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Packing Tower Design of Waste Oyster Shells using Bohart-Adams Equation
Eun-Ho Kim - I-Bae Kim - Seok-Taek Kim - Hyeong-Seok Kim"(Department of Environmental Engineering, Dong-A
University, Department of Environmental Science, Silla University)

ABSTRACT : Objective of the research is to estimate neutralization capacity and to determine practical running parameters
required in packing tower design of waste oyster shells using Bohart-Adams equation. It is expected that waste ovster shells
are able to be recycled for removal of heavy metals through neutralization of plating wastewater because those contain
approximate 93% CaCO,. By applying the results of the continuous experiment to Bohart-Adams equation, service time
decreases in the order of Cr>Fe>Cu, while removal efficiencies of metals become less in the order of Fe>Cr>Cu.
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Table 1. Characteristics of acid - alkali plating wastewater used in this

study
Sources Acid - alkali plating wastewater ~ Effluent standard
Items Range Average (<Ga grade)
pH 118 ~ 325 220 58~86
T-Cr(mg/L) 334 ~65.5 49.0 2
Fe(mg/L) 215 ~432 430 10
Cu(mg/L) 30.1 ~ 56.1 320 3
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Table 2. Experimental conditions.

Surface loading  Bed height  Charge volume of shell
[mL/hr - cm2] [cm] fL]
Di=10

D2=20 0477
D3 =30

DI1=10

D2=20 0.636
D3 =40

D1=20
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D3=100
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Fig. 4. Service time vs bed height in experiment no. 1 ~4 for Cr.
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Fig. 5. Service time vs bed height in experiment no. 1 ~4 for Fe.
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Fig. 6. Service time vs bed height in experiment no. 1~4 for Cu.
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Table 4. Productions of design factor with Bohart-Adams equation in experiment no.1~4.
\Items Experiment no. | Experiment no. 2 Experiment no. 3 Experiment no. 4
Design factor — Cu Fe Cr Cu Fe Cr Cu Fe Cr Cu Fe Cr
" Service Time(day) 9 198 865 49 02° 432 39 76 30.1 34 5.7 234
Recharge number for a year 41 19 5 76 36 9 94 49 13 109 64 16
Removed amount by )
the cycle(g/cvcle) 035 14 5.6 043 132 6.2 0.64 18.3 8.1 112 215 12.6
Removed amount
for a year(g/year) 144 216.6 28 327 4752 558 602  896.7 1053 1221 1760 2016
Adsorption efficiency(%) 61.7 812 774 58.7 77.7 713 60.3 779 77.1 633 78.7 78.5
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