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Analysis on the influencing factors of secondary damage of
seawater-based acid on sandstone reservoir

LI Xiaqing, ZHANG Guicai, GE Jijiang, JIANG Ping, PEI Haihua, ZHANG Xuan, WU Hao

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: The damage type of seawater-base acid was analyzed by X-ray diffraction technology. And the effects of acid
types, pH value, dilution ratio of seawater and electrolytes on the secondary damage were studied by the turbidity method. It
is found that the damage in seawater-based acid preparation and reaction is mainly formed by MgF, and CaF,. Compared with
mud acid system, multi-hydrogen acid is better in mitigating the secondary damage. Increasing the amount of HCI, diluting
seawater and using appropriate electrolytes can also effectively inhibit the precipitations. Based on the analysis of the acid
effects, the complexation effect, and a special kind of abnormal common-ion effect, one seawater-based acid system that can
eliminate the secondary damage in sandstone matrix treatmentis developed.

Keywords : seawater; acidizing; sandstone reservoir; secondary damage; abnormal common-ion effect
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of seawater-based hydrofluoric acid
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Table 1 Turbidity change during reaction between seawater-based acid and calcium carbonate
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Table 2 Dissolution rate of acid and aluminum silicate mineral after 4 h reaction
[N e [Nl Eayilke) LS A

2% MF+2% MH+J%7K 7.13 31.47 15.6 -51.6

2% MF+2% MH+10% HCl+J%7K 7.27 55.33 23.53 -2.8

2% MF+2% MH+10% HCI+iK 7.07 53.67 2.07 -32.53

2% MF+2% MH+3% CaCl, +¥7K 5.8 -41. 67 9.73 -31.47

2% MF+2% MH+3% CaCl,+10% HCl+if7K 8.33 40.27 21.73 22.6

R3  KBRIBKEDHI AR iR SMERSS R MR R B (FTU)

Table 3 Turbidity change during the reaction between

techniques over the world [ J].
2009,14(11) :45-49.

Sino-Global Energy,

calcium carbonate and acid prepared by real seawater

= B K JBEH 5 1 7K
Al 4.48 6.32
G 16.73 19. 14
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