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Abstract >> The Sulfur-lodine thermochemical hydrogen production process (SI process) consists of the Bunsen
reaction section, the HSO4 decomposition section, and the HI decomposition section. The Hlx solution (I-HI-H,O)
could be recycled to Bunsen reaction section from the HI decomposition section in the operation of the integrated

SI process. The phase separation characteristic of the Bunsen reaction using the HIy solution was similar to that
of [-H>0-SO; system. On the other hands, the amount of produced H>SO, phase was small. To investigate the
effects of SO, solubility on Bunsen reaction, the continuous Bunsen reaction was performed at variation of the
amounts of SO, gas. Also, it was carried out to make sure of the effects of partial pressure of SO, in the condition
of 3bar of SO,-O, atmosphere. As the results, the characteristic of Bunsen reaction was improved with increasing

the amounts and solubility of SO, gas. The concentration of Bunsen products was changed by reverse Bunsen

reaction and evaporation of HI after 12 h.

Key words : Hydrogen production(5=4~ A=), SI process(3-8 2= 374), Bunsen reaction(£4 W3-
solution(HIx -8-°8), Continuous reaction(1<:4] Wh2-), Pressurized reaction(7}¢} ¥H$)
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Fig. 1 Schematic diagram of experimental apparatus for
pressurized continuous Bunsen reaction.
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Fig. 3 Effects of space time of Hlx solution on SO, conversion
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Table 1 Effects of amounts of SO, gas on pressurized continuous Bunsen products

Molar ratio Concentration (mmol/g) l(srl;])]jr;itg
I H,SO4 HI HO I H>SO4 HI HO SO,/0O,
HI, solution 2.01 0.00 1 8.18 2.56 0.00 1.27 10.42
S1 0.94 0.21 1 4.26 2.03 0.45 2.15 9.18 80/5
S2 0.60 0.29 1 1.48 1.80 0.86 297 4.40 60/5
S3 0.58 0.29 1 2.17 1.70 0.84 291 6.31 100/5
S4 0.85 0.24 1 2.38 2.07 0.59 2.44 5.81 40/5
7] W Al AIREL SO-HIx 84 AHe] F7tet wA|

Fig. 4 Photograph of Bunsen reactor
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Table 2 Effects of partial pressure of SO, gas on pressurized continuous Bunsen products
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Molar ratio Concentration(mmol/g) 1(:111?1‘2;?12;
L H2SO4 HI H,0 I H,SO,4 HI H,O SO»/0;
HI, solution 2.01 0.00 1 8.18 2.56 0.00 1.27 10.42 -
S3 0.58 0.29 1 2.17 1.70 0.84 291 6.31 100/5
S5 0.52 0.30 1 1.80 1.62 0.92 3.11 5.61 100/0
S6 0.68 0.26 1 242 1.83 0.71 2.70 6.55 100/20
S7 0.70 0.27 1 2.88 1.82 0.71 2.60 7.48 100/10
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