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Stability Analysis of Emulsions with Different Water Content Combined with Nuclear Magnetic

Resonance Technology

PU Wanfen, HE Wei, LU Jiayue, CHANG Jiajing, LI Siying

(School of Petroleum and Natural Gas Engineering , SouthWest Petroleum University, Chengdu , Sichuan 610050, P R of China)

Abstract: In order to study the stability of emulsions with different water cut, the self-emulsification of crude oil and produced

water with different water cut was analyzed, and combined with nuclear magnetic resonance (NMR) , the stability characteristics

of emulsions with different water cut in Bohai Sea A reservoir was identified. The results show that under the conditions of 65 C
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(formation temperature) and 3000 r/min rotation speed, the crude oil and water are completely emulsified at water cut of 40% and
50%, and water-in-oil emulsion (W/O) was formed, the average particle size of the emulsion was 1.905 um and 1.487 pm, and the
interfacial tension was 23.93 mN/m and 18.89 mN/m, respectively. The relaxation time and self-diffusion coefficient of the
emulsion with 40% and 50% water content were the smallest, the relaxation time and self-diffusion coefficient of the emulsion with
60% water content was the second, while the relaxation time and self-diffusion coefficient of emulsion with 70% water content
were the largest. When the moisture content was 40%—50%, the emulsion was the most stable. Combined with NMR technology,
the smaller the average particle size of the emulsion, the higher the emulsion viscosity, the lower the interfacial tension, the
smaller the relaxation time and self-diffusion coefficient, the better the emulsification effect.

Keywords: thick oil; interfacial tension; nuclear magnetic resonance; self-emulsification; stability
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Investigation of Hydrolysis Degree of HPAM in Chemical Combination Flooding System by Using HPLC
CHEN Quansheng"**, LUAN Huoxing"**, XU Chongjun"**, GUAN Dan"*°, QUE Tingli" **, MAIMAITI Patiguli"**, SHAO Hongzhi"**
(1.Research Institute of Exploration and Detection, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China; 2. Key
Laboratory of Conglomerate Reservoir Exploration and Development, CNPC, Karamay, Xinjiang 834000, P R of China; 3. Key Laboratory of Oilfield
Chemistry Xinjiang Oilfield Sub-lab, CNPC, Karamay , Xinjiang 834000, P R of China)

Abstract: The amide groups in the polymer (partially hydrolyzed Polyacrylamide and its derivatives) used in chemical
combination flooding are liable to be hydrolyzed and their properties changed, resulting in reducing the effect of chemical flooding.
A rapid high-performance liquid chromatography method for the determination of the degree of hydrolysis of polymers in trace
samples of chemical flooding systems was described. It was used to study the variations of polymer hydrolysis degree in chemical
flooding system under different conditions. Experimental results showed that methods could be applied for determination of
hydrolysis of polymers in trace sample of chemical flooding, hydrolysis of polymers in the environment of reservoir was affected by
connate water, alkali type of chemical combination flooding system, temperature and other factors. The degree of hydrolysis of the
polymer prepared with distilled water at 34 ‘C could be obviously detected, oilfield water of NaHCO; water-type could promote the
hydrolysis of polymers. The rate of hydrolysis reaction in chemical flooding system was in turn: strong base (NaOH) systems >
weak base (Na,CO,) systems > base free systems. The degree of hydrolysis of polymers in various systems increased continuously
during the 90 days of experiment when the temperature was above 60 ‘C , the degree of hydrolysis of polymers in strong base
system was close to 60% after aged for 90 days.

Keywords: high performance liquid chromatography ; chemical combination flooding ; polyacrylamide ; hydrolysis degree;oilfield connate

water
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