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Synergy Oil Displacment Effect of Polymeric Microspheres and Origin Microorganism Flooding System
HAN Zuowei, CAO Li, WANG Xiaofeng, SU Ming
(The First Oil Production Plant, Changqing Oilfield Branch Company, PetroChina, Yan’an, Shaanxi 710075, P R of China)

Abstract: In order to further study the synergistic oil displacement effect of polymer microspheres and origin microorganism
flooding technology in low-permeability fractured reservoirs, the plugging ability of polymer microspheres to the core, the
compatibility of microorganisms with reservoir temperature and formation water, and the influence of polymer microspheres on the
propagation ability of microorganisms were studied, and microbiological displacement and polymer microsphere/compound
microbe flooding experiments were also carried out. The test results showed that polymer microspheres had a good injectability in
low-permeability cores. With the further migration of polymer microspheres in low permeability cores, the stepwise plugging effect
would be produced. The optimized microorganisms could grow and propagate well in the reservoir of the target block, with the
addition of polymer microspheres. The interfacial tension between oil and water could be reduced by 47% in microorganism flood
test and the oil displacement efficiency could be increased by 6.91% compared with that of water flooding. Oil displacement
efficiency was higher than that of water flooding with the increasing of 10.05% in microspheres/origin microorganism flooding test,
which met the field profile control and flooding adjustment needs of low-permeability fractured reservoirs in Wangyao block of
Ansai oilfield.

Keywords: polymer microsphere; origin microorganism; low permeability fractured reservoir; Wangyao block; profile control and

flooding adjustment

(455414 1, continued from p.4l4)

Degradation of Anionic Polyacrylamide Microsphere
LI Xiaodan, LI Guanghui, YAN Meirong, ZHOU Weikang
(De])artment of Petroleum Engineering , Yanshan University, Qinhuangdao, Hebei 066004, P R of China)

Abstract: In order to reveal the degradation of anionic polyacrylamide microsphere, anionic polyacrylamide P (AM-AMPS)
microsphere was prepared by emulsion polymerization using 2-acrylamide-2-methylpropanesulfonic acid (AMPS) and acrylamide
(AM) as monomers. The structure and thermal stability of the prepared microsphere were analyzed by transmission electron
microscopy, infrared spectrometer and thermogravimetric analyzer. The viscosity, pH value and particle size of the microsphere
which degraded different times at 80°C after swelling in water were measured. The results showed that the synthesized P
(AM-AMPS) microsphere had a uniform distribution with a particle size of about 70 nm, whose thermal stability was similar to
that of linear polyacrylamide under anhydrous condition. Different from the linear polyacrylamide hydrolysis, whose hydrolysate
was alkaline and the pH value slowly increased, the oxidative degradation of free radical caused the viscosity of the microsphere
solution to drop sharply during 0—4 h microsphere degradation in solution, while the hydrolysis reaction was relatively slow, and
the pH value maintained at about 2.75. After 4 h, the oxidation degradation rate of free radical decreased, and the hydrolysis
reaction promoted the pH value of solution to rise rapidly. Within 0—4 h of the degradation reaction, the anionic polymer segment
in outer layer of the microsphere degraded first, and then the microsphere core partially broken, and the particle size of the
microsphere rapidly decreased.

Keywords: polyacrylamide; polymer; microsphere; degradation; hydrolysis
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