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Development and Evaluation of A Seawater-based and High Temperature Polyacrylamide Gel System
JIA Hui', DING Mingchen’, WANG Chuang', ZHU Yiren’, LIAO Yunhu', MA Jinhai’, SONG Xinwang*, WANG Yefei’
(1. Zhanjiang Branch, China National Offshore Oil Corporation, Zhanjiang, Guangdong 524057, P R of China; 2. College of Petroleum
Engineering, China University of Petroleum, Qingdao, Shandong 266580, P R of China; 3. College of Chemical Engineering, Qingdao University,
Qingdao, Shandong 266071, P R of China; Deshi Energy Technology Group Co., Ltd, Dongying, Shandong 257091, P R of China)

Abstract: During development of NH-A oilfield by gas injection, the gas-oil ratio measured in oil wells increases sharply,
indicating the obvious gas channeling. To address this issue, a seawater-based and high temperature gel system was developed.
Non-ionic polyacrylamide (NPAM) and phenolic system were selected as the main agent and crosslinking agent, three methods
were explored to enhance the high-temperature stability of the gel by increasing polymer concentration, adding deaerators to inhibit
polymer degradation and adding high temperature stabilizer. The crosslinking agent, high temperature stabilizer and polymer
concentration optimization were carried out to form a seawater-based high temperature gel system. Finally, the natural gas tolerance
and plugging ability of the system were evaluated. The results showed that, although the high-concentration polymer could enhance
the thermal stability of gels, the dehydration rate of single-high-concentration (0.8% ) non-ionic polyacrylamide gel was more than
90% after ageing for only 48 h. The presence of deoxidizer was also difficult to significantly enhance the thermal stability of gel.
Fortunately, the high-temperature stabilizer could inhibit the interaction between the calcium, magnesium ions and the polymer,
thus, obviously enhanced its temperature resistance, which was the key to the construction of seawater based high temperature gel
system. The final gel formula formed by component-concentration optimization was: 0.4% NPAM + 0.3% urotropine + 0.3%
resorcinol +0.8% stabilizer. It could maintain excellent colloidal state under high calcium, magnesium ion concentration, high
temperature of 125 ‘C and natural gas condition, with a elastic modulus greater than 1500 mPa and a dehydration rate less than
10%. The gel could coexist with natural gas under high temperature and high pressure environment without breaking. It could form a
good plugging on the core with a residual resistance coefficient of 210, a plugging rate of 99.5%, and a high scouring resistance.

Keywords: gas injection; high temperature ; seawater-based gel; nonionic polyacrylamide; stabilizer
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