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Multi-ACTS, multistage fluidized-bed activated carbon treatment system, has been on the
market since April 1993, in response to the demands of advanced treatment of waste water.
Multi-ACTS has many advantages compared with conventional fixed-bed type activated
carbon treatment system, such as less consumption of activated carbon, stabilized quality of
treated water, easy operation and maintenance and so on. This paper introduces the results
of pilot test of Multi-ACTS on the waste water from coking plant. Further, by the use of
it’s data, we have estimated the overall capacity coefficient of adsorber on each stage and
examined the simulation method of assuming concentration of treated water by continuous

stirred tank reactors model.
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Table 1 Properties of granular activated carbon

- Multi-ACTs Fixed bed

type
Mesh size [mesh] | 20/40 8/32
Mean particle diameter {mm] ‘ 0.55 1.25
Uniformity coefficient [-] 1. 40 1.65
True density [g/cm3] | 2.00 2.01
Mean particle density [g/cm3] 0. 80 0.77
Bulk density [g/cm?] ‘ 0. 49 0. 47
Total pore volume [em3/g] ; 0.75 0.77
Specific surface area [m2/g] ‘ 1150.0 1120.0
Surface area out of particle [cm?2/g] 136. 4 62.3
Todine adsorptive capacity [mg/g] 1050.0 1077.0
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Table 2 Economical comparison between Multi-ACTS
and fixed bed type

{Conditions of case study)

: q=0.15C*2.0
: Co=30[mg/£]
Ct=20[mg/¢]
: F=5000{m3/d]

Adsorption isotherms
Concentration of wastewater
Concentration of treated water :

Flow rate of wastewater

{Results of case study)

[Adsorber)

Specification $3 600 X 6 stages ¢4 400 < 4 000 H

i Xone column  Xtwo columns

[Activated carbon])

Amount of holding[ ton] 16 55
Amount of consumption :

[ke/d] 403 651
Coefficient of utilization[ %] 90 55
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Photo. 1 Pilot plant of Multi-ACTS
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Fig. 2 Adsorption isotherms by Freundlich type
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Table 3 Operating conditions of pilot plant

run 1 run 2
Linear velocity[m/h] 20 15
Feeding rate of waste water[m3/d] 499 374
Holding of activated carbon[kg/stage’] 296 327
Feeding rate of activated carbon[kg/d] 229 171
Interval between transportations 31 46

of activated carbon[ hr]
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Table 4 Estimated results of KLa on each stage
in adsorber

KLa [1/h]

run 1 run 2

i (LV=20 [m/h]) (LV=15 [m/h])

First stage ‘ 5.2 ) 3.5
Second stage : 9.1 14. 3
Third stage 13.8 32.2
Fourth stage 14.0 22.0
Fifth stage 36. 4 35.1
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