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Fig.1 the liquid-liquid equilibrium phase diagram
at 308.15 K for acetone + n-butyl disulfide +

water ternary system

0.00 ; 0o

—e— SRR

—e —EREYIE
#0.50 ®
¥ %
0.75 25 <

1.00 .00
050 025 030 075 1.6
WTE_RBRRTS

2 TR _HBR—ER—K=xER
7£308.15 K TR A E8HEE
Fig.2 the liguid-liquid equilibrium phase diagram
at 308. 15 K for acetone + sec-butyl disulfide +

water ternary system
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at 308. 15 Kfor acetone + tert-butyl Disulfide +

water ternary system
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Tab.1 Experimental Solubility Data forTernary System Symmetric C4 Disulfide + Acetone + Water at 308.15 K
P ETE =HB) T =FmEE(1) BT =8(1)
+WE(2) +K(3) +RW(2) +K(3) + B (2) +K(3)
W, W, W, W, W, W, W, w, W,
1 0.000 20 0.000 00 0.999 80 0.000 17 0.000 00 0.999°83 - 0.000 20 0.000 00 0.999 80
2 0.001 35 0.093 20 0.905 45 0.007 03 0.520 98 0.471 99 0.002 18 0.049 52 0.957 30
3 0.002 57 0.153 20 0.844 23 0.008 99 0.536 29 0.454 72 0.002 90 0.148 04 0.849 06
4 0.004 91 0.291 52 0.703 57 0.011 11 0.551 28 0.437 61 0.003 46 0.23923 0.757 31
5 0.006 09 0.365 49 0.628 42 0.014 30 0.568 59 0.417 11 0.004 30 0.070 48 0.933 22
6 0.007 18 0.492 13 0.500 69 0.016 68 0.590 15 0.393 17 0.004 76 0.242 78 0.423 96
7 0.008 23 0.557 64 0.434 13 0.020 95 0.619 42 0.359 63 0.005 29 0.1966 0.798 11
8 0.009 53 0.571 76 0.418 72 0.037 i3 0.643 33 0.319 53 0.005 86 0.117 12 0.877 02
9 0.012 34 0.590 29 0.397 37 0. 050 99 0.662 53 0.286 48 0.006 15 0.329 24 0.664 61
10 0.014 75 0.604 00 0.381 25 0.058 76 0. 666 80 0.274 44 0.012 26 0.452 41 0.535 33
11 0.018 51 0.617 74 0.363 76 0.065 28 0.669 00 0.265 72 0.014 22 0.541 82 0.443 96
12 0.022 07 0.622 11 0.355 81 0.079 87 0.674 24 0.245 88 0.016 29 0.579 72 0.403 99
13 0.025 23 0.623 00 0.351 77 0.086 62 0.675 26 0.238 11 0.019 33 0.630 05 0.350 62
14 0.032 28 0.649 78 0.317 93 0.093 97 0.675 64 0.230 39 0.032 85 0.665 58 0.301 57
15 0.046 22 0.685 04 0.268 75 0.115 43 0.674 02 0.21055 0.057 66 0.685 71 0.256 63
16 0.050 87 0.686 63 0.262 51 0.124 98 0.672 33 0.202 69 0.063 77 0.694 00 0.242 23
17 0.057 78 0.694 19 0.248 02 0.144 08 0. 668 65 0.187 27 0.078 64 0.694 00 0.227 36
18 0.064 2 0.697 72 0.238 08 0.163 82 0.662 95 0.173 23 0.082 13 0.699 33 0.218 54
19 0.076 57 0.702 62 0.220 81 0.172 35 0.659 83 0.167 81 0.095 88 0.698 09 0.206 03
20 0.082 49 0.703 76 0.213 75 0.177 84 0. 655 57 0. 166 59 0.107 26 0.699 33 0.193 41
21 0.091 98 0.705 94 0.202 08 0.181 44 0.653 37 0.165 19 0.143 49 0.690 45 0.166 06
22 0.096 87 0.705 79 0.197 34 0.203 82 0.655 95 0.140 23 0.162 41 0.687 49 0.150 10
23 0.11273 0.704 49 0.182 78 0.237 66 0.640 77 0.121 56 0.175 6 0.685 71 0.138 68
24 0.156 84 0.694 07 0.149 09 0.317 15 0.601 19 0.081 67 0.189 38 0.677 09 0.129 53
25  0.193 00 0.68241 0.12458 0.34099 0.58424 0.07477 0.21399 0.67150 0.114 51
26 0.231 09 0. 665 57 0.103 34 0.365 85 0.567 47 0.066 69 0.232 77 0.666 77 0.100 46
27 0.252 71 0. 656 07 0.091 23 0.374 28 0.563 27 0.062 44 0.256 04 0.658 65 0.085 31
28 0.282 10 0.638 52 0.079 38 0.393 61 0.546 07 0.060 31 0.278 52 0.646 04 0.075 44
29 0.328 07 0.608 67 0.063 26 0.431 96 0.516 83 0.051 21 0.306 75 0.624 50 0.068 75
30 0.357 35 0.585 75 0.056 90 0.544 70 0.422 89 0.032 41 0.352 54 0.388 92 0.058 54
31 0.394 65 0.558 98 0.046 37 0.604 21 0.359 49 0.036 30 0.375 50 0.580 13 0.054 37
32 0.43735 0.525 04 0.037 61 0.657 03 0.300 95 0.042 02 0.391 52 0.55544 0.053 04
33 0.490 08 0.478 26 0.030 06 0.695 02 0.276 97 0.036 01 0.415 86 0.536 49 0.047 65
34 0.59003 0.378 05 0.031 92 0.717 79 0.248 19 0.033 02 0.452 69 0.51103 0.036 28
35 0.63297 0.23723 0.03280 0.75209 0.2198 0.02802 0.49136 0.469 58 0.039 06
36  0.68194 0.27025 0.03741  0.783 21 0.18076 0.02703 0.53490 0.428 13 0.036 96
37 0.774 09 0.19129 0.03462 0.90027 0.08t142  0.018 31 0.56450 0.41300 0.03250
38 0.826 67 0.149 76 0.023 57 0.921 19 0.062 09 0.016 72 0.654 24 0.325 56 0.020 20
39 0.874 76 0.112 45 0.012 79 0.922 13 0.061 15 0.016 72 0.756 30 0.224 36 0.019 34
40 0.946 92 0.044 30 0.008 78 0.952 83 0.037 15 0.01002 0.876 24 0.11052 0.013 24
41 0.978 42 0.020 04 0.001 54 0.976 35 0.018 12 0.00s 53 0.956 48 0.042 33 0.001 19
42 0.999 86 0. 000 00 0.000 14 0.999 84 0. 000 00 0.000 16 0.999 82 0.000 00 0.000 18
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Tab.2 ExperimentalTie-line Data for ternary system symmetric C, disulfide + acetone + water at 308,15 K

ETE =#EE(1) TR =HB) T E =FHE (D)
+PMI(2) + K (3) +WEI(2) +7K(3) +E(2) +7K(3)
i A KA ks A H ik} KA

W, W, W, LA W, W, W, W, W, w, W, W,
0.9957 0.0036 0.0050 0.1972 0.9950 0.0037 0.0030 0.2114 0.9956- 0.0035 0.0035 0.1972
0.9965 0.0025 0.0035 0.2679 0.9948 0.0040 0.0043 0.3227 0.9938 0.0043 0.0053 0.284 8
0.9801 0.0172 0.0102 0.3766 0.9804 0.0168 0.0111 0.4773 0.9901 0.0076 0.0071 0.3375
0.9765 0.0206 0.0139 0.5154 0.9889 0.0092 0.0079 0.3914 0.9834 0.0140 0.0101 0.4198
0.9664 0.0302 0.0158 0.5720 0.9679 0.0278 0.0015 0.5430 0.9780 0.0173 0.0119 0.4879
0.9193 0.0711 0.0488 0.6881 0.9503 0.0442 0.0225 0.5744 0.9674 0.0281 0.0128 0.5590
0.9361 0.0539 0.0224 0.6372 0.9167 0.0744 0.0450 0.6484 0.9407 0.0551 0.0161 0.6407
0.8631 0.1261 0.1179 0.7088 0.8865 0.1019 0.1087 0.6780 0.9134 0.0799 0.0424 0.6345
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Disulfide + Acetone + Water Ternary System

ZHANG Ya-dong, HUANG Jun-fang

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The ternary system symmetrical C, disulfide + acetone + water in the process for the synthesis of

symmetrical C, disulfide is a relatively new system. The data of liquid-liquid equilibrium ( tie-lines and solu-

bility ) for the ternary system symmetrical C, disulfide + acetone + water were determined at atmospheric pres-

sure and at 308.15 K, using cloud point method and balance reactor method. ( Symmetry C, disulfide inclu-

ding n-butyl disulfide, sec-butyl disulfide and tert-butyl disulfide). The composition of the conjugate phase of

the ternary liquid phase equilibrium system was determined and the equilibrium curve was drawn finally. The

inner-scaling method was used to determine the concentration of symmetrical C, disulfide and acetone in this

ternary system. Experiments in single-phase region was verified, and the accuracy of experimental error is

1.56% rms. Study on the phase equilibrium of the ternary system symmetric C, disulfide + acetone + water

shows it is very favorable for the recovery of symmetrical C, disulfide. The study is essential for clean synthesis

of symmetrical C, disulfides to design and control.

Key words: acetone, water, symmetric C, disulfide, liquid-liquid equilibrium



