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Abstract

A large volume of oily-wastewater generated during oilfield development is one of the primary
wastewater sources in the petroleum industry. Among such wastewater, oilfield produced water is
characterized by high volume flow, complex composition, high salinity, and diverse occurrence
forms of oily pollutants. As oilfields enter the mid to late development stage and enhanced oil-re-
covery technologies such as polymer flooding and surfactant flooding are applied, the content and
composition of emulsified oil, polymers, surfactants and dissolved organic pollutants in produced
water have become more complicated, and conventional single oil removal technologies are con-
fronted with increasingly prominent limitations. Focusing on the pollution characteristics and
treatment difficulties of oilfield oily wastewater, this paper systematically summarizes traditional
physicochemical treatment technologies including gravity separation, hydrocyclone separation, air
flotation and coagulation demulsification, and emphatically analyzes the advantages of membrane
separation technology in removing fine oil droplets and emulsified oil, as well as membrane fouling
problems such as oil contamination, pore clogging and filter-cake layer formation. On this basis,
advanced-treatment methods including adsorption, biological treatment and advanced-oxidation
processes are compared. The research results indicate that traditional physicochemical methods
boast high engineering maturity and are suitable to serve as pretreatment and main oil-removal
units for oily-wastewater; membrane technologies such as microfiltration and ultrafiltration fea-
ture high separation precision, stable effluent quality and compact equipment, representing an im-
portant development direction for deep separation of emulsified oil, while their long term opera-
tion is still restricted by membrane fouling and cleaning costs. Adsorption, biological treatment and
advanced-oxidation processes are mainly adopted for further removal of residual oil pollutants and
dissolved organic contaminants. In view of the problem that single technologies can hardly satisfy
the requirements of oil removal, organic matter degradation and water reuse given the complex
composition of actual oilfield-produced water, future research should shift from merely improving
instantaneous removal efficiency to enhancing the fouling-resistance, salt-tolerance and long term
stability of materials. Meanwhile, the coupling of multiple technologies such as physical separation,
biodegradation and advanced oxidation should be strengthened, and the development trend should
shift from end of pipe pollution control toward crude oil recovery, wastewater purification and wa-
ter resource recycling.
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Figure 1. Oil-containing wastewater schematic diagram
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Figure 2. Schematic diagram of sources and composition of oily wastewater and existing forms of oil in water
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Figure 3. Correspondence diagram of oily wastewater forms and treatment technologies
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Figure 4. Comparison chart of problems and development trends in oily wastewater treatment
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Figure 5. Process diagram for graded treatment of oily wastewater
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