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Effect of Drilling Fluid Inorganic Salt on Rate of Penetration

Gao Fei, Zhao Xionghu, Zhou Chao

(MOE Key Laboratory of Petroleum Engineering (China University of Petroleum (Beijing)) . Bei-
jing 102249, China)

Abstract: Optimizing the performance of drilling fluids to increase the rate of penetration(ROP)is one of the
most effective ways to reduce drilling cost. Through constant pressure drilling experiments, this paper investigates
the interactions between inorganic salts in drilling fluids and sandstones.and their influences on ROP. The prelimi-
nary mechanism was analyzed combined with ¢ potential of cutting-solution mixture. The results show that AICL,
and Al, (SO4); can effectively increase the ROP. The ROP was increased by 33. 7% with AlICl; concentration of
0. 01 mol/L. The analysis of ¢ potential shows that A" can change the negative ¢ electrical potential in cuttings to
zero and then to positive. With the ¢ electrical potential larger than —10 mV,the ROP is increased dramatically.
With ¢ electrical potential close to zero, the rock surface possesses a relatively high surface free energy which helps
rock breaking. Accordingly,it increases the ROP and lowers the drilling cost.
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Fig. 1 Schematics of drilling devices
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The relationship between time and drilling depth
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