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Abstract: Due to the characteristics of high temprature, high stress and low permeability deep fractured shale reservoirs, great
difficulties are aroused to hydraulic fracture treatment. Therefore, How to improve the rock properties near the wellbore and to
reduce the treatment pressure is the key to hydraulic fracturing safely and efficiently. The influencing factors of rock
mechanical properties and reaction between hydrochloric acid and shale are analyzed firstly, and then a series of macroscopic
and microscopic experiments are conduced, explaining the mechanical mechanism of acidification pretreatment to improve the
rock properties near the wellbore and to reduce the decreasing breakdown pressure. Subsequently, true triaxial hydraulic
fracturing experiments are performed on the shale specimens collected from Longmaxi in the southeast of Sichuan Basin. The
influences of acidification pretreatment on fracture initiation and propagation are investigated by soaking the open-hole section
of shale specimens using hydrochloric acid. The experimental results show that the initiation pressure deceases sharply after
acidification, and acidification reaction changes the properties of natural fracture surface, resulting in the formation of a
complex fracture geometry near the wellbore. Besides, the pump pressure rises for the second time after hydraulic fracture extends
through acidification region. The complicated natural fractures near the wellbore promote acid-rock reaction, contributing to forming
a complex geometry and fluctuating the fracturing curve frequently. The good match between the indoor experiments and the on-site
treatment indicates that it is effective to improve the reconstruction effects of deep shale reservoirs by acidification.

Key words: deep shale; high temperature; high in-situ stress; acidification; fracture propagation
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Fig. 1 Process of acid-rock reaction
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Fig. 2 Variation of specimen surface before and after acidification
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Table 1 Data of whole rock X-ray diffraction
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92 & 648 — 1.8 272
TE: BESSRIIA “a” SEH “a” WA TAIREL, X7 TR e,

NEM R BT 5 Va0 AR 0L,
BE 3 AR TR AT R s R . K38
BRAC TG SR 324, BRALAT (2B SHE 2
KR, RARBUR, BRAE CHIED AR HUIR 5 5
PR 4 ONIRALHT S S RLLBR AR S 0L, B AL
A CAEED FIEFLERAE0.3 pm 4, BALE CHED
SEFLBR RIS KB 5 pm 7275 o B 5 NERALTHT S I i
BT A, BRAGHT (D REEVEETEL2 pm
A, BAFRE CHED miTRem Emiwa. A
TR SRR, REEVEEA R (2.3 ym 24D
TERBE A EIEE A . A TSRS XRD fiT
SE AT RAH 2, 3 RO SR T R N T
Ja AT A 5 UL R B S R TR AL

e 8 <= Fadon

VEGA TESCAN

it ersso —/|

3 BRI RS MENREE

Fig.3 Variation of pyrite before and after acidification
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Fig. 4 Variation of intergranular micropore before and after

acidification
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Fig. 5 Intergranular crack width before and after acidification
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Fig. 6 Comparison among mechanical parameters of rock before
and after acidification
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Fig.7 Fracture geometry after triaxial tests
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Table 2 Parameters for hydraulic fracturing
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Fig.9 Fracture geometry of shale outcrops before fracturing
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Fig.10 Fracture geometry of shale outcrops after fracturing
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Fig. 11 Fracturing curves
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Table 3 Core dissolution experiments on target formation
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AT TR ST FEC WA %%
2/38-1 20%HCL 60 4 8.16
2/38-2 20%HCL 60 4 7.31
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2/38-4  15%HCL+3%HF 60 4 8.60
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Fig. 12 Fracturing treatment curves
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