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Development and perfor mance evaluation of gel
plugging system for oily sludge

SUN Xin', JANG Xujian?, YANG Xiaohua®, KANG Chuanhong®, LI Binru!, GUO Jixiang"

(1. Institute of Unconventional Oil and Gas Science and Technology, China University of Petroleum, Beijing 102249,
China; 2. Donghe Oil and Gas Development Department, Tarim Oilfield Company, CNPC., Korla 841000, Xinjiang,
China )

Abstract: The application of conventional profile control agent for Halahatang oilfield, characterized by
high temperature and high salinity, is not practical. Herein, profile control agent of heat and salt resistant gel
for oily sludge was developed by improving the properties of oily sludge and selecting the matching
polyacrylamide. The optimized formula was as follows: 20% oil sludge + 0.8% nonionic high temperature
resistant polyacrylamide NWX-1 + 0.2% phenolic resin + 5% modified polymer monomer (2-acrylamide-2-
methylpropanesulfonic acid) + 0.01% initiator (potassium persulfate) + 0.5% enhancer (unmodified
hydrophilic montmorillonite), of which the percentage represented mass fraction. The temperature and salt
resistant properties, structure, rheological property and breakthrough pressure of the developed gel plugging
system for oily sudge were then evaluated. The results showed that the system displayed controllable gelation
time above 1.6 h, exhibited a dense three-dimensiona network structure of improved the strength up to |
grade with a breakthrough pressure up to 3223 kPa/m. The enhancer used in the system could effectively
improve the viscoel astic modulus of the gel, and the system could recover upon release from creep test.

Key words: oily sudge; profile control agents; microstructure; rheological property; bresking through
pressure; oil field chemicals
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