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Fig. 1 Distribution of oil and suspended solids in oily wastewater
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Fig. 2 Schematic diagram of ebullated bed separator
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Fig. 4 Device regeneration intensity optimization and separation effect recovery performance analysis
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Table 1 Economic analysis of oily wastewater pretreatment process
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Abstract  Affected by the residual pollutants filtered after the regeneration of the microchannel separation
medium, the separation efficiency of conventional microchannels separator continues to decline, which has
become a key bottleneck inhibiting the widespread and efficient application of microchannel separator. A
hydrocyclone oscillation regeneration unit was developed. The influence of the hydrocyclone oscillation
regeneration intensity and the oscillating regeneration structure on the regeneration efficiency of the filter
medium of the microchannel separation device was studied, and the ebullated bed separator was integrated and
developed to investigate the separation efficiency of the device for actual oily wastewater, and to analyze the
enhancement principle of the microchannel oscillation regeneration for the ebullated bed separation and the
separation economy of the device. The results showed that when the regeneration intensity was 5.0 L-(s-m?)~’,
the regeneration time was 15 min and the axial oscillating regeneration structure was adopted, the optimal
regeneration conditions occurred for the ebullated bed separator. The continuous treatment experiment of
10 m*-h™" actual oily wastewater was carried out under the optimal regeneration conditions. For the influent
water with an oil content of 30~200 mg-L" and a suspended solids content of 25~200 mg-L™', the average oil
content and the suspended solids content in the effluent of the device decreased to 11.4 mg-L™" and 23.5 mg-L ",
respectively. When the maximum oil and suspended solids contents in the influent were close to 50 000 mg-L™",
it can also ensure that the average oil and suspended solids content in the effluent could decrease to 15.9 mg-L™
and 29.8 mg-L™", respectively. Using the oscillating motion of the pollutants on the surface of the filter medium
induced by the hydrocyclone in the regeneration structure of the ebullated bed separator, the pollutants such as
oil and suspended solids remained in the filtration during the separation process could be removed in time, and
the surface and interface of the particle medium could be completely regenerated to ensure a long-term stable
operation of the device. Taking the actual oily sewage treatment at a scale of 200 m’-h™' as an example, the
ebullated bed separation process can abolish the consumption of chemical flocculation agents completely and
does not produce scum, compared with the cavitation air flotation and dissolved air flotation, and has significant
environmental benefits.

Keywords oily wastewater; microchannel filtration; oscillation regeneration; porous desorption; ebullated
bed separator
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