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A New Method for Measuring the Efficiency of Spontaneous Imbibition and Displacement in Low

Permeability Reservoirs
ZHANG Jian'?, ZHAO Juan'?, YANGGuang'*, WANG Chuanjun’, ZHENG Xu’, TANG Xiaoxu’
(1. CNOOC Research Institute Co., Ltd., Beijing 100028, P R of China;2. State Key Laboratory of Offshore Oil Exploitation, Beijing 100028, P R of
China; 3. CNOOC Tianjin Branch, Tianjin 300450, P R of China)

Abstract: Aimed at the problem of spontaneous imbibition physical simulation test using volume method and weighing method, In
this paper, a set of device and method for measuring the efficiency of spontaneous imbibition and displacement in low permeability
reservoir was developed. Through the innovative design of experimental method and device, the traditional volume method and
weighing method were effectively combined to realize the mutual verification of the two data and improve the reliability of the
experimental results. A low-permeability core was used to verify the operability of the device and method. The study of self-priming
oil displacement efficiency in low permeability reservoir plays a positive role.

Keywords: low permeability; spontaneous imbibition; oil displacement efficiency; device
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Treatment of Seawater Based Drilling Waste Water with Cationic Gemini Treatment Agent
QIAO Sanyuan, LIU Qingwang, FAN Zhenzhong
(School of Petroleum Engineering, Northeast Petroleum University, Daging, Heilongjiang 163000, P R of China)

Abstract: In order to solve the problem of demulsification and flocculation of seawater-based drilling wastewater (SDW) treated
by non-acidic non-oxidants in offshore oilfields, a cationic gemini demulsification flocculant was obtained by synthesizing
dihexadecyl dimethyl ammonium bromide (DB) and compounding cationic polyacrylamide CPAM, reverse phase demulsifier OT
and polyaluminium chloride PAC. The influence of pH value, reagent dosage and temperature on the treatment effect of
seawater-based waste drilling fluid was evaluated. The mechanism of demulsification and flocculation of DB was analyzed. The
SDW was characteristic of higher mineralization, oil content (753.01 mg/L) , suspended solid content (75000 mg/L) , larger
viscosity (75 mPa s), and higher Zeta potential (-47.4 mV) absolute value, so it had strong stability. At room temperature (24°C)
and pH=11, when PAM dosage was of 10 mg/L, PAC dosage was of 470 mg/L and OT dosage was of 370 mg/L, the oil content of
supernatant of SDW after treatment decreased to 99.37 mg/L, suspended solid content decreased to 347.43 mg/L, Zeta potential
increased to -20.1 mV, and the viscosity decreased to 23.1 mPa s. Furtherly, after adding 57 mg/L DB, the suspended solids
content decreased to 25.8 mg/L, the removal rate of suspended solids was 99.97%; the content further decreased to 24.5 mg/L, the
oil removal rate was 96.7% ; the Zeta potential increased to-9.8 mV, and the viscosity decreased to 14.9 mPa s. The
demulsification and flocculation effect was excellent, indicated that there was positive synergy among DB, CAPM, OT and PAC.
The corrosion rate of the supernatant to N8O steel sheet was only 0.01 mm/a, which was lower than 2.33 mm/a, the industry
corrosion protection standard (60°C , first-class sea area, N80 steel). When the SDW was treated with DB CAPM, OT and PAC
synergistically, the obtained supernatant met the standard of discharge and reinjection, and could be used to reprepare drilling
fluid, achieving the purpose of high-efficiency treatment of seawater-based drilling wastewater by non-acid and non-oxidant.

Keywords: waste seawater drilling fluid; gemini cationic surfactant; demulsification flocculation; corrosion protection; solid-liquid

separation





