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Usefulness of series multistage magnetic separation for magnetic activated sludge process
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Fig. 1 Schematic Diagram of Magnetic Separator

Table 1 Specification of Magnetic Separator

Magnetic Separator NCS-12 NCS-24
Width of Drum (mm) 165
Diameter of Drum (mm) 360 600
Maximum Magnetic Field (T) 0.5 0.6
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Table 2 Results of MAS Process

Concentration

Turbidity 114 NTU
COD,,, 11%2 mg/L
BOD 22+6 mg/L

ss 134 mg/L
Magnetic Powder 7+7 mg/L
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Fig. 2 Concentration of Magnetic Powder
and Turbidity
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Table 1 BOD and COD in Influent and Effluent of MAS Process
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Estimation of energy conservation effect on the application
of magnetic activated sludge process to a large—scale water treatment
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Fig.1 Schematic Material Balance of the Food Industrial WWTP

Table 1 Energy consumption and GHG emission of the WWTP

Energy Consumption  coefficient GHG emission
Electric 253 MWh 0.55 139 t-CO,
A-type heavy oil 64.7 kL. 2.71 175 t-CO,
Exhaust N,O 1.67t 298 497 1-CO,
LCCO2 1.25
Total 1012 t-CO,
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Blower, Pump

Incineration NQO 439 t—COZ/y (30%)

620 L—Cog/y (43%)

Total
1445 t*COZ/ y

Fuel (heavy oil)

Dewatering, incinerator 218 thOZ/y (15%)

173 t—COZ/y (12%)

Fig.2 CO, Emission in WWTP the Food Industrial WWTP
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Table 1 Density and susceptibility of each plastic

color tvoe density|susceptibility
yp tke/m|[-] (estimate)
HIPS
Flame-retardant |\ op impact | 1085 | 1.06x10°
black
Polystyrene)
Nonflame-retardant] POM 1412 | -3.85x10°
translucent (Polyoxymethylene)
Nonflame-retardant] HIPS 1250 | 2.90x10°
black
ABS
Nonflame-retardant (Ac.rylonltrlle 1050 | -5.39x10°
blue Butadiene Styrene
Resin)
Nonflame-retardant] HIPS 1044 | -5.39x10°
orange
Nonflame-retardant] HIPS 1022 | -6.41x10°
gray
Nonfl - y
onflame-retardant HIPS 1040 | -4.36x10°
white
6.7 wt.%MnCl,aq | 1054 | 1.12x10™

Flame-retardant
black

(-3.8 T2/m, 30.0 mm)

0.07

- 0.06

Nonflame-retardant
black
(-22.2 T/m, 8.2 mm)

0.05

- 0.04

v,
Nonflame-retardant
translucent

-1 0.03
(-38.2 T%/m, below 1.0 mm) /

- 0.02

Hight above magnet [m]

l o001

0
-40 -35 -30 25 20 -15 -10 -5 0
Vertical magnetic field product [T2/m]

Fig.1 Floting hight of each plastic by using 6.7wt.% MnCl,aq
(calculated value)

(a) (b)

Fig.2 (a) Specific gravity separation; (b) Magnetic separation
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Table. 1 Susceptibility of clay minerals[1]

Volume
Susceptibility (-)
Kaolinite (1:1 type clay mineral) -6.0X107°
Vermiculite (2:1 type clay mineral) 7.0x10™
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Fig.1 Count rates of soil before and after separation.
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Fig.1 Temperature dependence of resistance of
Ba(Fe;_,Co,)sAs; wires (x = 0.07-0.10).
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Fig.2 Normalized resistance of Ba(Fe - Co.)»As, wires (x =
0.08 (O) and 0.09 (@)) plotted against the liquid Hy level.
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Sloshing measurements of liquid hydrogen using external-heating—type MgB, level sensor
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Fig.1 Schematic diagram of experimental apparatus.
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Fig.2 Time chart of pressure and evaporation rate
under horizontal vibration with 10 mm amplitude.
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Fig.2 Simulation results: time evolutions of (a)
temperatures of various elements and (b) control
parameters in the helium circulation system for SPM.
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