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Separation and purification of oily sewage by coupling

special wetting materials and centrifugation
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Chongqing Technology and Business University , Chongqing 400067 , China )

Abstract: It is difficult to achieve separation and purification of oil-in-water emulsion by a single method or unit in
the field of oily sewage treatment. A device coupling special wetting materials and centrifugation were designed.
Based on separation effect of the device was verified , some treatment conditions and design parameters were investi-
gated. The results showed that purity of the water-phase reached above 99% after treatment, and the effects of sepa-
ration and purification was good. Furthermore, the optimal treatment effect was obtained under the condition of 15-
30 °C, rotational speed 1 800 r/min, the distance between materials and central axis 30 ¢cm, and the treatment time
8 min. It was because increasing temperature enhances the mutual dissolution between oil , water and emulsifier, pro-
moted their mutual penetration and uniform distribution, which was unfavorable to the process of demulsification
and separation. An increase in the rotational speed would result in deeper depression of the liquid surface, and in-
creased the distance between the enrichment area of oil droplet and the central axis, and reduced the contact of the
oil droplet and separation materials, which was bad for demulsification and separation. When the special wetting ma-
terials was set close to the enrichment area of oil droplet, the oil droplets had the most contact with the materials,
and the separation effect was the best. The extended treatment time could enhance the effect of processing, but too
long treatment time would lead to increase of treatment cost.
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Fig. 1 Diagram of separation device that coupled
centrifugal field with special wetting materials
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Fig. 2 Surface morphology and wettability of stainless
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steel meshes before and after processing in solution
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Fig. 3 Surface characteristics of the

silanization of a melamine sponge ( SMS)
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Table 1 Water quality of oily swages from different sources

FE b CoD/ i/ Ss/ LIRS
G pH (mg-L7")  (g-L™) (mg-L™")  (mS-em™)
1 73 31600 53.96 212 0.21
2 58 56820 82.63 126 1.73
3 92 38500 68.92 60 1.23
4 11.8 29300 45.68 320 2.60
5 7.1 88 900 104.36 236 1.36
6 6.8 48600 72.16 165 2.29
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Ab PR [E] 7 8 min (55 4F F A A R B S , 1~6 5
S FLAL K @0 2 BR A5 5 99.8% .99.5% .99.3%
99.6% .99.2% .99.5% . ZALPH)T A FBR R ] A
F99% LJ I,

I LAk K 2 2 A BRGS0 AL Bk L
TR UL 4,

H L4 0] i Ak B 5Tl FL AR K SR L TR
BIRAR AbB i Ay VI A7 B AR, Ak BT S R R v
FHARZ wm S FLAL T | A0 RS 9 8 R R b LT
WA BN FLAL T , U P ZLAL T © S0 B0 B -

SR PV 0 0 M 7L 2 8 2 AORT L S 86 AR
% 3 R 2 000~2 500 /min B SR, 2B LB G
(18 7K A 43 B8 TP 2 MR 0 P e L D8 o R AR L A

—147—



KR

Tl KA F 2023-01,43(1)

- » il 9 100 um
tar Bon 0 41 8un —_—

(a) AbBERTAN 5 (b) AbFJF AN 5 (¢) kb FH AT
SRR A (d) A UG WBUR A

B4 2mIAMKLEINEIUREBUZRE

Fig. 4  Photos of appearance and microscope
before and after treatment
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Fig. 5 Influence of temperature on separation effect
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Fig. 6 Influence of centrifugation speed on separation effect
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Fig. 7 Rotation form of emulsion in different centrifugation speed
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Fig. 9 Influence of treatment time on separation effect
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