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A Fundamental Study on Phase Equilibiria of DL-u-Tocopherol-,
Methyl Oleate-Supercritical Carbon Dioxide

FANG Tao', YUN Zhi?, DING Xiao-lin!
{1. School of Foed Science and Technology, Wuxi University of Light Industry, Wuxi 214036, China; 2. Nanjing Uni-
versity of Chemical Technology, Manjing 210009, China}

Abstraet: In an investigation of the possibility of extracting and {ractionating tocopherol from oil de-
adotizer distillates using supercritical carhon dioxide, the data about phase equilibria of two binary sys-
tems, tocopherol-carbon dioxide and methyl oleate-carbon dioxide were measured, using a self-made
experimental equipment. The data were analyzed from two aspects, solubility and distribution coeffi-
cient. A preliminary conclusion can be drew. It is possible to be separated from oit deadorizer distil-
lates using supercritical earbon dicxide.
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Fig.1 The equipment for determining the phase equilibria of binary system
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Table 1 The phase equilibrium data of the binary system composing of carbon dioxide and mehy] oleate

HHESFLE 3,
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e/ Eh/ CO, ESHINEH EAh/ CO; ERMAPH &L
K MPa His# v, Y BRoE Y, MPa HERAR XY EBEES¥ XM
9.7 0.9799 0.9969 9.6 0.6840 0.9358
10.0 0.9669 0.9945 i0.0 0.7512 0.9531
1¢.8 0.9542 0.9929 10.4 0.7702 0.9576
313.15 12.0 0.5225 0.9877 11.3 0.7810 0.9600
12.2 0.9057 0.9848 12.4 0.8020 0.9647
12.3 0.8812 0.9804
10.2 0.9840 0.9977 4.8 0.3635 0. 8969
12.8 0.5635 0.9944 11.6 0.6728 0.9327
323.15 13.7 0.9414 (.9909 13.5 0.7414 0.93508
15.3 0. 9153 0.9866 15.3 0.7813 0.9601
15.9 0.8928 0.9824 15.8 0.8256 0. 9696
9.7 0.9913 0.9988 10.1 0.4530 0.8480
12.5 0.9840 0.9976 JUR 0.5716 0.8999
333.15 13.8 0.9725 0.9938 13.6 0.7059 0.9418
16.4 0.9457 0.9915 16.7 0.7682 0.9671
18.3 0.8832 0.9817 18.2 0.8215 (. 9688
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Fig-2 The phase equilibrium relationship of the binary system composing of carbon dioxide and mehy] oleate
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Tab.2 The phase equilibrium data of the binary system composing of carben dioxide and DL-g-tocophercl
A/ EH/ cO, ESAPHEFR [EF/ CO, TERMPH TR
K MPa MG v¥ R Y MPa WA XY EBESEXNM
10.2 0.9971 0.9997 9.9 0.2050 0.7163
11.5 0.9971 0.9997 10.8 0.2595 0.7743
13.4 0.9962 (4.9996 14.2 0.3100 0.8148
313.15 16.0 0.9918 0.9992 15.7 0.3625 0.8477
17.6 0.9901 0.9590 19.1 0.4151 0.8742
19.7 0.9855 0.9985 20.2 0.4224 0.8774
12.5 — - 10.3 0.1918 0. 6990
14.4 0.9984 0.9998 12.8 (. 2518 ¢.7671
323.15 17.0 0.9966 0.4997 15.3 0. 3060 0.8119
18.6 0.9940 0.9994 15.1 0. 3485 0.8397
19.69 0.9504 0.9990 17.8 0.3841 0.8592
19.8 0.3776 .8559
15.1 — —_ 10.1 0.1723 0.6708
16.4 — — 12.3 0.2300 0.7451
333.15 18.2 0.9988 0.9999 14.5 0.2800 0.7920
18.7 0.9973 0.9997 17.1 0.3153 0.8184
20.7 0.9952 0.9995 19.5 0.3636 0.8483
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Fig.3 The phase equilibrium relationship of the binary system composing of carbon dioxide and tocopherol
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Tab.3 The solubilties of methyl olcate and tocopherol in su-

percritical carbon dioxide

RE/S Eh/ MEHE KA/ EEH
K MPa  RRE/% MPa  BERE/%
9.6 2.0456 10.2 0.2926
10.0 3.4206 11.5 0. 2862
10.8 4.7994 13.4 0.3865
313.15  12.0 $.3947 16.0 0.8245
12.2 10.4114  17.6 0.9998
12.3 13.4849 19.7 1.4746
10.2 1.6305 14.4 0.1621
12.8 3.7836 17.0¢ 0.3390
323.15 13.7 6.2183 18.6 0.59%a
15.3 9.2489 19.7 0.9678
15.9 12.0032
9.7 0.8751 18.2 0.1191
12.5 1.6218 18.7 0.2707
333.15 138 2.8240 20.7 0. 4844
16.4 5.7432
18.3 12.5857
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Fig.4 The solubilties of methyl oleate and tocopherol in supercritical carbon dioxide
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Fig.5 The distribution ceefficients of methyl oleate
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