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Adaptability and Mechanism of Surfactant in High-salt Reservoirs

—Taking Yanmuxi Qilfield of Tuha as an Example
ZHENG Rui, LI Nanxing, LI Qian, LI Hui, ZHOU Xiaosong
(Research Institute of Engineering and Technology, Tuha Qilfield Branch Company, PetroChina, Shanshan, Xinjiang 838200, P R of China)

Abstract: Aiming at the characteristics of high-salt reservoirs in Yanmuxi oilfield and the technical requirements for enhanced oil
recovery, the development of salt tolerant surfactant and reservoir adaptability was carried out. The results showed that the nonionic
surfactant composite system DW-01 had the characteristics of low interfacial tension, strong anti-adsorption ability, excellent
foaming effect and high oil displacement efficiency. When the concentration of DW-01 exceeded 0.05% , the oil-water interfacial
tension could achieve ultra-low interfacial tension (10” mN/m) and could still reach the order of 10 mN/m after three times contact
with oil sands. The injection of 0.4 PV DW-01 solution with the concentration of 0.3% could enhance oil recovery by more than 8%
after water flooding, indicating that DW-01 had wonderful adaptability to the target reservoir. After water flooding, the surfactant
mainly flowed along the dominant channel formed by water flooding, and unaffected area of water flooding was low. Hence, the
surfactant must be used in combination with other flow diversion measures to achieve better increasing oil and decreasing water cut
effect.

Keywords: Yanmuxi oilfield; surfactant; reservoir adaptability ; physical simulation
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Effect of Carbon Dioxide Injection on Mineral and Pore Structure of Low Permeability Reservoirs
ZHAO Lin', JIANG Erliang', WANG Shusen', LUO Quanmin®, LI Binfei’, ZHU Di’, BAI Hao’
(1. Research Institute of Petroleum Engineering and Technology, Henan Oilfield Branch Company, Sinopec, Nanyang, Henan 473132, P R of China;
2. Xinjiang Oil Production Plant, Henan Oilfield Branch Company, Sinopec, Kuitun, Xinjiang 833200, P R of China; 3. School of Petroleum
Engineering, China University of Petroleum(East China), Qingdao, Shandong 266580, P R of China)

Abstract: In the process of oil recovery with carbon dioxide injection, carbonic acid is formed when carbon dioxide dissolves in
water, which reacts with reservoir minerals, and the mineral composition of rock and physical properties of reservoir are changed.
In this paper, the changes of minerals, producing fluids, microstructure and permeability of low permeability reservoir under three
different injection methods of CO, flooding, alternate CO./waterflooding and CO, huff-and-puff were studied by laboratory
experiments. The results showed that the core permeability could be increased by these three CO. injection methods to some degree.
Among them, alternate CO»/water flooding had the most obvious effect on the core permeability, the concentration of calcium and
sodium ions of the producing fluids increased obviously and the dissolution of carbonic acid resulted in the reduction of plagioclase
and calcite in the core so that the content of calcite and feldspar in the core mineral decreased. The original microstructure of rocks
was dense, and the core possessed poor connectivity and poor development of intergranular pores. After the effect of carbonic acid,
the microstructure of rocks was loose, and the core possessed good connectivity, well-developed intergranular pores and obvious
dissolution.

Keywords: CO: flooding; mineral composition; physical properties of reservoir; interaction
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