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Optimization of Process Conditions on Purifying the Linoleic
Acid by Molecular Distillation
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Abstract: Extracting and refining safflower seed oil using supercritical CO, fluid extraction technology combined with
molecular distillation were investigated. The influence of distillation pressure,distillation temperature, feed rate and agitating
speed on the purity of linoleic acid were analyzed by the orthogonal test. The technological parameters optimized by
orthogonal test were as follows :distillation pressure 0.3 Pa,distillation temperature 180 C ,feed rate 60 mL/h,agitating speed
300 r/min. The content of linoleic acid of safflower seed oil reached up to 91.6% and the yield was 88.64% under the
optimum conditions. Linoleic acid was purified up to 93.51% by a four-stage molecular distillation,but the yield was
declined, from 92.67% to 49.45%.
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Tab.1 Factors and levels of the orthogonal experiment

KT ) (B) © (D) (E)
ZEIE K )/Pa ZRIBIREE/C MR/ (mL-h™) 4454/ (r-min™) WS
1 0.2 80 60 150 1
2 0.3 130 90 200 2
3 04 180 120 250 3
4 0.5 230 150 300 4
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Tab.2 Results of the orthogonal experiment on molecular
distillation of safflower seed oil

Y A B C D E MR SR /%

1 1 1 1 1 1 74.9

2 1 2 2 2 2 75.5

3 1 3 3 3 3 783

4 1 4 4 4 4 77.7

5 2 1 2 3 4 85.3

6 2 2 1 4 3 87.6

7 2 3 4 1 2 90.3

8 2 4 3 2 1 88.2

9 3 1 3 4 2 774

10 3 2 4 3 1 79.3

11 3 3 1 2 4 86.6

12 3 4 2 1 3 80.9

13 4 1 4 2 3 74.9

14 4 2 3 1 4 75.5

15 4 3 2 4 1 84.0

16 4 4 1 3 2 82.1

k7660 7813 8220 8040 81.60

ky 8785 7948 8143 8130 8133

ks 81.05 8440 79.85 8125 8043

ks 7913 8223 80.55 81.68 81.28

R 1125 668 295 128 1.8
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Tab.3 Results of variance analysis

R EFM AmE F FIRSYE  BEME
WS 278812 3 90.026 9.28 B
AL 105.737 3 34142 928 B

b Ny 19.392 3 6.262 9.28
IR 3.482 3 1.124 9.28

Z= 51 3.097 3 1 9.28
R 3.10 3
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Tab.4 Effect of different distillation stages on contents of

G

linoleic acid

IYEGH TRJi/Pa REESC BIMERAEE/%  WR/%
1% 0.5 130 84.34 92.67
24 0.4 150 89.62 84.36
34 0.3 170 92.75 68.52
49 0.2 180 93.51 49.45
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