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Study on reaction kinetics in oxidative turbidity-dissolving of organics-rich shales
XIAO Xu-giao', HU Hao-ran®, CHANG Cheng’, LI Ai-rong'* , WANG Jian-jun’
(1.College of Chemistry & Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China;
2.PetroChina Southwest Oilfield & Gasfield Company, Chengdu 610000, China)

Abstract : Chemical oxidation,as one of the important methods to improve shale gas desorption,can effectively solve
the problems of difficult desorption and low permeability in shale gas exploitation.In order to clarify the characteristics of
shale-oxidation fluid reaction,three kinds of oxidants are employed to study their oxidation and turbidity-dissolving effects
on organics-rich shale in Longmaxi Formation, Sichuan province, China.The influences of the type and concentration of
oxidant , temperature , solid-liquid ratio and other factors are tested. Moreover, the kinetics of shale oxidation reaction is
studied through experiments.It is shown that NaClO can oxidize minerals such as pyrite and dolomite ,and organic matters
such as thiophene and sulfoxide in the shale to form dissolution pores. The average pore size of the shale reservoir
increases from 4. 54 nm to 14. 21 nm due to dissolution. With the increasing NaClO concentration , temperature and solid-
liquid ratio, shale dissolution rate increases firstly and decreases then.The reaction speed increases as a power function

with the change of NaClO concentration and increases exponentially with the change of temperature.The activation energy

of the reaction is 31 255.6 J-mol™" when the concentration of NaClO is 0. 6 mol-L™".
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