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Coalescence technology and equipment of oil droplets
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Abstract: The key of effective treatment oilfield produced water is the removal of fine dispersed phase oil droplets
which depends on the development of oil droplet coalescence technology. From current domestic and foreign re-
search and application situation, coalescence technology can be divided into material coalescence technology and
hydraulic coalescence technology, and the former can be divided into wetting coalescence technology and collision
coalescence technology. First, the mechanism of material coalescence and hydraulic coalescence was summarized.
The main factors including the properties of coalescing materials and the structure of coalescing reactors affecting
the oil removal efficiency of coalescence were discussed. Then, from the perspective of improving oil removal effi-
ciency and effluent water quality, the development of research and application of technologies and equipment based
on the two mechanisms was analyzed and summarized. From the perspective of application, the performance and oil
removal efficiency of the material coalescence technology and equipment depended on the physical and chemical
properties of the surface of the coalesced material, fluid properties and operating conditions. The performance and
oil removal efficiency of hydraulic coalescence technology and equipment lied in the control of operating conditions
and the optimization of equipment structure. Whether material coalescence technology or hydraulic coalescence
technology, in order to achieve a better oil removal efficiency, the efficient separation of oil and water after coales-
cence was an important factor. Finally, the development direction of coalescence technology had been summarized,
mainly including the modification of coalescence materials, the optimization of equipment structure and the organic

combination of the two technologies.
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Fig. 1 Schematic diagram of material coalescence mechanism
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Fig.2  Schematic diagram of hydraulic collision
coalescence mechanism.
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Fig. 3 Sealed coalescence technology and equipment
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Fig. 4  Filter-type coalescence equipment and equipment
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Fig. 5 Cyclone coalescence—separation device
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Table 2 The advantages and disadvantages and applicable conditions of different coalescence technologies
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