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Effect of Catholyte to Anolyte Amount Ratio on the
Electrodialysis Cell Performance for HI Concentration
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ABSTRACT

The effect of catholyte to anolyte amount ratio on the electrodialysis cell performance for HI concentration
was investigated. For this purpose, the electrodialysis cell was assembled with Nafion 117 as PEM membrane and
activated carbon fiber cloth as electrodes. The initial amount of catholyte was 310 g and that of anolyte varied
from 1 to 3 of amount ratio. The calculated electro motive force (EMF) increased with time and the increment
enhanced as the amount ratio of catholyte to anolyte decreased. The mole ratios of HI to H;O (HI molarity) in
catholyte were almost the same and exceeded pseudo-azeotropic composition for all amount ratios after 2 h operation.
The HI molarity continuously increased with time for 10 h operation. The mole ratio of I, to HI decreased in
catholyte but increased in anolyte. The increment of mole ratio of I, to HI in anolyte rose as the amount ratio
of catholyte to anolyte decreased. In case of 1:1 amount ratio, the cell operation was stopped for the safety at
approximately 6 h operation, since the mole ratio of I, to HI reached solubility limit. The cell voltage of the
electrodialysis cell increased with time and the rate of increase was high at low amount ratio. This suggests that
the amount ratio of catholyte to anolyte not only crucially influences the cell voltage, but also cell operation condition.

KEY WORDS : Electrodialysis(*d 7] 54), HI concentratlon(}H =), EMF(7] 4 2), Cell voltage("d 7131,
Pseudo-azeotropic composition(3-H]Z=4d)
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Table 1 Calculated HI concentration and EMF value with time
for initial catholyte to anolyte amount ratio is 1:1 (applied
current: 2A, initial composition: Hl:I,:H,0=1:0.5:5.6, initial weight
of catholyte: 310g)
Catholyte Anolyte
Time HI CHJ_ctho HI CH.[_ano EMF
() molarity | (mol/g) | molarity | (mol/g) %
(mol) (mol)
0 0.8600 | 0.0028 | 0.8600 | 0.0028 | 0.0000
2 1.0092 | 0.0033 | 0.7108 | 0.0023 | 0.0090
4 1.1584 | 0.0037 | 0.5616 | 0.0018 | 0.0187
6 1.3077 | 0.0042 | 0.4123 | 0.0013 | 0.0297
8 1.4569 | 0.0047 | 0.2631 | 0.0008 | 0.0441
10 1.6061 | 0.0052 | 0.1139 | 0.0004 | 0.0682
o]7]4 R: gas constant, T: &%, n: °o]5¥ A=}
9]4= F: faraday constant, CHI_catho: catholyte2]
CHI_ano+= anolyte®] HI FXo]t}.
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Table 2 Calculated HI concentration and EMF value with time
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3.1 Catholyte®?} anolyteQl HIS0 WE :
I E[EMF] It H=|§} for initial catholyte to anolyte amount ratio is 1:2 (applied
= current: 2A, initial composition: HI:I:H,0=1:0.5:5.6, initial weight
017 ]_ %7]01]1411 oﬂ U:]-FJ— B 7] 3 ] 9]'8H HI of catholyte: 310g)
7} &5, catholytedl A= HI®| &%=7}F 571 Catholyte Anolyte
= 3 anolyteo] A= HI9| w37} 7231 €t e | HL | Ciaw | HI | Guwe | BV
~ B ) molarity | (mol/g) | molarity | (mol/g) W)
o]2{ 3} catholyte$} anolyte Lafolo we} F (mol) (mol)
T2k Aol P4 FY el A 7171 = (EMF) 0 | 08600 | 0.0028 | 1.7200 | 0.0028 | 0.0000
& gea o] xa" 4 gt 2 1.0092 | 0.0033 | 1.5708 | 0.0025 | 0.0065
4 1.1584 | 0.0037 | 1.4216 | 0.0023 | 0.0126
RT CHI atho ©) 6 13077 | 0.0042 | 12723 | 0.0021 | 0.0186
8 14569 | 0.0047 | 1.1231 | 0.0018 | 0.0246
10 1.6061 | 0.0052 | 0.9739 | 0.0016 | 0.0307
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Table 3 Calculated HI concentration and EMF value with time
for initial catholyte to anolyte amount ratio is 1:3 (applied current:
2A, initial composition: HI:I;:H,0=1:0.5:5.6, initial weight of
catholyte: 310g)

Catholyte Anolyte
Time HI |CHI catho| HI |CHI ano| EMF
() molarity molarity ™)
(mol) (mol/g) (mol) (mol/g)
0 0.8600 | 0.0028 | 2.5800 | 0.0028 0
2 1.0092 | 0.0033 | 2.4308 | 0.0026 | 0.0057
4 1.1584 0.0037 2.2816 0.0025 0.0108
6 1.3077 0.0042 2.1323 0.0023 0.0157
8 1.4569 | 0.0047 1.9831 | 0.0021 | 0.0204
10 1.6061 0.0052 1.8339 | 0.0020 | 0.0249
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Fig. 2 Plots of calculated EMF versus time (catholyte:anolyte=

1:1~3, applied current: 2A, initial composition: HI:I,:H,O=
1:0.5:5.6, initial weight of catholyte: 310g).
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Fig. 3 Plots of measured mole ratio of HI to HO versus time
in catholyte. The dotted line represents the pseudo-azeotropic
composition (catholyte:anolyte=1:1~3, applied current: 2A, initial
composition: HI:1:HO=1:0.5:5.6, initial weight of catholyte:
310g).
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Fig. 4 Plots of measured mole ratio of I, to HI versus time in
both catholyte and anolyte (catholyte:anolyte=1:1~3, applied
current: 2A, initial composition: HI:I,:H,O=1:0.5:5.6, initial weight
of catholyte: 310g).
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Fig. 5 Plots of measured cell potential versus time (catholyte:
anolyte=1:1~3, applied current: 2A, initial composition: HI:I,:
H,0=1:0.5:5.6, initial weight of catholyte: 310g).
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