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Performance Evaluation and Oil Displacement Efficiency of Zeolitic Imidazolate Framework Nanoparticle
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(State key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum (Beijing) , Beijing 102249, P R of China)

Abstract: In order to analyze the effect of zeolitic imidazolate framework (ZIF) nanoparticles as nano-oil flooding agent on

enhanced oil recovery, ZIF-8 nanoparticles were prepared at ambient temperature and aqueous phase using zinc nitrate hexahydrate

and 2-methylimidazole as original materials. The microstructure of ZIF-8 nanoparticles was characterized. ZIF-8 nanoparticles were
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dispersed in water to obtain nanofluid. The stability of the nanofluid was studied, and the mechanism of enhanced oil recovery was
analyzed by measuring oil-water interfacial tension and contact angle. Finally, the oil displacement efficiency of ZIF-8 oil
displacement system was evaluated through core displacement experiment. The results showed that the average diameter of ZIF-8
nanoparticle was 65.8 nm, and the phase state was single without impurity. When the mass fraction was not higher than 0.03%, the
dispersion of ZIF-8 nanoparticle in water was excellent, and the absolute value of Zeta potential was about 30 mV, indicating a
high stability. After adding 0.03% ZIF-8 nanoparticle to simulated formation water and low salinity water, the oil-water interfacial
tension decreased to 4.66 and 3.97 mN/m, respectively, which decreased by 75.77% and 73.25% compared with that without
adding. The contact angle between nanofluid and core slice decreased from 114° and 109° to 78° and 73°, respectively, and the
rock surface turned to water-wet, which was more conducive to the peeling of oil film. In the core displacement experiment, after
flooding with formation water until oil-free production, 0.03% ZIF-8 nanofluid was injected. The recovery factor in formation water
and low salinity water was increased by 8.25 percentage points and 10.7 percentage points, respectively, which showed a good
effect of enhanced oil recovery.

Keywords : zeolitic imidazolate framework nanoparticle; stability; interfacial tension; wettability; enhanced oil recovery

(425531001, continued from p.310)
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Microscopic Mechanism of CO, Miscible Fracturing Fluid on Low Permeability Reservoir Rocks
LI Yinghui', WANG Changquan’, WANG Qixia’
(1. Jidong Oilfield Branch Company, PetroChina, Tangshan, Hebei 063200, P R of China; 2. Hubei Key Laboratory of Drilling and Production
Engineering for Oil and Gas, Yangtze University, Wuhan, Hubei 430100, P R of China)

Abstract: The interaction mechanism between CO. miscible fracturing fluid and reservoir core was clarified through the
experiment of the change law of core pore structure, core mineral composition and permeability before and after the interaction of
non flowback acid, CO, + solubilizer (or swelling agent or viscosity reducer) in CO, miscible fracturing fluid system with the core
of Liuzan fault block under formation pressure and formation temperature by using the experimental methods such as core
displacement, SEM, XRD and CT. The results showed that non flowback acid and the carbonic acid solution formed by the mixing
of CO, and different water-soluble additives could dissolve feldspar and clay minerals and preferentially dissolve feldspar to produce
minerals such as kaolinite and quartz. The dissolution effect of non flowback acid was the strongest, followed by the mixture of CO,
and solubilizer and the mixture of CO, and viscosity reducer. The liquid permeability and gas permeability showed the same
increasing trend, and the increasing range of liquid permeability showed a strong power relationship with the change of gas
permeability before and after CO, miscible fracturing fluid injection. The research results provided some technical support for CO,
miscible fracturing EOR technology.

Keywords: miscible fracturing ; low permeability ; interaction; pore structure; rock composition
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