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Performance Evaluation of High Strength Gels for Low Temperature Operation with Pressure
WANG Ying', CHENG Li', LIAO Ruiquan', LI Zhen’, ZHANG Kangwei’, YUAN Long’
(1. Key Laboratory of CNPC for Oil and Gas Production, Yangize University, Wuhan, Hubei 430100, P R of Chinas; 2. School of Urban Construction.,
Yangtze University, Jingzhou, Hubei 434023, P R of China; 3. Downhole Operation Company, Dagang Oilfield Company, PetroChina, Tianjin
300280, P R of China)

Abstract: In order to meet the requirements of high gel strength, controllable gelation time and broken gelation in low-temperature
oil well with pressure workover, a tough gel which was suitable for low temperature environment with 30—50°C , was made of
polymer P3600 and self-made crosslinking agent Smel 30. The bonding mechanism could be studied by the analysis of its
microstructure through SEM. Through the strength of the gel tested by universal material machine and the gelation time and relevant
contributing factors studied by viscosity method, the stability and breaking properties of gel were investigated. The results showed
that the gel composed of 8.75% P3600 and 2% Smel 30 could stabilize into gel when the temperature was 30—50°C and pH value
was 4.5—5.5, and form a three-dimensional network structure, whose strength reached 18 N. The gelation time of gel was
influenced by pH value, which could be adjusted by the control of pH value on site. Metal ions could shorten the gelation time,
which could be used as another factor to control the gelation time. The gel system had good oil resistance and stability, and could
break quickly into fluids after pressure operation, which met the requirements of pressure operation.

Keywords: pressure operation; low-temperature; gel; gelation time; gelation strength; gel breaking and backflow
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