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Preparation of carbon quantum dots-based hydrophobic wetting regulator and
study on its performance in unlocking water-lock

XU Hao-nan, ZHANG Tai-liang ™ , ZHENG Cun-chuan, LIU Shi-lin, PANG Zi-yi
(College of Chemistry & Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract:In order to solve the water lock phenomenon in the production and development process of tight gas
reservoir, a study is performed on the removal of water lock in tight gas reservoir through using modified carbon quantum
dots to change the wettability of rock.Carbon quantum dots with hydroxyl groups are prepared via a pyrolysis method.
During the preparation process, perfluorooctanoic acid monomers with acyl chloride are added to modify the surface of
carbon quantum dots to obtain the modified carbon quantum dots that can act on the rock surface to change the
wettability. The prepared carbon quantum dots,which have a carbon shell with an amorphous structure , are systematically
studied by means of SEM, EDS and other characterization analysis.The modified carbon quantum dots are compounded
with additives to obtain a superhydrophobic wetting regulator that can make the wetting angle of the rock reach 142.7°

and the water absorption rate in self-priming experiment reduce by 65%—70% on average.The core displacement water

lock damage rate can be reduced to 15.225%.
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