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ABSTRACT

Iodine-sulfur(IS) hydrogenation production process consists of three sections, which are so called a
Bunsen reaction section, a HI decomposition section and a H,SOs decomposition section as a closed
cycle. For highly efficient operation of a Bunsen reaction section, we investigated the phase separation
characteristics of H;SO4-HI-H,O-I, system into two liquid phases(H>SOs-rich phase and Hl,-rich phase) in
the high temperature ranges, mainly from 353 to 393 K, and in the H,SO/HI/H,O/l; molar ratio of
1/2/14~30/0.3~13.50. The desired results for the minimization of impurities in each phase were obtained
in conditions with the higher temperature and the higher I, molar composition. On the basis of the
distribution of H>O to each phase, it is appeared that the affinity between Hl and H,O was more superior
to that between H,SOs and H:O.
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lodine=Sulfur =4 HZX SF0MA HSOs—HI-H0-1> A2 12

7} NaOH &9 % NayS:03 848 AH83te] 2
gttt ojd BEe HF & HAsto] AF A9 A
A 7](Automatic Potentiometric Titrator, KEM
AT-510)5 &3t SAHsAY. 225 o] 2(1)
9] rxE= o]& &A7|(Ion Meter, Istek 735P)2)

& 2l

o] & A& A3t ZAstsTh B4 o o
AN H, L AT 5% & 7122 2 4 &4
3= HeSO4, HL I 2 H08 24& 2430

Table 1 Data for two liquid phases separation in H2SO4(1)-HI(2)-H>O(3)-1x(4) mixture system with the initial H2SO«/HI/H;O molar

ratio of 1/2/14

Initial Global composition Upper H;S04-rich. phase Down HI-tich phase
BH804 {mol %) {mol %) (mol %)
molar-ratio Xpt X2 X3 Xgs Xul Xus Xu3 Xut X3 Xa Xd3 Xdi |
353.15 K
0.50 562 11.23  80.05 3.09 no phase separation
0.75 554 11.07 78.92 4.46 797 1.93 8940 0.70 429 1578 7352 6.41
1.00 547 1092 7781 5.80 9.37 1.68 8840 0.55 352 1552 7254 8.42
3.00 4.92 9.82  69.99 15.27 13.43 0.81 8557 0.18 1.63 1330 63.98 21.09
5.00 4.47 8.92 63.60 23.01 13.38 0.67 8585 0.10 .64 1155 56.53 30.28
6.00 4.27 8.53  60.82 26.37 15.02 0.81  84.05 0.12 1.20 1074 5418 33.87
7.00 4.09 8.18 5827 29.46 15.57 037 84.04 0.03 1.30 1008 52.00 36.62
7.50 4.02 8.02 5718 30.78 15.94 043 83.56 0.06 1.70 9.50 52.06 36.74
8.00 393 7.85 5591 3232 solidification
373.15 K
0.30 569 11.57  81.02 1.74 no phase separation
0.50 562 1123  80.05 3.09 9.20 1.92  87.68 1.20 3.57 1657 75.68 4.18
0.75 5.54 1107 7892 4.46 9.96 145 8789 0.71 321 1617 7417 6.45
1.00 547 1092 77.82 5.80 10.33 126 87.85 0.56 295 1592 7262 8.51
5.00 4.47 8.92  63.60 23.01 14.42 041 85.00 0.17 0.75 12.11  55.60 31.55
8.00 3.93 7.85 5593 32.30 15.73 032  83.90 0.05 1.57 935 5035 38.73
9.00 3.78 7.55 53.76 34.91 16.03 029 83.64 0.04 1.54 8.87 4831 41.29
10.00 3.80 7.59 54.11 34.50 16.31 023 8345 0.01 1.52 8.94 4875 40.80
10.50 3.57 7.13  50.83 38.47 16.15 041  83.40 0.04 1.44 827 4530 44.99
11.00 3.51 7.00 49.92 39.57 solidification
393.15 K
0.30 571 1140 8122 1.68 no phase separation
0.50 562 1123  80.05 3.09 10.54 140 87.53 0.54 269 1710 75.60 4.61
1.00 547 1092 7781 5.80 10.65 1.25  87.65 045 2.80 1590 7275 8.55
5.00 447 8.92 63.60 23.01 13.44 041  86.03 0.12 1.88 11.37 57.14 29.60
8.00 3.93 7.85 5593 32.29 15.13 022 8458 0.06 1.49 951 49.70 39.30
10.00 3.64 727 5177 37.33 15.71 0.18  84.07 0.04 1.61 845 4635 43.59
11.00 3.62 724 51.59 37.55 16.06 0.17 83.74 0.03 1.59 839 4634 43.67
12.50 3.33 6.65 4737 42.66 16.52 0.15 8330 0.03 1.40 7.60 4213 48.88
13.00 3.27 6.54 46.58 43.62 16.98 0.11 82.88 0.02 1.30 7.46 4136 49.88
13.50 3.28 6.56  46.74 43.42 solidification

Where xg, Xu and xg are the molar compositions of component i(=1, 2, 3 and 4) in a global system, an upper H,SOsrich
phase and a down Hlx-rich phase, respectively
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