%34 % H11#H o 2 K HE K Vol. 34 No. 11
2018 46 A CHINA WATER & WASTEWATER Jun. 2018

XTI es RIAME R B KT

1,2 1,2 1,2 > > 1,2 = 1,2 1,2
FoNRT, xR, HFEWT, RMERC, BRI, fTwm T,
1,2
(L. Ry RS KA TR, Hd K 410004; 2. RV FEREEH LN &4
TEERZE, Hd K 410004)

B OE: IRARNXBETRARKGLELBREAE, AMEFILLEEEGRLS.
G HOE AR B T K R T VAR AR TR BAREE B, R K A AR B A FR R R AT R A
WEE ARG T R RS B X FHRARAR KB Ry BRENH 0, EREN,
KAFARBELRBBFRRRALEGBATRAT S ST A @R T ERFE, ZRR KR
BT EE, REFHT, SLEAFA 1.3 m’/h o, 5 B8 Tik 75% 24 L, 48 6K H 1%
BEFEALA 4 ~5 s; R RAR T ARBAELEZER B RMG, KRARABO S BAERLE G ;K
N B FAERLIE R A 1.3 m’/h, TSR A 0.13 ~0.15; K R B R IKEA L
WBEAMA R, S GFA1.3m /h o, AR A S E B RIER/ EATER, AT ERE
a4t

EEIE: BRARK; RALAE; KARRE; HBHE

mESES: TU992  XEiFRiRAS: C  XEHES: 1000 —4602(2018) 11 - 0066 —07

In-situ Treatment for Dredged Sediment with Hydrocyclone
NIE Xiao-bao'*, XU Chao"”, YI Qing-ming'*, DI Jia-hao'>, LONG Yuan-nan'”,
HE Pan-pan'”, LI Zhi-hong'

(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha
410004, China; 2. Hunan Province Key Laboratory of Water, Sediment Sciences & Flood Hazard
Prevention, Changsha 410004, China)

Abstract; Proper treatment and disposal of dredged sediment is critical to environment-friendly
dredging. Ex-situ treatment technologies for dredged sediment were reported to have a series of problems,
such as high energy consumption, large land occupation, high secondary pollution risk and low invest-
ment benefit. Therefore, an in-situ technology was proposed to treat dredged sediment with hydrocyclone.
The effects of dredged sediment properties, operating conditions, and structures of hydrocyclone on the
separation efficiency of hydrocyclone were investigated. The results showed that hydrocyclone was suitable
for the in-situ treatment of dredged sediment, and exhibited significant advantages such as high process-
ing load, compact structure, and space efficiency. A separation efficiency of 75% was achieved with the

processing load of 1.3 m’/h, which suggesting that the hydraulic retention time of the dredged sediment
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in the hydrocyclone was only 4 =5 s. Larger particle sizes and higher solid content of dredged sediment

could increase the separation efficiency of hydrocyclone. The optimal operating conditions of the hydrocy-

clone included a processing load of 1.3 m’/h and a split ratio of 0. 13 —0. 15. The optimial cone angle

for hydrocyclone was related to the processing load, and 5° was the optimal cone angle when the process-

ing load was 1.3 m’/h. Moreover, appropriate increase of pipe diameters of overflow and underflow

would enhance the separation efficiency.
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Fig. 1  Particles size distribution of sediment
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Fig.2 Schematic diagram of in-situ solid and liquid separation
system and structure of hydrocyclone
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Fig.3  Schematic diagram of flange plate with double inlets
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