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Abstract

The adsorption features of nickel ion in wastewater on manganese dioxide from spent batteries were investigated for its usage
as an adsorbent. The aquatic behavior of nickel ion was characterized by MINTEQ program and the considered influential vari-
ables on the adsorption of nickel ion were its initial concentration, reaction temperature, the amount of adsorbent, and pH. The
adsorption ratio of nickel ion decreased with increasing its initial concentration and thermodynanic estimation has been carried
out based on the adsorption characteristics of nickel ion depending on temperature. In addition, the adsorption of nickel ion was

shown to be promoted according to the amount of manganese dioxide and a lot of nickel ions were adsorbed as the solution pH
was raised.
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Fig. 2. MINTEQ diagram of nickel.
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Fig. 3. Change of the remaining concentration of Ni**
solution according to the adsorption time (amount of
adsorbate: 1 g, initial pH 6, 25°C).
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Fig. 4. Kinetics of Ni>* adsorption for second order reaction.
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Fig. 5. Change of the remaining concentration of Ni** in
solution according to the adsorption time for
different temperature (initial conc. of Ni>*: 50 mg/L,
amount of adsorbate: 1 g, initial pH 6).
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on manganese dioxide

T(°C) K AG® (J/motl) AS® (J/K mol) AH® (J/mol)
288 0.6013 95.07
298 0.9973 95.88

28,598
308 1.463 -974.5 96.01
318 1.841 95.00
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