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Experimental Study on Polyhydroxy Bis-quaternary Ammonium Salt Molecular Deposition Film Oil

Displacement
WANG Rui', ZENG Meiting’, HE Long’, HUANG Xueli*, LIU Yaoyu’, LI Zhou'
(1. Research Institute of Petroleum Technology and Engineering, Henan Oilfield Branch Company, Sinopec, Zhengzhou, Henan 473000, P R of
China; 2. College of Chemistry and Chemical Engineering, Xinjiang University, Urumgqi, Xinjiang 830000, P R of China; 3. Northwest Oilfield Branch
Company, Sinopec, Urumgqi, Xinjiang 830000, P R of China )

Abstract: As a new nano material oil displacement system, molecular deposition filming flooding agent (MDFFA) can effectively
improve oil displacement efficiency. In this paper, trihydroxymethyl aminomethane, epichlorohydrin and triethylamine were
selected as raw materials to synthesize a single molecular biquaternium salt system for molecular deposition film oil displacement.
The viscosity, cation degree, surface tension and contact angle of MDFFA were measured, and the oil displacement effect was
evaluated by dynamic flooding test. The results showed that MDFFA had stable performance, and the viscosity of the system was
about 1.11 mPa-s. When the concentration was 800 mg/L, the cation degree reached up to 71.73%, and the adsorption performance
on the surface of sandstone was the best. MDFFA could change the wettability of the oil-wet surface slide, the connect angle being
of 98.70°, to the weak oil-wet, the connect angle being of 85.31°, and made the water-wet surface slide, the connect angle being of
58.1°, more hydrophilic, the connect angle being 45.58°. MDFFA could displace the crude oil that could not be produced by water
flooding. After water flooding was converted to molecular deposition flooding, the displacement efficiency increased from 42.55%
to 48.29% , while after molecular deposition flooding directly, the displacement efficiency reached up to 54.81%. Compared with
molecular film flooding after water flooding, direct molecular film flooding could enhance higher oil recovery.

Keywords: molecular deposition filming; oil displacement; wettability; sandstone formation; enhanced oil recovery
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Preparation and Performance Evaluation of Auxiliary Gel Breaking Microcapsule with Enhanced

Mechanical Property
ZHU Yongjie', ZHAO Yarui’, DOU Shufan’, CHENG Li', LIAO Ruiquan', LI Zhen'
(1. Key Laboratory of CNPC for Oil and Gas Production, Yangtze University, Wuhan, Hubei 430100, P R of China; 2. No.11 Oil Production Plant,
Changgqing Oilfield Company, Qinyang, Gansu 745000, P R of China)

Abstract: Gel valve technology has been widely used in underbalanced drilling and completion operations. At present, the
combination of mechanical drilling and chemical breaking is the main way of breaking gel, but the process of breaking gel still has
the problems of long cycle and high operating cost, which cannot meet the requirements of on-site production. The auxiliary gel
breaking microcapsule was prepared by double emulsion method using polyvinyl alcohol (PVA) as the stabilizer solution and ether
analogue (EA-1) as the shell layer to cover hydrochloric acid (HCI). The microstructure and particle size distribution of the product
were analyzed by scanning electron microscope. The properties of gel breaking aid and slow release of microcapsules and their
influencing factors were studied. The results showed that when the microcapsule was prepared with 6.5% EA-1 solution and 2%
PVA stabilizer solution, the morphology of microcapsule was desired, the particle size ranged from 40 to 60 pm, and the drug
loading rate was approximately 44.4%. At 60 °C , the auxiliary gel breaking microcapsule acted as a filler in the gel, which
increased the gel strength by 64.3% and the gel breaking efficiency of gel breaker by 36.7%. Compared with the system without
microcapsule, the gel breaking time was reduced by 1/3, which greatly shortened the field construction period and improved
economic benefit.

Keywords: pressure operation; microcapsule; emulsion method; slow release; gel breaking agent
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