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oloF 7402 AMS-FE 2-methyl pyrazine@ MRS #&8 Ael3 &rlE 274 3)7) 93] 298.15 KilA solvent(cyclohexane,
n-hexanen-heptane, methylcyclohexane(MCH), methylcyclopentane(MCP), ethylacetate)+wate@gNE| &) 83 &= =41
£ 2o, deAs AAEE Feddrh. deA AMAE 47) 18] NRTL Rdl2o] 45 a7 slejulelg Sk
e ANE et Z4Hzte] 3R] ek Bafjapadl, N E R4S AAste] gule] FETE AR

Abstract — The experimenral binodal curves were determined for the ternary systems of water+2 MP with cyclohexane,
hexanen-heptane, MCH, MCP and ethylacetate as solvents at 298.15 K for finding a selective solvent to extract 2 MP, used
for pharmaceutical intermediate. Tie-line and plait point were also determined. The experimental tie line data were correlated
with the NRTL model and extraction effectiveness of solvents was also examined by means of determining of distribution and
selectivity curves.
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Table 1. Physical properties of the liquids used

] . Density(at 25°C) Purity
Chemicals Suppler this work lit. valud@  (by G.C. wt%)
2MP Aldrich 1.0205 1.02589 99.8
n-hexane Aldrich 0.6558 0.6548 no impurity
Cyclohexane D.S.P 0.7739 0.7739 99.9
n-heptane Junsei 0.6800 0.6795 no impurity
MCH Junsei 0.7651 0.7651 no impurity
MCP Junsei 0.7452 0.7439 99.9
Benzene D.S.P 0.8737 0.8737 99.9
Acetonitrile Junsei 0.7779 0.7766 99.9
Ethylacetate Junsei 0.8946 0.8946 99.9

a: Data from Dortmund Data Bank(DDB, version 1998).
b: At 20°C.
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Fig. 1. Schematic diagram of experimental equipment for binodal curve.
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Fig. 2. LLE data for benzene(1)+water(2)+acetonitrile(3) system at 298.15 K
(Comparison with reference[10] data).
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Table 2. Binodal curve data for solvent(1)+water(2)+2MP(3) at 298.15 K(wt%)

Xq(A) X, X3 X1(B) X, X3 X4(C) X X3
67.06 1.27 31.67 68.13 0.60 31.27 78.69 0.26 21.06
56.05 1.00 42.94 64.23 0.71 35.06 67.71 0.39 31.90
46.01 1.93 52.07 58.20 1.11 40.68 58.07 0.59 41.33
38.56 2.04 59.40 48.78 1.18 50.04 49.13 1.05 49.82
28.39 4.00 67.01 39.08 2.09 58.83 39.21 1.93 58.86
18.52 7.54 73.94 29.21 2.96 67.83 28.14 3.02 68.83
8.62 13.29 78.09 18.31 4.90 76.79 19.07 4.81 76.12
3.96 18.18 77.86 9.45 8.17 82.38 9.10 8.80 82.10
X4(D) Xy X3 X4(E) X3 X3 X,(F) X, X3
88.52 0.20 11.28 88.97 0.00 11.03 86.43 4.13 9.44
68.13 0.38 31.49 80.31 0.00 19.69 76.16 5.94 17.90
58.87 0.68 40.45 72.36 0.30 27.34 48.11 18.64 33.25
37.61 2.60 59.79 62.39 0.52 37.09 35.65 28.51 35.84
18.70 7.01 74.29 39.91 2.31 57.79 18.97 52.47 28.56
8.88 11.66 74.60 30.73 4.15 65.12 17.56 57.51 24.93
3.39 23.62 72.98 18.93 6.39 74.67 14.94 66.84 18.22
1.19 77.62 21.19 9.16 9.62 81.23 12.07 78.42 9.50

(A) Cyclohexane, (Bi-hexane, (Ch-heptane, (D) Methylcyclohexane, (E) Methylcyclopentane, (F) Ethylacetate
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Table 3. Experimental tie lines for solvent(1)+water(2)+2MP(3) at 298.15 K(mol%)
Organic phase Agueous phase
Solvent
X11 X21 >(31 XlZ >(22 X32
Cyclohexane 97.7109 0.0000 2.2890 0.0688 84.4397 15.4916
95.7478 0.0000 4.2522 0.0583 69.6981 30.2437
92.3177 0.0762 7.6061 0.1356 56.2310 43.6333
88.2844 0.0598 11.6558 0.2536 45.3603 54.3861
79.4798 0.1229 20.3972 0.6220 34.4234 64.9537
70.0337 0.2373 29.7290 1.4162 26.1746 72.4093
60.8140 0.4579 38.7317 2.6960 20.9256 76.3783
n-hexane 95.9863 0.5965 3.4172 0.1065 85.3212 14.5723
94.3454 0.8064 4.8482 0.1255 71.5984 28.2761
93.6410 0.0564 6.3589 0.1265 59.0479 40.8256
86.2773 0.5397 13.2069 0.1732 41.9446 57.8822
83.6058 0.3689 16.0582 0.2853 36.7637 62.9510
77.6754 0.1609 22.2063 0.7753 27.8764 71.3483
69.8568 0.2347 29.9861 1.9277 20.4817 77.5906
n-heptane 97.1736 0.0487 27776 0.3557 82.1288 17.5137
93.8632 0.0000 6.1368 0.0325 59.2935 40.6740
93.6743 0.2351 6.0906 0.0362 65.2254 34.7384
89.1889 0.1444 10.6667 0.0834 47.9825 51.9341
85.7046 0.1964 14.1237 0.1985 35.9766 63.8148
79.8626 0.0874 20.0500 0.6374 26.0457 73.3169
75.3579 0.1493 24.4928 1.3571 20.4761 78.1668
Methylcyclohexane 95.9727 0.0000 4.0272 0.2788 81.0256 18.6956
94.4992 0.1982 5.4809 0.0447 68.4982 31.4571
92.9116 0.0000 7.0884 0.8689 55.8716 43.2595
88.5458 0.0395 11.4147 0.3184 45.9705 53.7111
83.6408 0.0000 16.3592 0.8229 35.6263 63.5507
74.6658 0.1035 25.2306 1.3123 26.5028 72.1849
60.0676 0.6011 39.3313 3.6462 17.5829 78.7708
Methylcyclopentane 96.8821 0.0686 3.0669 0.0547 85.2576 14.6877
95.0152 0.0496 4.9526 0.8732 71.3535 27.7733
91.8943 0.0849 8.0736 0.0847 57.1959 42.7195
86.7236 0.0329 13.2435 0.2558 44.6762 55.0679
80.7545 0.0998 19.1704 0.4769 36.3073 63.2158
76.6408 0.1103 23.2866 0.7093 32.0074 67.2833
57.8909 0.5913 41.7176 3.3678 19.4306 77.2016
Ethyl acetate 95.1314 2.6176 3.3546 6.4930 91.8852 1.6219
90.7503 3.7135 6.7789 7.8377 86.7030 5.4593
87.0460 4.3282 10.0557 8.9992 80.9403 10.0605
77.5436 6.1002 18.3945 12.8441 64.4797 22.6762
67.2910 9.2868 26.5106 18.5979 49.5663 31.8358
Table 4. NRTL parameters solvent(1)+water(2)+2MP at 298.15 K
Solvent i (77 Os3 O12 O13 P Oi3 Oz3 RMSD
Cyclohexane 1.0 1.0 1.0 0.0346 0.2821 1.5957 0.2 0.7268 0.6888 0.0151
n-hexane 1.0 1.0 1.0 0.0380 0.4779 0.1017 0.2 0.4386 0.6888 0.0174
n-heptane 1.0 1.0 1.0 0.7148 0.2901 0.1169 0.2 0.5679 0.6888 0.0932
MCH 1.0 1.0 1.0 0.0438 0.6472 0.6740 0.2 0.3 0.6888 0.0206
MCP 1.0 1.0 1.0 0.0500 0.7517 0.7958 0.2 0.2733 0.6888 0.0178
EA 1.0 1.0 1.0 0.4050 1.1699 0.0115 0.2 0.3 0.6888 0.1066
B no3 2 exp(l) Xckal(l)z 12
RMSD= 5 9 5 [J—J—
el A& AHBH Xy, Xp, X0 AAA 24& 78§ Slth o]ek ¢ 3-5. S0l MET9} --HH_-_
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