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Application of coagulation/flocculation technology in oilfield wastewater

treatment

WANG Hongbo', ZHANG Juan', YANG Zihao', ZHANG Fengfan', XU Kunyu', LIN Meigin',

DONG Zhaoxia'"*"

(1. Unconventional Petroleum Research Institute, China University of Petroleum (Beijing) , Beijing 102249, China; 2. School of
Energy Resources, China University of Geosciences (Beijing) , Beijing 100083, China)

Abstract: Petroleum is one of the irreplaceable energy resources worldwide. During its extraction, processing, and transport, high
volumes of oily wastewater are inevitably generated. Oily wastewater is characterized by complex composition and large treatment
volumes, which will endanger the ecological environment and human health if not treated properly. Consequently, how to efficiently
treat oily wastewater has become an urgent problem in the petroleum industry. Currently, coagulation/flocculation, as a kind of
oilfield wastewater treatment technology, has received extensive attention from researchers because of its relative maturity, high
efficiency, economy, and environmental protection. This review comprehensively examines the application of coagulation/
flocculation technology in oilfield wastewater treatment. Initially, considering the complex composition and treatment difficulty of
oily wastewater, we systematically compare various coagulants/flocculants used in oily wastewater treatment, including inorganic
coagulants, organic flocculants, and composite coagulants/flocculants. Particularly, it emphasizes the influence of their molecular
structures on oil removal performance. Furthermore, we thoroughly discuss key operational factors affecting treatment efficiency,
such as dosage, pH, and temperature. The review also summarizes the distinct coagulation/flocculation mechanisms employed by
different agents in oily wastewater treatment. By providing a theoretical foundation for the selection of coagulants/flocculants in oily
wastewater treatment, this review aims to offer practical guidance for field applications and propose viable directions for future
research.
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Fig.1 Various treatment methods for oily wastewater
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Fig.2 Classification of coagulants/flocculants
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83.8% ) S5 Xt HEAE M o
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AW EER IR S H 5 K HA R AR AR AR AR K b B R] < R 22 e AR A i
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Bk A B A S Ak A, S A A fT o R BB AR RS VB P TR ORISR sk s i S 0o 7 el
15 KA FEATI h R B T R BRI E NI R,

TR KT A A F R ER A A 5 TS K AL B SRR OIS, e 2 1996 4, R L2 el
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FE/D R AR TR, B, BRERATF R T RE B TAET e o F 454, 3 m 2265
AL BRI P RE , 18R R BERR LR, (i L0 4 (4 1oy FH T3 S A S sk AR B w52 T A A S ik
Uiy 2 5 R ik Jeffamine-T403 Fl Jeffamine-D230 Ay i RH5 iU 1 — A fQ 23 H iRk DTC-1 1 DTC-2, HI AL 3
A B S s K, SRR 5 DTC-2 AL, DTC-1 5 Fe® B 1B A L i) AR 88 23 45 4y B AT B
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A R A A I A RE 77, X SR BRI TS K B BRI R T 3k 87.8% , 5K SCIHESE S 3 1 DU 20 LA B T —
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Fig.3 Effect of coagulant/flocculant molecular structure and external factors on flocculation and oil removal efficiency
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Fig.4 The “electrostatic patch” mechanism for flocculation of negatively charged particles by cationic flocculants
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