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Abstract — A magnetic fluid separation is applied to the advanced treatment of sewage for removing the suspended solids
which discharged as being entrained in the effluent from the final settling pond. In this study, the correlation withrihe conce
tration of suspended solids in the sewage and COD, with the solid concentration and turbidity, and the effects of operating
parameters on the removal of the pollutant materials from the sewage were investigated. It is expected that COD and turbidity
in sewage can be reduced by the removal of suspended solids in the sewage. And in result, turbidity was most strongly affected
by the removal, and followed by ICOD and TCOD. In the present study, the concentration of suspended solids, TCOD and tur-
bidity could be kept below 20 gAn60 g/n? and 16 NTU, respectively. The feasibility, therefore, of the magnetic fluid sepa-
ration as an attractive technology for the advanced treatment of sewage was verified. However a special treatment for the extra
reduction of TCOD in the clarified sewage is necessary.
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Fig. 1. Principles of magnetic fluid separation.

stst=8t ®M38H M55 20004 108

R TR £

s
|

DA KKK

\
S~
R XK XX

T
e

3

Fig. 2. Schematic diagram of experimental apparatus.

1. Magnetite 6. Magnet set

2. Sewage 7. Clarified water

3. Mixing tank 8. Valve

4. Pump 9. Magnetite+SS sludge

5. Magpnetic fluid separation column
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Table 1. Characteristics of effluent of the final settling pond

Value
ltems
Range  Average
SS(Suspended Solids), g/m 28-268 94
TCOD(Total Chemical Oxygen Demand), §/m 64-365  14C

SCOD(Soluble Chemical Oxygen Demand), §/m 18-120 53
Turbidity, NTU 14-130 49

1000

O TCOD
® [COD
A Turbidity

100

TCOD (g/m®) , ICOD (g/m®), Turbidity (NTU)

10 1(‘)0 1000
Concentration of SS (g/m®)
Fig. 3. TCOD, ICOD and turbidity vs. concentration of SS in effluent of
final settling pond.
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Fig. 4. Particle size distribution of suspended solids in the effluent of
final settling pond and magnetite powders.
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Fig. 5. Photos of floc before and after magnetic flocculation obtained
from microscope(%x400).

B) After magnetic flocculation
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Fig. 7. Effect of magnetite/SS mass ratio on the changes in TCOD.
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Fig. 10. ICOD and SCOD vs. TCOD in influent and effluent of mag-
netic fluid separator.
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Table 2. Correlations between SS and TCOD, ICOD, turbidity in influent and effluent

| Influent Effluent
tems

Slope R Slope R
TCOD(Total Chemical Oxygen Demand), §/m 0.67 0.75 0.35 0.53
ICOD(Insoluble Chemical Oxygen Demand), §/m 0.74 0.61 0.77 0.51
Turbidity, NTU 0.98 0.94 1.05 0.72
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X

7.

8.

55 - A2 - LT - QA

: permeability of free spacet4< 107) [V s/Am]
: volume magnetic susceptibility [-]
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