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While the petroleum industry plays a significant role in the global economy, it also
produces a considerable amount of oily wastewater, posing environmental challenges.
Article history: Petrolleum hwzstewa}:t,er contains divers.e1 pogutants, if{lilud;ng pheno}, sulfide, ammonie:i

. petroleum hydrocarbons, mercaptans, oil, and grease. Therefore, petroleum wastewater an
Rece%ved 2.6 Marc.h 2024 oil-water emulsions are considered two of the main environmental pollutants. Various
Received in revised for 23 pethods like gravity separation, sand filtration, chemical treatment, membrane filtration,
May 2024 biological treatment, advanced oxidation processes, and electrochemical treatment are
Accepted 13 August 2024 employfed to treat pe.troleum wastewater. Among the methods. uged to treat these
Published online 25 August contaminants, pol.ymerlc ulqaﬁltrathn membranes ha.ve attracted mgnlﬁcar}t att.er.ltlon fqr

reasons such as high separation efficiency, cost-effectiveness, and process simplicity. This

2024 research presents the results of experimental studies on treating petroleum wastewater using
the ultrafiltration process. For the experiments, a handmade modified polysulfone membrane
was used as the ultrafiltration membrane, and a sample of sour water produced from

Keywords: Mozdouran layer wells was used as the feed. The effect of operational conditions, including

the applied pressure difference across the membrane and the feed temperature, on the
Wastewater treatment, permeate flux and pollutant removal efficiency, was investigated. The results indicate that
Ultrafiltration increasing the effective pressure difference and temperature increases the permeate flux. At

i a constant temperature of 25 °C, increasing the pressure from 3 to 5 bar results in an increase
Membrane processes, in COD and turbidity removal by 29% to 40% and 55.31% to 74.41%, respectively, while
the removal efficiency of electrical conductivity and TDS decreases from 29.45% to 21.3%
and from 28.2% to 22.3%, respectively. Additionally, the removal efficiency of H2S
Sour water. decreases from 86% to 55%.

Oily wastewater,
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8. Qiao

9. Daqing

10. Fouling-resistant

11. sulfonated polyether ether ketone

12. polydopamine
13. poly (2-methacryloyloxyethyl phosphorylcholine)
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1. Produced Wate

2. Ultra-Filtration

3. Nano filtration

4. Micro filtration

5. Reverse osmosis

6. Direct osmosis

7. Polytetrafluoroethylene
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17. Accumulator
18. Two-phase separator

19. Temperature indicator controller
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14. Chemical oxygen demand
15. Response surface method
16. Separator vertical
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22. Scanning electron microscope
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Figure 1: Schematic of the laboratory ultrafiltration system.
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20. Fouling
21. Waste Water Flux
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Figure 2: Cross-sectional images of the membrane: a) Pure
polyethersulfone, b) Pure polyethersulfone at high magnification, c)
Modified polyethersulfone membrane, d) Modified polyethersulfone
membrane at high magnification.
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Figure 3: Flux changes at different pressures at standard ambient
temperature (25°C)
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Figure 4: Flux changes at different temperatures and optimal pressure
of 5 bar.
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