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Experimental study of low intensity cyclone flotation
on wastewater treatment

LUO Xiaoming', FU Hao', PAN Yuewen’, HE Limin', GAO Guohua'

(1. College of Pipeline and Civil Engineering in China University of Petroleum, Qingdao 266580, China;
2. Qinghai Oilfield Company ,CNPC , Dunhuang 736202 , China )

Abstract: Low intensity cyclone flotation is an unconventional flotation based on low intensity centrifugal force field, which
uses centrifugal force to enhance the collision and adherence between oil droplet and bubble, and therefore improves the flota-
tion efficiency. To optimize the separation performance of low intensity cyclone flotation, the influences of swirl intensity, oil
content, reflux ratio, bubble injection method ( downstream, upstream) on the flotation performance were studied. The results
show that, when the swirl flow field is turbulent flow of low Reynolds number, the oil droplets can collide and adhere with the
bubbles effectively, and then can avoid the destruction of the oil droplet-bubble polymer caused by the high intensity turbu-
lent flow. The performance of downstream flotation is different from one of upstream flotation. The low intensity cyclone flota-
tion unit has strong ability to adapt to hydraulic fluctuations, and can treat wastewater of low oil content effectively. The opti-
mum operating condition of cyclone flotation unit is; when the inlet centrifugal acceleration is 17. 0 g( downstream) or 13.0 g
(upstream) , oil content is 500 mg/L, reflux ratio is 20% —35% ( downstream) or 30% —35% (upstream) , the oil removal
rate is not less than 75% .
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Fig.2 Schematic diagram of experimental

system of low intensity cyclone flotation

Heh o

EF/ % PN
)~

3 mERSEFEHTEER
Fig.3 Schematic diagram of cyclone flotation unit
S RA RS TR T | R B B R
F MR UNE 4 B 7R o YRR e S e W IS
FUE, I as <, 28U A TE A B 45
G, e T8 o W2 A AMRAE A P g AT A
ez Tt — 8701 B0t Mgl ik



%40 K% %3

TN F KR AR AT AT KRR - 151 -

IR — 20 R4 5 R

15K A B SR AR AL 6 ~10 m*/h,
R 6% ~15% . 1T 6 0 TG 1> 5 dat e Ak 4 B
B N4 F.0.5~1.0,1.0~2.02.0~3.53.5 ~
5.5 m’/h, KWL 6% ~15% S ULRLAR 4345 dn 1A
5 FNF YRR 62,31 pm,

] e

oy u&)\éu BT M
SMAN

4 SREFEE

Fig.4 Schematic diagram of jet device
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Fig.6 Size distribution of oil droplets in water
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Fig.8 Relationship of outlet oil content, separation efficiency and swirling intensity in upstream flow(R=0. 3)
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Fig.9 Relationship of outlet oil content, separation efficiency and inlet oil content in downstream flow(R=0. 3)
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