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ABSTRACT

The present work explores the performance and operation limit of electrodialysis cell for HI concentration
in sulfur iodine thermochemical hydrogen production process, For this purpose, the electrodialysis cell was
assembled with Nafion 117 as a PEM membrane and two activated carbon papers as the electrodes. HIx
solution was prepared with composition of HI: I,: H,O = 1: 0.5~2.5: 5.2 in molar ratio. The cell and its
peripheral apparatus were placed in the specially designed convective oven in order to uniformly maintain
the operation temperature. As operation temperature increased, the amount of water transport from anode
to cathode increased, thus reducing HI molarity in catholyte. Meanwhile, the current efficiency was constant
as about 90 %, irrespective of temperature change. The cell voltage increased with initial I, mole ratio as
well as anolyte to catholyte mole ratio. Moreover the cell voltage overshot took place within 10 h cell
operation, which is due to the I, precipitation inside the cell. From the analysis of I, mole ratio in the anolyte,
it is noted that operation limit (in I, mole ratio) of the electrodialysis cell, arising from was measured to
be 3.2, which is much lower than bulk solubility limit of 4.7.

KEY WORDS : Electrodialysis cell(%17]15-4] 4l), HI concentration(HI ‘=), Hydrogen production(-4~#] %),
Sulfur Iodine process(SI &%), Operation limit(<>71 g+A])
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Fig. 3 Plots of mole ratio of HI to HO versus time in catholyte
measured from the electrodialysis cell with various temperatures.
The initial composition of HIx solution was HI: I,: H,O = 1:
0.5: 5.2. The initial mole ratio of anolyte to catholyte was 2.0
(HI mole in catholyte : 0.89)
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Fig. 4 Plots of current efficiency and water transport versus
temperature measured from the electrodialysis cell after 10 h.
The initial composition of HIx solution was HI: I,: H,O = 1:
0.5: 5.2. The initial mole ratio of anolyte to catholyte was 2.0
(HI mole in catholyte : 0.89)
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Fig. 5 Plots of cell voltage versus time measured from the
electrodialysis cell with various I, compositions at 80°C. The
initial composition of HIx solution was HI: I,: H,O = 1: 0.5~2.5:
5.2. The initial mole ratio of anolyte to catholyte was 2.0 (HI
mole in catholyte : 0.89)
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measured from the electrodialysis cell at 80°C. The initial
composition of HIx solution was HI: I,: H,O = 1: 0.5~2.5: 5.2.
The initial mole ratio of anolyte to catholyte was 2.0 (HI mole
in catholyte : 0.89)
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Fig. 7 Plots of EMF versus time with various initial mole ratios
of anolyte to catholyte, which were calculated based upon Eq.
5 for the electrodialysis cell at 80°C. The initial composition of
HIx solution was HI: I,: H,O = 1: 2.5: 5.2. The initial HI mole
in catholyte was 0.89
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Fig. 8 Plots of cell voltage versus time measured from the
electrodialysis cell with various initial mole ratios of anolyte to
catholyte at 80°C. The initial composition of HIx solution was
HIL: I: H,O = 1: 2.5: 5.2. The initial HI mole in catholyte was 0.89
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Table 1 Voltage increase rates of calculated EMF and experi-
mentally measured electrodialysis cell with various initial mole
ratios of anolyte to catholyte at 80C

A/C
Voltage rate 2 3 4
EMF (mV/h) 3.49 2.84 2.56
Cell (mV/h) 42.0 36.9 29.9
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Fig. 9 Plots of mole ratio of I, to HI versus time measured from
the electrodialysis cell with various initial mole ratios of anolyte to
catholyte at 80°C. The initial composition of HIx solution was HI:
I: H)O = 1: 2.5: 5.2. The initial HI mole in catholyte was 0.89.
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