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Towards Waste Water Containing Fe’™, Co’™ and Mn**
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(College of Naval Architecture and Power, Navy University of Engineering » Wuhan 430033, China)

Abstract: Dithiocarbamate (DTCR) resin was synthesized using primary amine resin
D309 in methanol-water solution way and characterized by FTIR and SEM. Adsorption
mechanism and ion removal ability of DTCR were investigated by isothermal adsorption
experiments and kinetics experiments. The results obtained from the equilibrium
isotherms adsorption studies on three metal ions of Fe’™, Mn*" and Co*" indicate that
the adsorption conforms to the Langmuir isotherm equation. The maximal absorption
capacity for Fe?t, Mn*" and Co®*" reaches up to 25. 07, 20. 58 and 41. 87 mg/g at 25 °C,
respectively. The kinetics experiments show that DTCR has a high adsorption rate and
the adsorption reaches equilibrium in 4 h. In the dual metal ions system, the order of
the adsorption selectivity for the three metal ions is Mn*" > Co*" > Fe*". In the

presence of Ca’" and Mg?" . the removal rate of Co*" stays at 97%, and the removal
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rate of Fe*" rises from 50% to 98% , but the removal rate of Mn*" declines from 92% to

80% under competitive conditions.

Key words: radioactive waste water; decontamination; dithiocarbamate resin; synthe-

sis; adsorption performance
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primary amine resin and dithiocarbamate resin
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Table 1 Fitting result of isothermal adsorption equation

SRET T/K K q-/(mg g™ 1) R?
Co? " 293 0.303 3 18. 925 0.945 5
298 0.162 5 20. 58 0.999 4
303 0.058 4 43. 81 0.956 9
Mn?* 293 0.046 68 49. 38 0.971 6
298 0.079 34 41. 87 0.989 2
303 0.175 5 30. 39 0.962 1
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298 0.029 27 25.07 0.995 7
303 0. 069 65 34. 34 0.997 3
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on DTCR resin adsorption performance
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Table 3 Parameters of absorption kinetics equations

ERET WA Tr k ge/(mg+g ") R?
Co?™ t/q=0.984 1¢t+0. 459 3 0.45 g/(mg * min) 1. 414 0.989 6
Mn?* t/q=0.715 1t+0. 611 0 0. 835 g/(mg * min) 1. 40 0.975 5
Fedt In(1—q,/q.)=1.006¢—0. 458 3 1.006 h™! 0. 925 0.970 2
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