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ABSTRACT

A Bunsen reaction section is a primary stage of Sulfur-lodine thermochemical hydrogen production
cycle. This section is important, because it decides the efficiency of next stages. In order to produce
hydrogen very efficiently, the characteristics of Bunsen reaction were investigated via two experimental
methods. The one is a phase separation of H>SOs-HI-H,O-I, mixture system, and the other is a direct
Bunsen reaction. The characteristics of each method were investigated and compared. As the result of this
study, the amount of HI and I, in H,SO, phase via Bunsen reaction was more decreased than that via
HzSO,-HI-H,O-1; mixture system with increasing I, concentration. However, the amount of H>SO4 in Hix
phase via Bunsen reaction was remarkably increased with increasing L, concentration, while that via
H>SO,-HI-H,O-I; mixture system was decreased. On the other hand, the range of initial composition
which is able to separate into two liquid phases without I, solidification was almost alike.

KEY WORDS : Sulrur-Todine cycle(SI Ao} &), hydrogen production(5-2~ A ), bunsen reaction
(&% ¥kg), phase separation(’d &=]).
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Fig. 1 Schematic diagram of experimental apparatus for the
phase separation of H,SO4-HI-H,O-I, system.
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Fig. 2 Schematic diagram of experimental apparatus for the
Bunsen reaction.
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Fig. 3 Effect of I, concentration on I and HI fractions in each
liquid phase. L, and HI fractions are calculated by
L/(H:SO4+HI+L) and HI/(H,SO,+HI+,), respectively, based
on molar rations of the H,SO4-HI-H;O-I; mixture system.
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Fig. 5 Concentration of components in H,SO4 phase and HI,
phase on the time.
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Table 1 Data for two liquid phase separation in Bunsen reaction and H;SOy-HEH:O-L system

Bunsen reaction (s¢; continuous feeding)

Tnitial Global system (mol%) H;804 phase (mol%) HI, phase (mol%o)
mgf ;rmrca)ti o H;SO4 HI HO I H;80, HI H;0 I H804 HI H;0 I
1.50/16 no phase separation no phase separation no phase separation
1.75/16 9.81 1475 73.04 240 1225 438 8337 ND® 812 2189 6594 405
2.00/16 1049 1765 6923 2.63 1344 348 8308 ND° 888 2534 6171 406
2.50/16 9.09 15.17 7022 5.51 1411 2.40 83.50 ND? 6.52 2174 6339 835
3.00/16 1052 19.23 64.72 5.53 1524 145 8332 ND® 848 2695 5665 793
3.50/16 1056 2026 61.56 7.62 1582 120 8298 ND* 849 2778 5310 10.63
373116 1341 2720 35238 7.02 1573 086 8341 ND” 1247 3777 3992 984
4.00/16 solidification solidification solidification

H:30,4-HI-H,O-1; system (with initial molar ratio

of HaSOWHIMHO0=1/2/14)

Tnitial Global system (mol%o) H;S804 phase {mol%o) HI; phase (mol%)
L/H;O
molar ratio HyS04 HI H20 I H504 HI H:O 15} H;S04 HI H,O I
0.50/14 no phase separation no phase separation no phase separation
0.75/14 no phase separation no phase separation no phase separation
1.00/14 552 1087 7791 5.69 10.14 479 83.71 136 385 13.07 7581 7.26
1.50/14 537 1058 7380 8.23 1297 296 8332 075 2.53 1343 7298 11.05
2.00/14 523 1030 7381 1066 1405 2.11 8333 0351 214 1317 7047 1422
2.50/14 510 10,04 7191 1296 1386 1.56 8396 062 1.8 1316 6747 17.51
2.75/14 5.03 991 71.00 1406 1630 136 82.04 029 137 1268 6741 1853
3.00/14 solidification solidification solidification
N.D.: not detected
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6 Conditions of SO.-H,O-I, via Bunsen reaction and

H;SO4-HI-H,O-I, system.
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