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ABSTRACT

In the pracess of manulacturing acrylomimle, azeotrope of water-acetonitrile is formed as by-product. Toluene-ethylacetate mix-
ture was selected as solvent to determine the liquid-liquid equilibria for toluene(l)-watcr(2)-acetomitrile(3)-ethylacetate(4) sys-
tem. The experimental bie-line data were correlated with the UNIFAC model. The distributton and selectivity for quatemnary
system was also smdicd.
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Table 1. The UNIFAC group volume (Ry), surface area (Qy) and interaction parametcrs (ang,)

CH, CH, ACH | accHy | H.0 |CH.COO| CHiCN R, Qo
CH; 0 0 —1148 | -1157 | 13000 9724 6968 | 09011 0.848
CH, 0 0 —u48 | —us7 | o3o00 0724 6968 | 0674 0.540
ACH 1565 1565 0 167.0 8504 6.0 2913 | 05313 0.100
ACCH, 104.4 104.4 —146 8 o | ss9s0 | sesso | 12080 | 12663 0968
H,0 342.4 342.4 3728 2037 o | -6320 1083 | 09200 1400
CHAC00 -320.1 —320.1 1148 | 1700 385.9 0 | -1402 | 19031 1728
CHZCN 20.08 2908 5641 | 3329 63 48 2410 0 | L8701 1724
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Fig. 1. Schematic diagram of experimental apparatus,
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Table 2. Physical properties of chemicals used
chemical name structural formula mw bp, @ density solubilicy - purily
in aq aq in (%)
acetonitrile CH;CN 41.033 81 60 07766 miinite inlimite 99.+
loluene C4H-CH, 92 142 110.625 0.8623 0.0515 0,0334 99.0
ethylacetale CH,COOCH,CH3 88 107 77114 0896 8.08 2.94 99.+
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Fig. 2. The cffect of mixing ratie on binodal curves for
toluetie {1}-water (2)-acetonitrile (3)-EAc (4) qua-
fernary System at 25°C (wt%), Fig. 3. Representation of binodal curves for ioluene (1)-
water {2)-acetonitrile (3)-EAc (4) quaternary system

al 25°C (wi%).

Table 3. Experimenial and calculated tie-Jine data for toluene (1)-waler (2)-acetonitrile (3>EAc (4) quaternary syslems at 25°C

(mol %)
solvent layer water layer
11 X21 i X3 T a1 X2 Lo X3z L i
(1y(4)=75.23
exp. 3840 6.42 923 2505 042 9543 413 0.02
cale. 51.98 12.62 1230 23.10 (81 95.27 380 003
exp. 47 64 10.25 1777 2434 048 92,76 a.73 0.03
calc. 41.86 18.45 18.30 2139 125 91.99 668 (.08
A, 3311 18.37 27.84 2068 055 00 67 872 0.06
calc 3333 22.88 22.65 2094 176 88.55 951 0.18
exp 19.62 28.87 3521 16.30 0.66 88.27 10 96 011
calc. 2621 2578 26.23 2178 2.31 84146 12.83 0.40
(1):(4)=50"30
exXp. 42 66 8.59 4.03 4472 0.62 97 68 1.66 0.04
cale, 44.09 343 442 47.16 033 98 52 113 0.02
exp. 39.12 10.38 9.34 41,16 051 0595 3.51 0.03
calc. 40.94 604 9.94 43.08 0.46 96 67 2.84 0.03
exp 32.67 14.86 17.68 3479 0.25 4,32 519 0.26
calc. 34.30 1148 17.69 3653 0.08 93.035 609 DOR
exp. 2442 2175 26,66 27.17 D54 9272 6.65 009 -
cale, 26.97 18 68 24.35 30.00 142 88.01 10.32 0.25
(1):(4)=2575
exp. 19,33 1279 6 60 61.08 0.01 5772 1.63 0.64
cale. 20,21 973 6.85 63.21 0.01 57.38 200 .61
exp. 1647 1882 1340 51.31 0.03 96.00 312 0.85
calc, 1706 1646 1335 3313 0.03 94.60 4,39 0.98
exp. 12.63 2819 2092 38.26 003 9410 4,77 1.08
calc. 13.62 25.76 19.37 41.25 0.08 9096 733 1.61
exp, 3.78 39.62 2552 2608 0.11 g91.99 6.33 137
calc. .38 3874 2403 27.85 021 8617 10.98 2.64
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