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Fig. 2 Devices and schematic diagram micro-channel filter
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Abstract The petroleum refinery wastewater and other oily wastewater were characterized as the mixture of
oil and suspended solids (SS), oil emulsification, and severe water quality fluctuations. Its compliance treatment
has become a key factor related to the green development of .enterprises-and the expansion of production
capacity. In response to the resource utilization of oily wastewater, polydimethylsiloxane (PDMS),
tetrahydrofuran (THF), polymethylmethacrylate (PMMA) and curing agent were used to configure the coating
agents for sand modification. The raw and modified sands were mixed as heterostructure media particles
(HMPs) and filled in the fluidized bed for micro-channel filtration of oily wastewater. The results showed that
the contact angle of the modified sand increased significantly as well as its oleophobicity through dynamic
recognition of the micro-interface in contact. ‘After tearing, peeling and coalescence of emulsified oil in
heterostructure media particles, the fine oil droplets below 10 pm in the emulsion were effectively coalesced and
the oil removal efficiency exceeded 92%. A 10-m’-h™' pilot-scale microchannel fluidized bed separator with
heterostructure media particles was set up to treat the actual petroleum refinery wastewater with oil and SS
contents over 50 000 mg-L™". Under the normal and fluctuating conditions, the average effluent oil contents
decreased to 11.4 mg-L™" and 18.2 mg-L"', as well as the SS contents decreased to 21.3 mg-L™" and 29.1 mg-L™",
respectively. The fluidized bed separator can also satisfy the long-term stable operation requirements after 20
min backwashing.

Keywords oily wastewater; modified sand; heterostructure media particles (HMPs); micro-channel filtration
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