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Surfactant Depressurizing and Increasing Injection Technology for Sewage Injection Wells in Gas
Reservoir
GUO Chengfei"**, JIANG Guangji', HAN Jingjing', GUO Xianhong*
(1. Gas Production Plant, Puguang Branch, Zhongyuan Oilfield Company, Sinopec, Dazhou, Sichuan 636156, P R of China; 2. College of Energy
Resources of Chengdu University of Technology , Chengdu, Sichuan 610059, P R of China; 3. State Key Laboratory of Oil and Gas Reservoir Geology
and Exploitation in Chengdu University of Technology, Chengdu, Sichuan 610059, P R of China; 4. Petroleum Exploration and Development Research
Institute , Zhongyuan Oilfield Company , Sinopec, Puyang., Henan 457001, P R of China)

Abstract: According to the technical idea of surfactant depressurizing and increasing injection technology for injection wells in oil
reservoir, the technology is studied for sewage water injection wells in gas reservoir to solve the production problems of increasing
pressure and reducing capacity of water injection. By studying the compatibility between surfactant and water injection and the
wettability reversal, the hybrid Gemini surfactant ZS-11 was selected, the phase permeability experiments and the depressurizing
and increasing injection experiments was carried out. The results showed that ZS-11 had a good compatibility and strong wettability
reversal ability at high temperature (130°C) and high salinity (80000 mg/L) formation condition, which made the core wettability
changed from hydrophilic wetting to neutral wetting. Displacement experiments showed that the ZS-11solution with effective content
of 0.2% could increase the relative permeability of liquid phase by 21.2%—52.8% , widened the gas-liquid two-phase permeability
range by 9.3%, and decreased the saturation of equal permeability point by 3.3%—6.2% for cores with water permeability of 1.42x
107, 1.78% 107, 5.27x 107 and 10.53x 10~ um’, respectively. Moreover, the effect of depressurizing and increasing injection was
more obvious especially for low-permeability core, decreasing amplitude being up to 41%. The experimental results provide a new
idea and method for solving the production problem of high sewage injection pressure in gas reservoir.

Keywords: sewage water injection wells; surfactant; depressurizing and increasing injection; wettability ; relative permeability
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crosslinking agent N, N'-methylene bisacrylamide. The dosage of each component was optimized, and the effects of shearing,
formation water dilution, clay mineral, crude oil, acid solution and aging time on the gelling effect of composite gel were studied.
The results showed that the components of the composite gel were arranged according to their influence on gelation time in
following order: acrylamide>urea>polymeric aluminum ferric sulfate>initiator>crosslinking agent. The suitable formula of the
composite gel was 3.4%—5.0% acrylamide, 1.0%—3.0% polymeric aluminum ferric sulfate, 0.4%—0.8% urea, 0.04%—0.08%
initiator and 0.01%—0.10% crosslinking agent. The initial viscosity of the composite gel was lower, but the gelation viscosity was
higher, which indicated good injection and potential plugging ability. The composite gel had good resistance to dilute, shearing and
oil, good stability and quick plugging removal ability. It was suitable for the profile control and plugging operation in heterogeneous
oilfield.

Keywords: Bohai reservoir; plugging agent; composite gel; gelation effect





