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Experimental investigations on the removal of protein, total suspended solids and turbidi

from aquacultural water were carried out

by using three types of foam separator: counter current air driven type foam separator (CCADES), high speed aeration type foam
separator (HSAFS) and venturi type foam separator (VFS). The decrease of flow rate by CCADFS, HSAFS and VFS were 0.4,
66.1, 77.2 %, respectively. Protein removal rates by three types foam separator were decreased with the increased hydraulic residence
time (HRT). Below 0.32 minute and 0.21 minute of hydraulic residence times, protein removal rate of HSAFS and VFS was higher
than that of CCADFS, respectively. Protein removal rate of VFS was lower than that of HSAFS at any HRT. As increasing the
HRT, protein removal efficiency of CCADFS was increased, but that of HSAFS and VFS were decreased. The changes of removal
rates and efficiencies of total suspended solid and turbidity were similar to proteins.
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Front View Side View

. Separation Column 2. Foam Riser Tube

1

3. Collection Cup 4. Water Outlet

5. Air Distributor 6. Air Inlet

7. Foam Outlet 8. Water Inlet

1. Schematic diagram of counter current type foam sepa-
rator.

HFalY U227

2 A7 AL WEZ4 T2REYIE Fig 33 22 ¥4
2 F3L FIT% 22EVY FUA AFsPen ¥
237 W 37 £9 &0 4xE AFNE 2 A3
FAZE7F FAEH FAG FUIE FUE F UAES gt A
Fae 374 25 cm, Z°) 10 cm9) o128 & 7HEF3] AL
Qo A - 3% AFAE A FolBsY e T3
ZAgA

A g

B AN A43 AR BYTE Fig 49 2o %o
A9 TEE YHEE ol gtglen FYH P2 R TF3
71 43t 37 WAy £5& 4 2485 £ A
F A7t (hydraulic residence time) 8] 23L& WHE o] &3 %o
F39 23L& rotameterE ol £33l

Aol AL JojF ¢FFE RAUGE ¥4 FoBY &

+E oj4dtgon 27 9l w5 Yool e £
FEES FolF c 85 AU 35 gm’e 2 2EFY AL
et 9d9de vr 24L& Lowryd (19509 98 +33H
on & B§ 1889 ¥TE standard method (APHA, 1989) 9
98 Y3t dxe gxA (Model 2100N, HACH Co.
LTD)E ol&3te ZA5 9.



FRPEA, DEEI, WFH TREld o

Front View Side View
1. Separation Column 2. Foam Riser Tube
3. Collection Cup 4. Ejector
5. Water Inlet 6. Air Inlet
7. Draft Tube 8. Baffle
9. Water Outlet 10. Foam Outlet
Fig. 2. Schematic diagram of high speed aeration type foam
separator.
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1. Separation Column 2. Foam Riser Tube
3. Collection Cup 4. Water Outlet
5. Foam Outlet 6. Water Inlet
7. Venturi 8. Air Inlet
Fig. 3. Schematic diagram of venturi type foam separator.
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Foam Separator 2. Water Outlet
Foam Outlet 4. Water Inlet
Rotameter 6. Valve

Centrifugal Pump 8. Submerged Pump
Feeding Tank 10. Storage Tank

Schematic diagram of experimental unit.
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Fig. 5. Flowrate by three types of foam separator.
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Table 1. Comparison of three types of foam separator
High speed

Type Counter current Venturi type

Characters air driven type aeration type
Liquid pump 0 needed e needed . needed
ow pressure) (high pressure) (high pressure)
Air pump needed no needed no needed
Head loss - % 66%
any flowrate <0.38 min <023 min

Operating HRT

available (917 L/min) (152 L/min)
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Fig. 6. Changes of protein removal rate on hydraulic residence
time.
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Fig. 7. Changes of protein removal efficiency on hydraulic re-
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Fig. 8. Changes of TSS removal rate on hydraulic residence
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Fig. 9. Changes of TSS removal efficiency on hydraulic resi-
dence time.
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Fig. 11. Changes of turbidity removal efficiency on hydraulic
residence time.
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