'2000

Nickel hexacyanoferrate Ag" Cs’

Ion Exchange for Mixed Solution of Ag" and Cs” ions
with Nickel Hexacyanoferrate

134
150
MEO(mediated electrochemical oxidation) Ag" Cs
NiFC(nickel hexacyanoferrate)

. NiFC , 1 . Ag’
(Kaag) pH=2 24x 10" , pH Kanag
Cs’ , (Kaes) 2.8x 10° . NiFC Ag’ Cs’

8.08meg/ g, 1.34meq/ g
nonlinear regression , Ag’ , Dubinin- Polyany
Cs’ Freundlcih . Ag" Cs’
Dubinin-Polyani fitting ,

Abstract

Nickel hexacyanoferrate(NiFC) ion exchanger was synthesized for treatment of spent
MEO(mediated electrochemical oxidation) process wastes containing Ag" and Cs’ ions and ion
exchange behavior of NiFC for Ag” and Cs' ions was investigated. NiFC had a face centered
cubic structure with the patricle size less than 1 . The distribution coefficient of Ag" ion,
Kaag was more than 24x 10'mL/g at pH=2 and increased in proportion to pH. In case of Cs’
ion, Kacs was about 2.8x 10°. The adsorption capacity for Ag‘ion and Cs'‘ion were 8.08meq/ g
and 1.34meg/g, respectively. For binary data modeling, Dubinin-Polyani model was the best
equation for Ag'ion and Freundlich model for Cs'ion. For multicomponent data modeling,
M odified Dubinin-Polyani eqution was found to predict multicomponent data accurately.
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Fig. 2. Scanning electron micrograph of synthesized Ni:Fe(CN )s.
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Fig. 3. Experimental data and predicted equilibrium isotherms
for Ag” ion in Ni-Ag system with NizFe(CN )s.
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Fig. 4. Experimental data and predicted equilibrium isotherms
for Cs" ion in Ni-Cs system with NizFe(CN )s.
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Fig. 5. Adsorption equilibrium models for Ag'ion in Ni-Ag system with NizFe(CN )s.
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Fig. 6. Adsorption equilibrium models for Cs'ion in Ni-Cs system with Ni-Fe(CN )s.



Table 1. Distribution coefficient for Ag and Cs ions with Ni:Fe(CN )s.

pH
2 3 4 5
lons
Ag’ ion 24796 93055 174122 230035
Cs’ ion 2872 877 831 803

T able 2. Adsorption model parameters for Ag" and Cs” ions with NizFe(CN )s.

Coefficient Single component system
M odel )
Units
Ag Cs
Qn[med/ g] 8.08 134
Langmuir | b[mL/meq] 7946.80 39.81
r’ 0.87 0.78
K[mL/meq] 14.64 2.26
Freundlich n 480 299
r’ 0.87 0.96
. Qn[med/ g] 11.58 194
Dubinin- S .
_ k 1.92*10 451*10
Polyani .
r 0.87 091

Table 3. Parameters for modified Dubinin-Polyani isotherm equation.

Coefficients
bo bl b2 R?
Isotherms
Ag”ion 1934 -0.163 -0.031 0.86
Cs’ ion 1.369 0.631 0.033 0.98
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