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Abstract

Continuous column adsorption experiments have been conducted for artificial and actual wastewater which containing NiZ*
by using manganese nodule as an adsorbent for the purpose of wastewater treatment along with an increased Ni?* recovery in
the refining of manganese nodule. The adsorption features of Ni?* in artificial wastewater were examined by taking the height
of fixed bed, influent flow rate, and the initial concentration of adsorbate as the influential parameters. The adsorption capacity
of manganese nodule and the rate constant for Ni** adsorption were estimated employing Bohart-Adams equation. In addition,
the variation of the adsorbed amount of adsorbate for each column according to the influent flow rate and the initial concentration
of adsorbate was investigated based on the breakthrough curves for each column. For serially connected columns, the adsorbed
amount of Ni?" for each column was observed to increase gradually as the adsorption proceeded from the initial column to the
final column. The variation of the breakthrough curve for actual wastewater with the height of fixed bed was not so significant
as that for artificial wastewater, which was considered to be due to the high concentration of Ni* in actual wastewater. Regarding
the effect of the particle size of manganese nodule on adsorption, the adsorbed amount of adsorbate was found to somewhat
increase as the particle size became smaller.
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Fig. 1. X-ray diffraction pattern of manganese nodule.
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Fig. 2. Effect of bed height on the brgakthrough curves for NiZ* ((A) column 1, (B) column 2, (C) column 3).
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V =Linear flow rate (cm/h)

x =Bed depth of column (cm)

K = Adsorption rate constant (L/mg?h)
Cg = Concentration at breakthrough (mg/L)
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Fig. 3. Plots of bed depth vs service time for column 2 and
3.
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Fig. 4. Effect of volumetric flow rate on the breakthrough curves for Ni?* ((A) column 1, (B) column 2, (C) column 3).
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Table 1. Changes of the adsorbed amount of Ni?* according to the flow rate and initial concentration of adsorbate

q (mg/g) q (mg/g)

Flow rate (mL/s) Column 2 Column 3 Cy (ppm) Column 2 Column 3
0.06667 10.9 11.8 100 10.8 11.3
0.13333 7.78 10.7 150 12.2 12.5

200 12.8 13.0
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