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Abstract

In this paper, fatty acid methyl esters are used as raw materials to study the epoxidation reaction
kinetics during the preparation of epoxy fatty acid methyl esters by the formic acid/peroxy acid
method. The apparent total package reaction kinetic model was established, and the mechanism
of fatty acid methyl ester epoxidation reaction was revealed. The results show that the epoxida-
tion reaction is composed of three elementary reactions, namely, double bond epoxidation, epoxy
bond ring opening under acidic conditions, and epoxy bond hydrolysis. By comparing the Kinetic
parameters of each elementary reaction, it is found that the double bond epoxidation and the
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epoxy bond ring-opening reaction occur simultaneously. The double bond epoxidation reaction
rate is the rate-controlling step of the total package reaction, and the epoxy bond hydrolysis does
not produce significant open-loop effect. In addition, the optimal working conditions are explored,
which can provide certain guiding significance for process optimization design.

Keywords

Epoxidation, Epoxidized Fatty Acid Methyl Esters, Epoxide Value, Reaction Kinetics,
Reaction Mechanism

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. B
JIE 0T R I ' D A St ) SR, B A (AR AT AR o 77 5 R A i [ 1] Herh IR C6~C1
W PRI 2700, 8 TSR it T T B AR AR R 27 o, RIVASSC A A 7 2 T M P Y 8 ) e o
ARSOR T B S TR B 48 53, AR G IR AURUKIE[ 2] 2V R A I AR R A S 8 2% A
TP B S M B AN R, ER AR IR SR T T BRI AN B2, i fiEfbsR) . SE K%
JS2IS 18]35 o PRl PE PR TU% S Nt 22 e WU, 3t — 20 B4R A S A4 3% 0 S SRR R A A5 JE N L (3]
AR R/ T R R v ) 45 P S T TR P B O A P A SR A B i3 22 AT W TE . H R S R
BB AR, I8 7 AR TR R R AL Y S AL B (4] 0

2. SCROERSy
2.1. LIRS

JIE R B R (RUE 114 g 1,/100g TolkZ%); B ER (5 20 B 88% 73 T4kl ); AR /K (5 & 43 5 30% 73 Hr 4kh);
WER R & 7731 36.5% 73 H14l); NaOH (4 #14f).
VU e ; 1K, iRt IR TEEMRR s e S SRR .

2.2. FAE

REUE T GB1677-81 52 P BRI E
BAE 2> M1 F GB/T1668-2008 {34 38575 B A B8 B Bl 52 ) ¥ 22
B 434 % F GBT 5532-2008 S48 470 g RIUEL 1 =2

2.3. LR JREE

g P07 18 FY B ER 22 AN AN [ BB M T I 5 P 2 T A2 BRGNS P T R T P sk — A
& 16~18 4>, 45 N: R;-CH=CH-R,-COOCH; (R; + R, —#% A~ 14~16 £ 4). BT HWEM, WikE
A E R A R, A RO R, I S R F N B LA A R D 1R R T AN LR DU AR RN
R SR SR DT 1 R

BAGHRAIRES, BRERMLASL, AL — RINEI P ARS8 53 AT 7006 107 R R e 0 PR 4
TN FREE G 7 1R RS 5 F R DA K S K RIS, X = AN TC IR NI B F1 28078, e RIS AN 2

][l

DOI: 10.12677/hjcet.2020.105044 345 e TREEHA


https://doi.org/10.12677/hjcet.2020.105044
http://creativecommons.org/licenses/by/4.0/

AL, PR

N HIB) S35 T FE .
2.4. LAk

HARSCIR AR B LA 1o £ = DRI — 3 B AR i (B3R EORE ), AR R, A
I 5 A S oL S TR R (B R HEAT SO, R B — R IR TRIEORE, G RE b 22 AN, K3, 7r &), AR ERRTI
SEME, IEE

=]
O@
1-EIR KA, 2-= 08, 3-1 HE/F&?/BZ/J%Jr 4-#8 775

EJJW#%& S-RBHE, 6Lt

Figure 1. Flask experiment of fatty acid methyl ester
epoxidation
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Figure 2. Epoxy group concentration change over time
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Figure 3. Double bond concentration change over time
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Figure 4. Epoxy bond generation rate change over time
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Figure 6. (1/C4-1/C4y) change about reaction time
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Figure 7. The curve of the concentration of the reaction rate on C,
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Figure 8. The relationships of reaction rate constant k& and
temperature 7'
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Figure 11. The curve of the concentration of the reaction rate on Cc
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Figure 12. The relationships of reaction rate constant k and
temperature T
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Figure 13. Components change over time of epoxidation reaction
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