BrEF L0 ¥ & & i
2 RS RIME TR S AR 2 RS
THBEIIEL X R (R =0.702 5) (K 7a), X
W T U8 TUA A LT PR AL T A AL AL A L A L
TR A R T HILEE H A AR R
AL BB AL Z 40, W Re 5 5 -0
s H A ML KA ¢ . ROSS Fil BUSTIN(2007) 1A

o U S Z B P B A A R AL B AR A
R IEREA . FES R L0 3 it 5L A Z
WIAFAEIE LR E 6 & (R =0.596 8) (J 7a) . JR 4 H
JetkER T TOC 5 AL L4 /9 A G L B R 2 AR
Si L T LA B8 286 L A e £ L FL 7 1 SR L A PR
(¥ STRR K AL AL 25t 7T A ol A LA L A A
Horpr AL B AL S w08 A7 R 2 i £ 3% B SR
K F (B Th), SR R/ 52 R 2 5 i 5 ARk
K Te) o T VLA L 9 e i e U A7 0 2 08 A1 O
AR TALR - AR A R/ 5200 2 AR T AL



543

22 A U T ML S R D8 T 2 AL R A B PR P 171

KE . BatEe & & 5 AL LA Z AR T gtk ok
AR =0.670 O (E 7). itk T BN L T
B Y A T AR TR AL B
WESE 3 AN B FL2S 55 4% 52 0 PR 3R 22 [] 1 A G
PECE 8) . KL TOC 5B A #E i 3 05T Rz il £L L 25
B IELMEOCFR g 1 AHOCPE 55 (R* =0. 038 3),
U 2 FIE 3 HAH SEPERIE 1 3R (R =0. 310 5.0. 367 7),
RAT A2 55 D) 3 WA 17 ) AL AE A AL P kB A
B, ZhE 895 T AT RE S 3 X L A i FL AL 75t 3

IR R g 1 LA iR 4F (R =0. 601 7). I
2 Flg 3 fYARSEPER G 1 55 (R* =0. 429 3,0. 316 1), 0]
W 1 RE AL R T R A Z BT 5Tk
D, BT YR e A Ma A SRS 34
WAL Y S IR 2 M OC &R L LAIE 1 L 2F 19 A S
BT 0 2 RN 3 L2 AH X E 55 5 AR A T/ SR
EEwE 3N IEMAASTHERHNLIELR. I
PEW ) 5 BT A FE i 3 A U6 BT X 7 AL L 2 # 22 B 46

w IS > EN. o <
T T T T

WALALE (10°cm'/g)

MALEALE (10

* TOC % Wi
= TOCHAT % fi
5 LR B R/ E s
0. 6709 A EHETME R

xR

9
8
7
6
5
4
3
2
1
0

WALILE (107cm’/g)

R*=0. 4339 o /s
R=0.5621 = R

o - [ IS “« EN. o ©
T T T T T T T

0 10 20 30 40 50 60 70 80 0 10 20

HEXS 5 (%)

P A SR A (%)

40 50 60 0 10 20 30 40

R/ZRIZE (IS (%)

7 B—MERERABLBTHEXESNE

Fig. 7 The interrelationships between micropore total volume and the single factor
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