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ABSTRACT

The purification of two liquid phases (H,SOs phase and HIx phase) formed from a Bunsen reaction
in Sulfur-Todine (SI) hydrogen production process was investigated in order to operate SI process efficiently.
The each synthetic solution for two liquid phases contained impurities was prepared on the basis of a proper
composition obtained from Bunsen reaction. The purification of each solution was performed by counter-current
flow using a packed column at different temperatures and N, flow rates. As the results of purification,
impurities existed in each phase were decreased with increasing the temperature and the N, flow rate. In
particular, the increase of the N, flow rate at the lower temperatures was effective to remove impurities by
a reverse Bunsen reaction without side reactions. On the whole, it may be concluded that the purification
of each phase is accomplished by mixing effects of the stripping, the evaporation, and the reverse Bunsen
reaction.

KEY WORDS : SI process(SI &%), Hydrogen production(5=4~ #|%), Bunsen reaction(i-4 ¥}, Purification
(8 A), HaSO4 phase(4F 7, HIx phase( 8.9 =3F24F &)
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Fig. 1 Schematic diagram of experimental apparatus for HoSOs-
phase purification.
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Table 1 The amounts of impurities in the purified H.SO4 phase
obtained at different temperatures and a N, flow rate of 50
mL/min

Temp. (C) 140 160 180 200
HI (mmol/g) 0.009 N.D*. N.D. N.D.
I, (mmol/g) | 0.00037 | 0.00032 N.D. N.D.

*N.D.: not detected.
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Fig. 2 Effect of the temperature on the yield of H>SO4 obtained
in the purified H,SO4 phase.
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Fig. 3 Effect of the temperature on the conversion of the reverse
Bunsen reaction calculated at the basis of the consumed HI.
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Table 2 The amounts of impurities in the purified H,SO4 phase 100
obtained at different N> flow rates and a temperature of 160C
[ ]
N flow rate 80 -
(mL/min) 50 100 150 200
HI (mmol/g) N.D.* N.D. N.D. N.D. g 60 -
I, (mmol/g) | 0.00032 | 0.00029 | 0.00029 N.D. é
. ]
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Fig. 7 Effect of the N, flow rate on molar ratio of HoO/H,SO4
in the purified H,SO4 phase.
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Table 3 Molar composition of H,O, H.SO4, HI and I, in the
purified HI; phase obtained at different temperatures and a N,
flow rate of 50 mL/min

Temp. (C)| 80 100 120 140 160 180

H0 0.7658 | 0.7545 | 0.7548 | 0.7227 | 0.6995 | 0.5767

H,SO; | 0.0040 | 0.0041 | 0.0029 | 0.0018 | 0.0000 | 0.0000

HI 0.0963 | 0.0995 | 0.0979 | 0.1121 | 0.1103 | 0.1585

L 0.1339 | 0.1419 | 0.1443 | 0.1633 | 0.1901 | 0.2647
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Fig. 8 Effect of the temperature on the conversion of the
reverse bunsen reaction and the unpurified degree of H,SO, in
HIy phase after purification.
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Fig. 9 Effect of the temperature on the yield of HI obtained in
the purified HI; phase.
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Table 4 Molar composition of H,O, H,SO4, HI and L, in the
purified HIx phase obtained at different N, flow rates and a
temperature of 120°C

Nznﬁf’/:ﬁ;a)‘te 50 100 150 200
H:0 07548 | 07405 | 07339 | 0.7343
H:S0s 00029 | 00021 | 0.0000 | 0.0000
HI 00979 | 0.1018 | 0.1014 | 0.1007
L 0.1443 | 0.1556 | 0.1648 | 0.1650
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