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Table S1. The FAME composition of biodiesel produced from different feedstock.

Structure of Composition( wt%)
Fatty acid Sunflower Palm Cotton Waste Seasame Sunflower Soybean Corn Canola Olive Salad
methyl ester oil oil seedoil oil oil oil oil oil oi oil oil
C14:0 0.06 144 128 194 0.19 0.14 0.19 0.06 033 0.00 0.10
C16:0 10.87 2695 24.04 1683 11.42 7.91 11.09 1196 935 11.60 6.90
C18:0 5.17 640 494 494 5.59 5.83 5.50 345 351 1.00 0.10
C20:0 2.55 072 041 049 0.65 0.47 0.60 091 079 310 4.00
C22:0 4.84 021 0.00 040 0.64 1.21 0.69 027 049 75.00 19.00
C24:0 2.47 0.14  0.00 0 0.21 0.38 0.22 033 022 780 69.10
S.a furated fatty 25.96 2839 30.67 2414 18.70 15.94 1829 1698 14.69 98.50 99.20
acid methyl ester
Cle:l 0.16 042 215 203 0.22 0.19 0.26 029 044 060 0.30
C18:1 38.87 4213 38.87 45.07 29.70 27.90 2856 3320 4033 030 0.30
C20:1 1.63 034 061 1.02 0.45 0.32 0.41 0.66 305 0.00 0.00
C22:1 0.11 015 1.10 0.00 0 0 0.11 084 695 0.10 0.00
C18:2 32.09 1820 2332 24.82 4130 52.96 42.95 458 2525 0.00 0.00
C18:3 0.11 159 178 187 7.12 0.51 7.74 123 738 050 0.00
Unsaturated
fatty acid methyl ~ 72.97 62.83 6783 7481 7879 81.88 80.03 8202 8340 150 0.60

ester




Table S2. Experimental liquid-liquid equilibrium data for the ternary systems containing waste
cooking oil biodiesel + methanol + glycerol at 303.15 K.

Raw material composition Phase equilibrium data
Temperature o < 1 - .
K) (%) Biodiesel rich phase Glycerol rich phase
W1 W2 W3 w1 w2 W3 w1 w2 W3

02795 0.6203 0.1002 0.0004 09770 0.0226 0.8018 0.0015 0.1967
02216 0.5791 0.1993 0.0009 0.9347 0.0644 0.5866 0.0064 0.4069
0.2006 04993 0.3001 0.0012 0.9089 0.0899 0.4753 0.0098 0.5149
0.1902 0.4103 0.3995 0.0025 0.9004 0.0971 0.3914 0.0163 0.5923
0.1507 0.3495 0.4998 0.0010 0.8841 0.1149 0.2623 0.0295 0.7082

303.15

wi glycerol, w, waste oil biodiesel, ws methanol.

Table S3. liquid-liquid equilibria data for the ternary systems containing waste oil biodiesel +
methanol + glycerol at 313.15 K.

Raw material composition Phase equilibrium data
Temperature o < 1 - .
K) (%) Biodiesel rich phase Glycerol rich phase
W1 w2 W3 W1 w2 w3 W1 w2 w3

0.2802 0.6195 0.1003 0.0011 09786 0.0203 0.8010 0.0042 0.1948
0.2203 0.5783 0.2014 0.0011 0.9509 0.0480 0.5903 0.0088  0.4009
02024 04985 0.2991 0.0017 09278 0.0705 0.4551 0.0120 0.5329
0.1908 0.4047 0.4044 0.0022 09078 0.0900 0.3662 0.0186 0.6152
0.1502 0.3506 0.4992 0.0028 0.1267 0.8705 0.2841 0.0337  0.6802

313.15

wi glycerol, w2, waste oil biodiesel, ws methanol.

Table S4. Experimental liquid-liquid equilibria data for the ternary systems containing waste oil
biodiesel + methanol + glycerol at 323.15 K.

T ¢ Raw material composition Phase equilibrium data
eml()le(zr;l ure (%) Biodiesel rich phase Glycerol rich phase
w1 w2 w3 w1 w2 W3 w1 w2 w3

0.2807 0.6193 0.1000 0.0021 0.9683 0.0296 0.8047 0.0088 0.1865
02204 0.5796 0.1999 0.0039 0.9392 0.0568 0.6047 0.0181 0.3772
0.1967 0.4892 0.3141 0.0065 0.8947 0.0989 0.4669 0.0238 0.5092
0.1893 0.4105 0.4001 0.0080 0.8675 0.1244 0.3984 0.0272 0.5744
0.1515 0.3498 0.4987 0.0099 0.8498 01403 0.3194 0.0363 0.6443

323.15

wi glycerol, w2, waste oil biodiesel, ws methanol.



