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Effect of Natural Gas on Oil Dehydration of Bohai Qilfield
WANG Jing
(CNOOC EnerTech-Drilling & Production Company , Tianjin 300452, P R of China)

Abstract: In order to analyze the influence mechanism of natural gas on oil dehydration, the natural gas was injected into the inlet
oil of the first stage separator, the second stage separator and the electronic dehydrator which already had water base demulsifier in
Bohai oilfield through gas-oil mixture equipment. The effect of gas dosage and time on the diameter of waterdrop in roily oil was
studied, the effect of gas flow rate on oil dehydration was studied, the field trial of organic silicon defoamer was carried out and the
influence of defoamer on oil dehydration was analyzed. The results showed that the waterdrop diameter and the dehydration rate of
roily oil in the inlet of the first stage separator changed slightly as increasing flow rate of natural gas. While the waterdrop diameter
increased and the dehydration rate accelerated in the inlet of the second stage separator and electronic dehydrator. When the flow
rate of natural gas was 3 L/min, the balanced diameter of waterdrop reduced and the dehydration rate decreased. After the defoamer
was injected into the inlet of the second stage separator and electronic dehydrator, the dehydration and degassing effects improved
with increasing concentration of defoamer. The defoamer accelerated the degas rate of natural gas in the oil. The emulsifying
waterdrop motion was accelerated when the gas bubble floated upward, which increased the coalescence rate of the small
emulsifying waterdrop into the big one and finally improved the dehydration of oil.

Keywords: natural gas; crude oil; dehydration; degas; defoamer
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Action Mechanism of Dispersants on Heavy Oil Asphaltenes
ZOU Jian', ZHAO Lin’, WANG Hongyu', ZHANG Longli*, WANG Qiuxia'
(1. Tianjin Branch, China National Offshore Oil Corporation Limited, Tianjin 300459, P R of China; 2. College of Science, China University of
Petroleum (East China), Qingdao, Shandong 266580, P R of China)

Abstract: In order to improve the stability of Guantao and Gudao heavy oil, the improvement effect of dispersant NA1, AA, oleic
acid, lauric acid and palmitic acid on asphaltene solubility was investigated, and the dispersant NA1 and AA were chosed due to the
stable dispersion to the two asphaltenes. The effect of treatment temperature on the improvement effect of the dispersant and the
interaction mode between the dispersant and the asphaltene were further investigated. It was found that the polyol nonionic
dispersant NA1 could significantly increase the concentration of asphaltenes in the solution at low temperature; when the
temperature was raised to 80°C, the concentration dropped sharply, which was still much higher than the asphaltene concentration
without added NA1. The improvement effect of the sulfonic acid group-containing ionic dispersant AA was less affected by the
treatment temperature. In addition, it was obtained by infrared spectroscopy that the sulfonic acid group of AA could form a
red-shift hydrogen bond with the N—H bond and the O—H bond in the asphaltene. A functional group such as the hydroxyl group
O—H, ether bond or ester group in NA1 could form a blue-shift hydrogen bond with the hetero atom such as N, O or S in the
asphaltene molecule and the aromatic ring system conjugated © bond. Both dispersants interact with asphaltenes by adsorbing on the
surface of asphaltene molecules and forming hydrogen bonds.

Keywords: dispersant ; heavy oil stability; asphaltene solubility; processing temperature
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