WX BEND AL

0% 1 RESERVOIR EVALUATION AND DEVELOPMENT 20204E2 H

SR RIS, A, T 45 A E AT DR & A AL DUERB & R A 2 ] I =OR0T 55 9F &, 2020, 10(1) : 56-63.
YOU L J, ZHOU Y, KANG Y L, et al. Effect of oxidizing working fluid on permeability of organic—rich shale[J]. Reservoir Evaluation
and Development, 2020, 10(1): 56-63.

DOI:10.13809/j.cnki.cn32-1825/te.2020.01.009

AULEAF RN EFIRIESERNZN

HAE R B RO, BB, AR
(PG A0 R R BT & TR T 52058, DI 46 610500)

WE:FANAAEARTHREAWNAENR, B ELT AREMEINRELRKE L. HABEEFLIRTHERES
N RSN B, 56855 BRI BAL, T8 T8 65 5 b K% M2 ik 69 4 38 Fo b PR A, dEW )1 4
WIABFYAMESY R AL RATANATETFREMERES § AR T EER L5, 00 8 LM 33T T2 %
BBERNEW., AERERXN, EANRAREEBEMKREE, BEFLMERKANTR BAL(ER) W EATIRE,
B A M 5 v R (LR R AL/ T 450 mV B, PR Fe,05 Fe(OH) s, 2 468 (FeCOs) | = K B: 45 (CaS0,+ 2H,0) \MgSO, 1
BaSO, % b % 0% B AR MOR Ao 28 25 B B AR GOR, R BN 2 BB F K. FEANFREKERENMF A8HF, REANTHE
BB, RATRERE T S 2R THBRNERET M,

KR T A AB M i ERE; LR WT s ok is s E LR B

RESYES TE3T XERFRIRAG : A

Effect of oxidizing working fluid on permeability of organic—rich shale
YOU Lijun, ZHOU Yang, KANG Yili, DOU Liandong, CHENG Qiuyang

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University,
Chengdu, Sichuan 610500, China)

Abstract: Organic—rich shale deposits in the anoxic reductive environment, and is rich in pyrite, chlorite, organic matter and other
reductive components. In the process of oil and gas development, a large amount of oxidizing working fluids enter the reservoir,
which is incompatible with rock and fluids in reservoir, thus breaking the physical and chemical equilibrium between shale
reservoir and formation fluids such as oil, gas and water. The organic—rich shale of Silurian Longmaxi Formation in Pengshui area
of southeast Sichuan Basin was selected to conduct the experiment on the interaction between oxidizing fluid and organic—rich
shale, so that to analyze the effect of oxidizing working fluid on shale reservoir permeability. The results show that the after the
contact of organic shale and oxidizing working fluid, the permeability will change with the fluid oxidation—reduction potential (Eh),
which is called oxygen sensitivity. When the fluid oxidation—reduction potential is less than 450 mV, the generated chemical
precipitation solid particles and solid particles of shale debris, such as Fe,0s;, Fe (OH) s, siderite (FeCO;), calcium sulphate
dihydrate (CaSO,4+2H;0), MgSO, and BaSOs, lead to the reduction of shale permeability. Regulating Eh of working fluid, inhibiting
oxygen sensitivity damage, and playing the role of oxidation and permeability enhancement are the development direction of
completion fluid of oil and gas reservoirs under reductive environment.
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Table 1 Shale mineral content of Longmaxi formation
in east Sichuan
UEE4 S A % LEVEG S I 5%
FaE 47.7 A 34
RSN 32.5 A=A 3.1
BHA 7.4 B 3.7
A 2.2

x2 JIFEDZRATTEREEFEMSH
Table 2 Basic parameters of shale fracture rock
samples in Longmaxi formation

e KE HRY RMBER RINBER
7 mm mm 107 pm® 107 pm’
LMX-1 48.10 25.10 110.01 5.77
LMX-2  38.44 24.72 3.24 0.51

#=3 MBRYENLIEFEMER] S ERE
Table 3 Classification criteria for oxidation-reduction
quality of sediments
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Fig. 1  Test results of permeability and dimensionless permeability of rock sample LMX-1
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Fig. 2 Test resulis of permeability and dimensionless permeability of rock sample LMX-2
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Fig. 3 SEM image of organic—rich shale after interaction

with oxidizing fluid
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Fig. 4 Morphology and energy spectrum analysis of oxidation
precipitation of rock sample LMX-11
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Fig. 5  Oxidizing solution immerses shale sample produce

iron—bearing precipitation
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Fig. 6 Observation and comparison of shale power

after immersing
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Fig. 7 Changes of solution turbidity during immersion
of organic shale powder samples in distilled water and

oxidation solution
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Fig. 8 Shale soak with distilled water and ammonium

persulfate solution

(from left to right: LMX-3 ~ LMX-9)
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Table 4 Eh values of ammonium persulfate solutions
with different concentrations
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Fig. 9  Test results of permeability and dimensionless

permeability of rock sample LMX-10
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Fig. 10 Micro—Ct scanning images of shale micro—scale
pores and cracks before and after oxidation

(measuring scale: 250 m; resolution: 1.86 wm/pixel)
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