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Combined ultrasonic-assisted thermokalite washing with

electrochemical method for the treatment of oily scum
WU Chaohan', LI Yang?, BIAN Tingting?
(1. Sinopec Zhanjiang Dongxing Petrochemical Co. ,Ltd. , Zhanjiang 524000, China ;2. State Key Laboratory of
Heavy Oil Processing , China University of Petroleum ( Beijing ) , Beijing 102249 , China )

Abstract: The treatment of oily scum has always been a difficult environmental problem for oil refining enterprises.
Oily scum was treated by ultrasonic-assisted thermoalkaline washing with electrochemistry. The optimal conditions
of ultrasonic-assisted thermokalite washing were determined through L,(3*) orthogonal experiment, and the electro-
chemical reaction conditions were also optimized by single-factor tests. The optimal conditions for ultrasonic-
assisted thermokalite washing were obtained at pH of 10, thermokalite washing temperature of 75°C, and ultrasonic
power of 700 W, and the oil content on dry basis decreased from 27.35% to 17.38%. The optimal conditions for elec-
trochemical treatment were the ratio of slurry to water of 1:2, current density of 4 A/dm’® and initial chloride ion
mass concentration of 10 g/L. The oil content on dry basis of the scum was decreased to 1.75% after 5 hours reaction
using Ti/Ru0,-1Ir0, electrode as anode, and met the resource utilization standard. Meanwhile, the removal efficien-
cies of the seven main heavy metal ions (such as Zn, Mn, Cu, Ni, Cr, V and Pb) in scum exceeded 65%, which
greatly reduced the potential risk in the process of resource utilization of scum.
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Fig. 1  Electrochemical experimental apparatus
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Table 2 Orthogonal experimental results
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n EES T
B85, N vEE— — S

e pH  HUEREEIC MW MR%

1 10 65 560 18.46

2 10 70 630 18.43

3 10 75 700 17.38

4 11 65 630 19.19

5 11 70 700 17.99

6 11 75 560 18.30

7 12 65 700 18.39

8 12 70 560 18.48

9 12 75 630 18.66
K, 54.27 56.04 55.24 —
K, 55.48 54.90 56.28 —
K, 55.53 54.34 53.76 —
k, 18.09 18.68 18.41 —
k, 18.49 18.30 18.76 —
: 18.51 18.18 17.92 —
W2 R 1.26 1.70 2.52 —
i 25 J5 F 0.51 0.75 1.60 —
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Fig. 2 Influence and properties of anode materials
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Fig. 3 Effect of slurry—water ratio on oil content of dry basis
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Fig. 4  Effect of current density on oil content of dry basis
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Fig. 5 Effect of initial chloride ion concentration
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on oil content of dry basis
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Fig. 6 Effect of reaction time on oil content of dry basis
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Table 3 Changes of scum properties before and after treatment
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Table 4  Content changes of main heavy metal in scum

ﬁi%%ﬁ/(mg-kgil)

—_— 2 U 327
Zn 1636.30 541.30 66.92
Mn 432.10 123.40 71.44
Cu 135.50 43.60 67.82
Ni 116.50 23.20 80.09
Cr 88.70 28.30 68.09
v 76.80 20.50 73.31
Ph 43.50 <5.00 >88.51
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