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Environmentally friendly solid acid system for
ultra-high temperature carbonate reservoirs
WANG Ding-li', WANG Quan-hang®” , SHI Xiao-zhi', QIAN Si-bei’ , ZHANG Zhao-yang',
BAO Jin', ZHANG Yang®, MAO Jin-cheng”
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Chengdu 610051, China; 2.Southwest Petroleum University, Chengdu 610500, China; 3.Drilling Fluid Technology

Services Company, CNPC Chuanging Drilling Engineering Company Limited, Chengdu 610051, China)

Abstract: The existing acid system, which mainly takes liquid hydrochloric acid as main agent, has the problems
such as high equipment cost, high risk, fast reaction rate between acid and rock, high corrosion and high pollution during
the storage , transportation and usage processes.SGA ,a high-temperature resistant and environmentally friendly solid self-
generated acid, is obtained on the basis of a kind of non-toxic organic anhydride ,and its maximum acid concentration and
acid generation time at 180°C are 17.10% hydrochloric acid equivalent and 120 min, respectively. An ultra-high
temperature resistant solid autogenous acid system is obtained by adding other additives for compounding SGA , and its
performance is systematically studied.The preferred autogenous acid system contains 30% solid acid,3%—5% corrosion
inhibitor,0. 5% iron ion stabilizer,0. 5% co-discharging agent,and 0. 6% gelling agent. Under 180°C , the high-pressure
dynamic average corrosion rate is only 78.36 g/(m”+h), much lower than the standard value [ 80g/(m”-h) ].The
residual acid has a low surface tension and no biotoxicity. The acid-rock reaction rate is —1.49x 107 mol/(s+cm?) ,
which is much smaller than that of conventional acid-liquid system.This ultra-high temperature resistant solid autogenous
acid system has the advantages such as high acid concentration, high temperature resistance, low corrosion, and good
retardation effect,and it is suitable for acidizing and reforming deep or ultra-deep carbonate reservoirs above 180°C.
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FERI T, VS ik 3R i 4 v, S TR EE A F 120°C 1
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