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The progress of advanced treatment technology of waste water is strongly required because

of strengthening of water quality control and a demand of reuse by the insufficiency of

water resources.

This paper introduce multistage fluidized-bed activated carbon adsorption equipment and
describe adsorption characteristics of activated carbons for a optimum design on the process
of waste water treatment. Further the breakthrough curve is simulated in use of the measured
adsorption isotherms and the fixed overall capacity coefficient. The curve express the ad-
sorption characteristics without consideration of contact efficiency.
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Fig. 1 Multistage {luidized-bed activated carbon adsorption equipment
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Table 1 Properties of applied activated carbon

Typical values

|
Items \ of properties
Packed density [kg-AC/m?] 462
Iodine adsorptive capacity [kg/kg-AC] 1.062
Hardness number [ %] 96.2
Average grain diameter [m] 5.5%1074
Total pore volume [m3/kg-AC] 9.0<107¢
Real specific gravity [ —] 2.1
Mesh size 20/40
B2 X WEHT LD

Table 2 Specifications of the adsorption columns

'+ Material ; polyvinyl chloride
« Inside diameter ; 0.5m
"+ Height of columns; 1.3m

+ Packed weight ;
0.35 kg-AC/column

< Sampling tap
Column pling tal

Activated carbon |

I » Artificial waste water

(Domestic cleanser diluted) Waste water

Waste water
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Fig. 3 Adsorption isotherms
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Fig. 4 Columns test equipment
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Table 3 Operational conditions of columns test

I Concentration Linear velocity
of waste water

No. of experiment

Co, [kg/m3] LV, [m/s]
1 3 0.06 425103
2 : 0.09 4251073
3 0.06 5.6 1073
1 0.06 6.9 10-3
_ L(Co—-C*) ,
q= MO CH. ©
o, Loos fiEUkE [m3]

Co : FElwniuarE [kg/m3]

C* @ Femysfs [kg/m3]
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Fig. 5 Breakthrough curve of multistage adsorption columns
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Fig. 6 Breakthrough curve of multistage adsorption columns
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Fig. 7 Breakthrough curve of multistage adsorption columns
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Fig. 8 Breakthrough curve of multistage adsorption columns
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Table 4 Simulation data

3Runl Run 2 | Run 3
Concentration of waste water [kg/m3] ; 0.06 0.09 0.06
Linear velocity X 103 [m/s] 4.2 42 - 69
Void fraction [ —] 0.853 . 0.853 0.890
[Common data)
Height of fluidized bed [m/stagej 0.57
Kra [1/s] 5.56x 1072

q=1.09x 104(C/Co)1 0162
q=0.192(C/Co) 17218

Adosorption isotherms
(Low concentration side)
Adosorption isotherms
(High concentration side)
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(BEXE)
1) BEEE—IZh : BRI, Vol. 9, No. 9 (1980), p. 693.
2) BEEE—IZ) - BT, Vol. 10, No. 8 (1981), p. 608.
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