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Synthetic Process of Epoxidized Soybean Oil

CHEN Sai-yan, LU Rong, ZHOU Mo, WEN Jing, WANG Jin-ru, XIAO Hui-yun
(School of Food Science, Sichuan Agricultural University, Ya'an 625014, China)

ABSTRACT: The work aims to optimize the epoxidation process conditions of soybean oil and improve its epoxy value.
The concentrated sulfuric acid was used as catalyst to be dissolved in acetic acid and then added into the soybean oil for
heating. In the meantime, the hydrogen peroxide was added for epoxidation modification, and the effects of the amount of
hydrogen peroxide, acetic acid and concentrated sulfuric acid and reaction temperature on the epoxidation of soybean oil
were investigated by testing the acid value and epoxy value. This treatment was contrasted with traditional treatments. When
soybean oil was 100 g, 30% (mass fraction) hydrogen peroxide was 80 mL, acetic acid was 9 mL, concentrated sulfuric acid
was 5 mL, reaction time was 3 h, and reaction temperature was 60 ‘C, the epoxy value of the synthetic soybean oil was the
highest (13.27 mol/(100 g)), and the acid value was 0.081 mg/g (in the mass of KOH). The excessively high amount of acetic
acid will decrease the epoxy value of the synthetic soybean oil. When the amount of concentrated sulfuric acid is increased,
the acid value of the soybean oil will decrease. The epoxy value of soybean oil will increase with the increase of temperature.
The epoxy value of the synthetic epoxidized soybean oil conforms to the national standard.
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Fig.1 Effect of different amounts of acetic acid on
epoxidation of soybean oil
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Fig.2 Effect of different amounts of sulfuric acid on
epoxidation of soybean oil

BB A 7 mL i, KGR R AT, HE(Ed
BRI o WA R 7 S 7 3 A v 2 i S A M 1 R4
FNUA G BT 15 3 e IR A A e i SR SR
MR TR 5 mL B, KRGMHEME A 8.03
mol/(100 g), ZLEIE Ky b iR i, %ﬁiﬁ%ﬂ%
7 B B SN T A, HL = i PR IR IR ==
Hﬁ&ﬁ&ﬁ%ﬁF,ﬁ%ﬁﬁm@ﬁ%%E,Tﬂ
FIREL AT o R, YR BRR Z5 5 X 55 96 15 £ 1 A
JE i, WO B AR FH R S mL LAEAT R — S0

2.4

UERK 6 R I A S A SN A s LIS 3 1k
A KM A 100 g, LR EHR 9 mL, AR &
J95 mL, SOVIREEHN 60 C. & 3 A, 4EK
FH 3k 80 mL B, RS2 B PR RELIR AT I, Oy 11.92
mol/(100 g). [FHf, MRIEC i FKIH 0.073 mg/g, BT
FaRE o MUEKAE N iz i SR, Bl IR B
SR S N R R R T, AR N, AR
PRI, BRI S 2, 285 & A R R
(R (8)), WREEMELAEHIP, Mk, £ F—4£1
N H R AR /K ) A 80 mLs

1.0 14

—e—FRMH o 112
0.8 —o— IN4E(H o
_ 410 %
o 0.6 8
| g 18 =
£ T E
g o4t 16 =
g =
14 ¥
0.2} S

42

— -
0() 1 L 1 1 1 0
60 65 70 75 80 85 90

WU K & /mL

I NEIPYE=V ik SUWINIERI E7E =R - d A 0p AL
Fig.3 Effect of different amounts of hydrogen peroxide on
epoxidation of soybean oil
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Fig.4 Effect of different reaction temperatures on epoxidation
of soybean oil
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