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Adsorption and desorption of chromium (VI) on active carbon
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The adsorption and desorption of chromium(VI) ion from aqueous solution on active carbons
were studied. The adsorption rate of Cr(VI) ion was measured at various pH values, and was
proved to be proportional to its concentration. The chemical species and their respective
adsorption rate constants were determined from the pH dependence of the adsorption rate. A
desorption experiment of adsorbed Cr(VI) was performed by HNO; or NaOH. Only Cr(III)
ion was desorbed by HNOj, while both Cr(III) and Cr(VI) ions were desorbed by NaOH. This
shows that Cr(VI) adsorbed on active carbon was reduced to Cr(Ill) and then Cr(III) was des-
orbed. The results of Freundlich plot supported the adsorption/desorption mechanism pre-
sumed from the experimental results mentioned above.
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Fig. 1 Time dependence of the adsorption amount
of Cr(VI) on active carbon
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Fig. 2 Time dependence of logarithmic concentra-
tions of Cr(VI)
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Fig. 5 Time dependence of total concentration of
Fig. 3 Experimental and calculated values of the Cr(VI) and Cr(III)
adsorption rate constant
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Table 1 Desorption of Cr ion with 0.1 M HNO; or Table 2 Values of 1/n and K, obtained from
0.1 M NaOH solutions Freundlich plot
HNO4(0.1 M) NaOH (0.1 M) 1/n Ki(mg1™"

Adsorption amount 0.060 mg 0.062 mg Cr(VI) 0.422 1.76
Cr(Vl) 0 mg 0.009 mg Cr(I1D) 1.97 0.0046
Cr(I1I) 0.021 mg 0.011 mg Fe(111) 0.392 1.73
Desorption rate 35.0% 32.3% Fe(11) 0.991 0.0049
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Fig. 6 Freundlich plots for the adsorption of Cr(III)
and Cr(VI)
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