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Reservoir Corrosion and Formation Water Scaling of CO, Flooding in Changqing Oilfield
ZHOU Pei'?, ZHOU Zhiping'?, LI Qiongwei'?, QI Jianjing'*, HE Miao'*
(1. National Engineering Laboratory of Low Permeability Oil and Gas Field Exploration and Development, Xi’ an, Shaanxi 710018, P R of China;
2. Oil and Gas Technology Research Institute, Changqing Oilfield Branch Company, PetroChina, Xi’an, Shaanxi 710018, P R of China)

Abstract: According to the characteristic of high salinity of formation water, high concentration of Ca**, Mg’", Ba’", Sr’", and
easy corrosion of reservoir rock demonstrated in CO, pilot test in Changqing oilfield, a study of the interactions of CO,-formation
water and CO,-rock-formation water, as well as simulation experiments to present the effects of CO, flooding on reservoir rock
were carried out. The results showed that the change of pH value, pressure and temperature had little influence on the concentration
of cations in formation water and did not lead to the formation of inorganic scale in the process of CO, flooding. In the near-well
zone of gas injection well, with the increase of injection pressure, the dissolved CO, in formation water increased, and the pH
value of solution decreased, resulting in the dissolution of reservoir rock. The core piece became more hydrophilic after interacting
with CO,, which was conducive to improving physical property of reservoir and enhancing oil recovery. In near wellbore area of
production well, due to the reduced pressure, a lot of CO, dissolved in the formation water was escaped. The hydrogencarbonate
minerals in formation water became insoluble carbonate precipitation, which led to the reducing of reservoir permeability,
decreasing of porosity, and the damage of reservoir. It was not conducive to the oil recovery of long 8 low permeability reservoir.

Keywords: low permeability reservoir; CO: flooding; reservoir corrosion; scaling; Changqing oilfield
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Two-stage Curing Kinetics of Epoxy Resin Plugging Agent System
WANG Rui', YANG Biao’, HE Long’, HUANG Xueli®
(1. Research Institute of Petroleum Technology and Engineering, Henan Oilfield, Zhengzhou, Henan 473000, P R of China; 2. College of Chemistry
and Chemical Engineering, Xinjiang University, Urumgqi, Xinjiang 830000, P R of China; 3. Research Institute of Petroleum Engineering Technology,
Northwest Oilfield Branch Company, Sinopec, Urumqi, Xinjiang 830000, P R of China)

Abstract: In order to study and accurately predict the curing process and curing behavior of thermosetting epoxy resin plugging
agent, the non-isothermal differential thermal scanning calorimetry was used to study the curing reaction kinetics of epoxy resin
plugging agent system. The Kissinger equation and two-parameter (m, n) autocatalytic model were used to fit the curing kinetics of
the system and calculate the curing kinetic parameters. The results showed that the curing process of the plugging agent system
consisting of epoxy resin and triethanolamine was two-stage curing, which was a gelation stage and a curing stage. The apparent
activation energy of the two stages obtained through fitting was 63.489 and 123.56 kJ/mol respectively. The activation energy in
curing stage was twice bigger than that in gelation stage. The autocatalytic kinetic equation obtained from the two-stage curing
process and the experimental data had a good degree of fit, which was instructive for the application of epoxy resin plugging agent
system.

Keywords: epoxy resin; plugging agent; curing kinetics; two-stage curing
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