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Reservoir space characteristics and charging process of Lacustrine shale gas—a case
study of the Chang 7 member in Yanchang Block in Shanbei slope of Erdos Basin

Wang Xiangzeng, Fan Bojiang,Zhang Lixia, Jiang Chengfu

( Shaanxi Yanchang Petroleum( Group) Co. ,Lid ,Xi’ an ,Shaanxi 710075 , China)

Abstract ; Reservoir spaces in shale controls not only the shale gas reserves,but also the production capacity of shale gas
wells , thus the study of reservoir space characteristics and charging process of lacustrine shale gas helps greatly to determine
exploration targets. This paper integrates various technologies,such as field outcrops,core observation, thin section and SEM
Pore Imaging,to study the reservoir space types and their features of Chang 7 shale of the Yanchang Fm in Yanchang Block
of Shanbei slope zone ,Erdos Basin. Combined with the experimental results of shale gas components, this paper simulates the
shale gas charging process. The results show that,the reservoir spaces of Chang 7 shale are dominated by primary intergranular
pores ,secondary dissolved pores, organic pores, structural fractures and lamellation fractures. In the desorption process, the
methane gas with relatively small molecule size is the first to be released from shale. However,the methane gas containing °C
is relatively more difficult to be released from the shale. In the early gas generating stage ,the small portion of heavy gas gener-
ated from Chang 7 shale mainly adsorbed on the organic surface and micropores. In the main gas generating stage ,heavy gas
and " C_,-containing methane had priority over other gas components to be absorbed in the shale reservoir. Only when the
adsorption capacity and dissolution capacity of shale were met,could the free gas exist in the shale reservoir.

Key words : desorption experiment, pore and fracture feature,shale gas charging,Chang 7 member, Erdos Basin
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Fig. 1 Location and structural outline map of Yanchang Block
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Fig. 2 Characteristics of primary intergranular pores in Chang 7 member of the Yangchang Block
a. 8 I, R 1 522. 80 m, BUA AR+ 0 PRI FL (64070 ;b 8 b IR 1 522. 80 m, T Al 4 WP RL AL (KAL) 5e. 16 H 3R 1 400. 63 m,
W BREUZ P IBOR S BURRL AL 5. 55 31ER 1 055. 56 m, B BEUZ T I ROR SRS ORI R fL s e. 16 I JHLAE 1 400. 63 m PB4 3¢
SR A B BURRL R AL £ 16 JEER 1 400. 63 m , BB BT SUZ H okl 1 My e Sk a5 AURDRE IR fL s g 16 JF JEER 1 400. 63 m, P
K LMy ORI AL s 16 JEE 1 400. 63 m, Bh BT8R A0 SRS AL L

2.4 TS ZUkrEic s I A R o A X s ok
BERRFOER , DA fh B AR ) T 2REE Bl U1 o e

Ry T 5 S 2 B SRR M L VRIS BRROTE , SRS T RLRE A1, — PTG S B8R R EE 52

8 A Ir M RSKI A B YTk n, RROANRE (81 5) o i T e A i P A A
JBES AT BT i RN 7 18], AT TR ot 2™ 225 AE & B RTT  iba BUZ 1 2B A
AR SR EAE . BESEIX D) T RIS BRCHEISE AR ST TUA A AR — R 5, I e R AT R SRR



654 A s XA R %36 &

25 um
)

K3 ERERIXAK 7 B OUa A i ik fLARAE
Fig. 3  Characteristics of secondary dissolved pores in Chang 7 member of the Yangchang Block
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Fig. 4 Characteristics of organic pores in Chang 7 member of the Yangchang Block
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Fig. 5 Characteristics of structural fractures in Chang 7 member of the Yangchang Block
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Fig. 6 Characteristics of lamellation fractures in Chang 7 member of the Yangchang Block
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Table 1 Condition and results of desorption experiments with samples from Well 4 in Chang 7 member of the Yangchang Block

Py MR AR AL i % e RO AL it/ e

h (mL-g™") ¢ G, C, nC, ooebBc, d%c, 8By 8D 3D,

1-1 24 730 84.12  11.29 3.21 0. 64 1.29 0.83 -50.1 -37.9 -32.4 -267 —248

S1 1-2 216 730 81.12  14.89 2.44 0.73 1. 54 0. 80 -49.2 -37.5 -32.3 -267 —-245
1-3 312 760 77.08 15.24 6.02 0.71 1.39 0.77 -46.5 -36.9 -32.2 -265 —-244

2-1 43 1900 73.67 17.91 5.36 1. 04 2. 14 0.73 -48.3 -37.4 -32.3 -271 -250

S2 2-2 242 950 68.56  18.57 8.02 1.36 2.75 0.69 -47.0 -36.7 -32.2 -268 —247
2-3 261 1 000 63.72  19.97 10.61 1.82 3.73 0. 64 -46.4 -36.4 -32.0 -267 —247
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Table 2 Condition and results of desorption experiments with samples from Well 5 in Chang 7 member of the Yangchang Block

CREE, R, A

RIS IR 30 3R L 235 4/ %o

FEhS « h (mL-g™!) Ci7Cis 3¢, 3¢, 3¢, alscnc4 SBCCOZ oD, 8D,
1-1 20 48 0.377 0.79 -51.6 -37.8 -32.1 -30.0 -16.1 -264.3 -229.8
1-2 20 48 0.177 0.78 -49.3 -37.3 -32.4 -30.3 -17.9  -255.1 -222.9
1-3 20 48 0.099 0.77 -50.1 -37.4 -32.0 -29.8 -18.9 -264.4 -227.9
1-4 40 48 0. 255 0.74 -50.2  -37.7 -32.4 -30.2 -15.3  -263.8 -230.2
! 1-5 60 48 0.221 0.65 -48.1 -37.0 -32.3 -31.1 -14.6 -264.3 -232.3
1-6 70 48 0. 158 0.61 -42.4 -34.8 -31.1 -30.1 -20.7 -258.5 -229.6
1-7 80 48 0.077 0.54 -40.9 -35.2 -31.7 -30.7 -17.1 -257.8 -229.6
1-8 90 48 0. 050 0.45 -33.9 -33.5 -31.1 -30.3 -18.4 -251.9 -227.4
2-1 20 48 0.264 0. 80 -51.6  -37.7 -32.1 -36.7 -14.5 -265.2 -225.3
2-2 20 48 0. 136 0.79 -51.3 -37.8 -32.4 -28.9 -19.0 -263.4 -221.7
2-3 20 48 0. 081 0.79 -51.0 -37.5 -32.3 -30.4 -16.9 -263.9 -227.0
i} 2-4 40 48 0.215 0.75 -51.3 -37.9 -32.7 -31.5 -15.7 -263.8 -230.2
> 2-5 60 48 0.358 0.70 -49.7 -37.8 -32.8 -31.5 -16.2 -264.3 -232.9
2-6 70 48 0. 189 0.65 -45.2 -36.4 -31.8 -30.1 -17.2  -256.5 -226.7
2-7 80 48 0.125 0.59 -41.9 -35.6 -31.8 -30.1 -23.3  -256.4 -224.3
2-8 90 48 0. 066 0.50 -36.0 -34.0 -31.2 -30.4 -19.1 -249.8 -226.4
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Fig. 7 Carbon isotope characteristics of desorption gas of core

samples from Well 4 in Chang 7 member of the Yangchang Block
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