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Abstract: Advanced treatment of oily cleaning wastewater and recycling of cleaning agent have been the focus of at-
tention in the field of industrial wastewater treatment. Cleaning agents are both hydrophilic and oleophilic, and their
efficient recovery is limited. At the same time, it is difficult to match a suitable treatment method because of the
complicated oil species contained in cleaning wastewater. In order to solve this problem, the effects of filtration ac-
curacy, transmembrane pressure difference, temperature and concentration on the treatment of oily cleaning waste-
water and the reuse of cleaning agent by ultrafiltration method were studied in depth. The results showed that the
membrane element with suitable filtration accuracy, appropriate transmembrane pressure difference and tempera-
ture could achieve higher reuse rate and oil retention rate. In addition, the higher the cleaning agent content in the
wastewater, the more the cleaning agent in the produced water. The higher the petroleum content, the lower the re-
use rate of cleaning agent and the more serious the membrane contamination. The results showed that the method
was a cleaning wastewater treatment method with high reuse efficiency and good retention effect of waste oil, which
is both environmentally friendly and economically practical compared with the traditional treatment process, and
can be applied to the purification and reuse treatment of industrial oily cleaning wastewater, ship bilge oil effluent
and other oily cleaning wastewater.
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Fig. 1 Process flow
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Fig. 2 Variation of water flux with transmembrane
pressure difference
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Fig. 3 Variation of flux of cleaning wastewater with time
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Table 1 Water quality before and after treatment
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Fig. 4 Variation of anionic surfactant content in produced water
with transmembrane differential pressure
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Fig. 5 Flux and oil content of produced water with
transmembrane pressure difference

P P S AT D, il B I 25 348 A B e 3 o 1
y NI Rar @RI EAY7/N5TRTRT 31 Ry NS BP0 B alr
JE K (R b B 25 B 2 JE A% /0N, gl B AR IE 7 K TR Y A
AR . (HEE B 22 5 )77 K & 2 IEAHOG , IR A5 35
B R 2%, BE R LR UE K TR BRI A A 2R Y A
Sl R — 5 7K R B R B O . HE— PR T
VR 7K Kb PSR 5 1 R 22 1 N AEBR R o

(3T VK -5 B 1R 22350 . 76T o 25 °CL
THVEFH 5% A EY TR 0.1% A 8] 5 5 1 22 2%
PFF, % %2 0.04 wm Bk b fik P % 58 X 222 7K 174 Ak B 5K
Ho KB BT R R LAY RS RS
5 R 2 114 5% &R I K] 6 BT o

FH 1 6 A D0, Bl 7 15 R 25 A 185 K, 7 K e i 1]
B 3R S MR RN A I 2 R R, R
T V700 1] FH 233 i 38 R, A T S B R ) o
WP R 25 35 5] 0.15 MPa iy, — 8 TR &, 2 5
H1.1 mg/L ([ % 72.4%) Fl 72 me/L ( B &
91.7%) . Y5 RETE 2% >0.18 MPa i}, 3 & 1y 12
8 IR A, BV PR R ] R R, A T S
BRI/

15 1150
o
en —~
g 1.0} 1100 7,
e &0
i )
Eos 50 =
=N jhas
H_,
b
=R
0 T S 0
0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
B FE S #5/MPa
Be FAhAHAHBEFREFUHEFIEAABRESES
BEREEENXR

Fig. 6 Relationship between the content of anionic surfactants
and petroleum in producted water and the
transmembrane pressure difference
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Fig.7 Relationship between temperature and content of
anionic surfactants and petroleum in producted water
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Table 2 Content of anionic surfactants and petroleum and corre-
sponding recovery and petroleum.
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Table 3 Content of anionic surfactants and petroleum and
corresponding recovery and petroleum
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