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Dissolution Mechanism of Carbon Dioxide in Heavy Oil with 1, 2-Dimethoxyethane as Solubilizer
YU Tiantian"**, HAO Tingting’, ZHAI Yong™*, LIN Jisheng’*, YANG Hongxia', WANG Chuangye*

(1. College of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shangdong 266580, P R of China; 2. Engineering
Technology Institute of Shengli Otlfield, Sinopec, Dongying, Shandong 257000, P R of China; 3. Shandong Key Laboratory of Heavy Oil Production

Technology, Dongying, Shandong 257000, P R of China; 4. College of Chemistry and Chemical Engineering, China University of Petroleum (East

China) , Qingdao, Shandong 266580, P R of China)

Abstract: In order to reveal the mechanism that carbon dioxide dissolved in heavy oil in the presence of solubilizer, the solubility
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of carbon dioxide in heavy oil was experimentally determined as a function of temperature, pressure and the content of solubilizer
1, 2-dimethoxyethane. The solubility parameters of carbon dioxide under different conditions were calculated by molecular
dynamics simulations. The radical distribution functions of carbon dioxide and solubilizer were calculated. It was found that lower
temperature, higher pressure and greater content of solubilizer are favorite to the dissolution of carbon dioxide, in accordance with
that found in experiments. It is the strong attraction between carbon dioxide and 1, 2-dimethoxyethane molecules that led to the
solubilization of carbon dioxide in heavy oil. The results provide a theoretical direction to development of solubilizers of carbon
dioxide in heavy oil. Those small organic molecules rich in ether groups are potential solubilizers of carbon dioxide.

Keywords: carbon dioxide; solubilizer; 1,2-dimethoxyethane; solubility parameter; radial distribution function

(355 448 11, continued from p. 448)
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Influence of Pore Structure of Tight Reservoir on Qil Displacement Effect of Nano Fluid
XU Kangning"*, DING bin**, WU Wei’, GEN xiangfei* *, HUA Shuchang’, CHEN Minggui'*, SHI Qiyao'"*
(1. College of Petroleum Engineering, Yangtze University, Wuhan, Hubei 430100, P R of China; 2. Hubei Provincial Key Laboratory of Oil and Gas
Drilling and Production Engineering, Wuhan, Hubei 430100, P R of China; 3. China Petroleum Exploration and Development Research Institute,
Beijing 100083, P R of China; 4. Oilfield Chemistry Key Laboratory, China National Petroleum Corporation, Beijing 100083, P R of Chinas 5. Jilin
Oilfield Branch Company , PetroChina, Songyuan, Jilin 138099, P R of China)

Abstract: Due to small pores, smaller throat, and lower mobility of crude oil in Jilin low permeability tight reservoir, water drive
effect is poor. A nano fluid enhanced permeability and oil displacement (NFEPOD) system was adopted, and through the core oil
displacement experiment the oil displacement efficiency of the NFEPOD system on the tight core was investigated, through the core
nuclear magnetic resonance test and CT scanning, the influence of the pore structure of the tight reservoir on the oil displacement
effect of nano fluid was focused on. The results showed that the NFEPOD system could reduce the injection pressure of tight core
oil displacement experiment, with a maximum decrease of 46.2%. When the pore structure of tight reservoir was good, the oil
displacement effect was obvious, with a maximum increase of 30.21% . The NFEPOD system could remarkably enhanced oil
recovery when the crude oil was distributed in pore throat with an average pore radius greater than 1 um. CT scanning of cores
showed that the average pore throat radius, effective connected pore ratio and pore coordination number of tight cores would affect
the injection pressure and oil displacement efficiency of the NFEPOD system, the average pore throat radius and the proportion of
effectively connected pores had a greater impact.

Keywords: iight reservoir;nuclear magnetic resonance ; CT scan; digital rock; surfactant
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