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Research Progress and Application Prospects of Intelligent Organic Treatment Agent for Water-based
Drilling Fluid
SHEN Haokun, SUN Jinsheng, LYU Kaihe, HUANG Xianbin, LIU Jingping, WANG Jintang, BAI Yingrui, JIN Jiafeng
(College of Petroleum Engineering, China University of Petroleum, Qingdao, Shandong 266580, P R of China)

Abstract: Traditional water-based drilling fluid has some disadvantages, such as tedious process of drilling fluid configuration,
poor pertinence and weak adaptive ability. Intelligent water-based drilling fluid has become a new research direction in the field of
oilfield chemistry because of its better pertinence and universality, and can greatly reduce the degree of manual intervention.
Through literature analysis, the mechanism and research progress of organic treatment agents in water-based drilling fluid, such as
rheology modifier, filtration loss reducer, shale inhibitor, lubricant and lost circulation control materials were described. According
to the characteristics of different organic treatment agents in intelligent drilling fluid, the application feasibility of intelligent
materials in water-based drilling fluid was discussed, and the research ideas, methods and application prospects of organic
treatment agents in intelligent drilling fluid system were prospected.

Keywords: drilling fluid; organic treatment agent; intellectualization; research progress; application prospect; review

(#5120 5T, continued from p.120)

emulsion flooding systems with different properties, TB (0.3%) and TB + AC (0.3%, mass ratio of 3:2), were constructed by
using micro dynamic emulsification experimental device. The micro stability of the emulsion formed by the two systems and
Shengli heavy oil was analyzed by multiple light scattering method. Then, the oil displacement performance of the two emulsifying
systems was evaluated by sand-filled tube oil displacement experiment, and the microscopic oil displacement mechanism was
studied by glass etching model. The research results showed that the TB+ AC system possessed strong emulsification and the
obtained emulsion was stable. The TB+AC system could make oil-water interfacial tension decrease to 10° mN/m. TB+AC system
could enhance oil recovery by 11.20% based on water flooding. The system could "pull" the residual oil through ultra-low interfacial
tension and strong emulsifying properties to deform it and reduce flow resistance and residual oil content. In addition, the oil film
could also be further emulsified to expand and break the film to enhance oil recovery.

Keywords: normal heavy oil; emulsifying property; stability; microscopic mechanism; enhanced oil recovery
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Preparation and Application of Acrylate-methacrylic Acid Copolymer Emulsion Reverse Demulsifier
ZHANG Tao, ZHANG Ying, YUAN Honggiang, LI Dongning
(CNOOC Ener-Tech Oilfield Chemical Company, Ltd, Tianjin 300452, P R of China)

Abstract: Requirements for sewage treatment chemicals are very high due to the limited sewage treatment equipment and short
residence time in offshore oilfield. Thus, it is necessary to develop a high-efficient reverse demulsifier to improve the separation
efficient of oil and water. The acrylate-methacrylic acid copolymer emulsion reverse demulsifier (EMASA) was synthesized via
emulsion polymerization method by using ethyl acrylate, methacrylic acid and stearyl acrylate as precursors. The structure of
EMASA was characterized, and its water purification performance was investigated by bottle test method with oil removal rate as
the main index. Finally, the field pilot test was carried out on the platform A of offshore oilfield, and the reverse demulsification
mechanism of EMASA was analyzed. The results showed that the actual structure of synthesized product was consistent with the
theoretical structure, and the thermal decomposition temperature of EMASA was 214.5 C. The water purification effect of EMASA
was excellent. The oil removal rate under optimal injection amount (30 mg/L) was 96.5%, and the value further increased to 98.9%
under the help of synergistic flocculant. In the field pilot test, when the dosage of EMASA was 30 mg/L, the oil content in outlet
water of separator decreased from 255.75 mg/L to 197.58 mg/L, with a decrease of 22.74%, and the oil removal rate increased from
95.5% to 96.52%. EMASA used two effects such as rolling sweep and destroying the strength of oil-water interface film to achieve
oil and water separation. The effect was obvious in the treatment of produced fluid with sodium bicarbonate water-type.

Keywords: reverse demulsifier; polyacrylate; emulsion; oil removal rate; mechanism of action
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