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Preparation and Demulsification Performance Evaluation of Nano Iron Sol Stabilized by Biosurfactant
ZOU Jing', HU Yujie**, SHE Yuehui**, ZHANG Fan’, HUANG Peixiu™*, QU Ruixue™*, WANG Zhengliang'
(1. School of Chemistry and Environmental Engineering, Yangtze University, Jingzhou, Hubei 434100, P R of China; 2. School of Petroleum
Engineering, Yangtze University, Wuhan, Hubei 430100, P R of China; 3. School of Energy, China University of Geosciences (Beijing)
Beijing 100083, P R of China; 4. Hubei Cooperative Innovation Center of Unconventional Oil and Gas, Wuhan, Hubei 430100, P R of China)

Abstract: Aiming at the problems of expensiveness and pollution of physical and chemical demulsifiers in the process of oilfield
sewage demulsification, it is advisable to study and synthesize green and environmental friendly demulsifiers. Glycolipid
biosurfactant-producing T strain microorganism was cultured aerobically in the medium for 6 d, then the fermentation
centrifugation supernatant was mixed with water to prepare centrifugation supernatants with different volume ratios. The supernatant
was used as a solvent. A biosurfactant (BS) -stabilized nano iron sol was prepared by a combination of sol-gel and solvothermal
methods. The nano iron sol stabilized by BS was characterized by scanning electron microscopy, X-ray diffraction, infrared
spectroscopy, laser particle size analyzer and Zeta potentiometer. The factors affecting its morphology, size, phase, functional
group, sol stability and particle size distribution were studied. The demulsification performance of the nano iron sol on the oily
sewage emulsion prepared by the oil-water mixture on Weizhou Island was investigated. The results showed that when the volume
fraction of supernatant was 80% and 100% , the iron particles with a particle size of about 200 nm and 40—200 nm could be
synthesized, respectively. The Zeta potential electronegativity of the iron sol prepared with 20% supernatant was the strongest. The
colloidal stability was the highest. When the volume fraction of supernatant was 60% , the nano iron sol product had the best
demulsification effect. It could produce a good demulsification effect on the oil-in-water emulsion formed by sodium dodecyl sulfate
at low temperature. After standing for 24 h, the dehydration rate reached 78%. The demulsification effect on the sewage at the
Nanhai terminal site was obvious. It was recommended to combine biological metabolite with chemical agent and prepare
environmental friendly composite nano demulsifier, meanwhile, study their reuse and other issues in the future.

Keywords: biosurfactant ; demulsifier; environmental protection; nanomaterial ; sewage
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[19] YAO X, JIANG B, ZHANG L H, et al. Synthesis of a novel [J]. Energ Fuel ,2014,28(9) : 5998-6005.
dendrimer based demulsifier and its application in the treatment [20] XS, BIEF, e, 5. lobt k-l S AR L) 1Y A i
of typical diesel-in-water emulsions with ultrafine oil droplets JePERERFFEL)]. Tolk/kAbEE,2018,38(3) : 61-64.

Synthesis and Application of a Dendritic Multi-branched Demulsifier
XIAO Lihua, XUE Baoging, LYU Peng, SONG Xin, XIA Huan
(Tianjin Branch Company ,CNOOC(China) Lid. , Tianjin 300452, P R of China)

Abstract: In order to improve the demulsification effect of the crude oil emulsion from Bohai Sea S oil field, styrene-maleic
anhydride copolymer (SMA) was synthesized from styrene and maleic anhydride radical polymerization, the polybranched
water-soluble demulsifier TS-Z806 was synthesized by graft copolymerization of SMA and 1.0 G PAMAM, the main chain being of
polystyrene-maleic anhydride copolymer, and the side chain being of 1.0 G PAMAM. The demulsification effect of the demulsifier
on crude oil emulsion at different temperatures of 50—90 ‘C was investigated, and compared with that of polyether demulsifier
IJM-01, the demulsifier was used for the first time in Bohai Sea S oil field. The results of laboratory and field tests showed that the
demulsification effect of polyether demulsifier JM-01 on crude oil emulsion was worse when the temperature was higher than 70 C
However, TS-Z806, a non-polyether demulsifier, still had good demulsification effect on crude oil emulsion at the higher
temperature. The demulsifier TS-Z806 had shown excellent demulsification performance in treating the produced fluid containing
polymer at the confluence of the crude oil comprehensive pipelines in Bohai Sea S oilfield. The demulsifier could obviously
improve the water quality of the demulsified water, and the emulsified layer of the upper oil was lower after demulsification, the
emulsified layer after dehydration decreased by about 69% . The demulsifier could realize the high-efficient treatment of the
polymer-containing produced liquid,and had a good field application prospect.

Keywords: demulsifier; dendritic branching; produced liquid treatment ; water quality
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