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Catalytic synthesis of methyl oleate by morpholine basic ionic liquid
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(1. School of Petroleum and Chemical Technology, College of Chemistry, Chemical Engineering and Environmental Engineering ,
Liaoning Shihua University, Fushun 113001, China;
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Abstract; Basic ionic liquid N-methyl-N-butyl morpholine hydroxide ([ Nbmm ]OH) was synthesized by two-
step methods with N-methyl morpholine, N-butane bromide and potassium hydroxide as the materials. The
chemical structure and thermal stability of the basic ionic liquid [ Nbmm ] OH were characterized by FT-IR,
elemental analysis and TGA; its solubility and catalytic performance in the esterification of oleic acid with
methanol were investigated. The results showed that the basic ionic liquid has a good thermal stability ; it is stable
at a temperature above 200 C. The ionic liquid [ Nbmm |OH is soluble in the solvent of strong polarity and the
solution in water exhibits strong alkalinity. The basic ionic liquid performs well as a catalyst in the synthesis of
methyl oleate from oleic acid and methanol; with a molar ratio of oleic acid to methanol of 1:6 and the amount
of catalysts of 15% , the conversion of oleic acid reaches 93.9% after reaction under 60 C for 10 h. Moreover,
the basic ionic liquid synthesized in this work is potential for application in industry, due to its easy recyclability
from the reaction system as well as the green and reusable nature.
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Table 1 Elemental analysis of the ionic liquid
Complex C/ % ( theoretical value/% ) H/ % ( theoretical value/% ) N/ % ( theoretical value/% )
[ Nbmm ] OH 61.66(61.68) 12.07(12.08) 7.96(7.99)
2 BEFRME[Nbmm]OH KR
100 - — Table 2 Alkalinity of [ Nbmm]OH
< sob Solution concentration 0.0l 0.05 0.005 0.0005
2 w/(g-mL™")
p 601 [ Nbmm ]OH, pH 11.0 11.6 9.9 9.1
—; KOH, pH 13.3  13.9 12.9 12.0
§ 40 -
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SRR [RIARAE TR i S T B TR AR B I
O e i AR LF 3, H1# 3 A, [ Nbmm ] OH 5
Temperature  1/C TARMIEE | LB 2R A5 Jo 5 B i A M 711 i e
K2 B Tieik[ Nomm ] OH i TGA i<k W TIE T s R AR . TP T RE R S A AT
Figure 2 TGA curve of [ Nbmm ]OH A Jo 5 BU PR ) 1 TB) VB, i 5 5 T s AR
sl
R 3 AEEFPREBEE(20 °C)
Table 3  Solubility of [ Nbmm]OH in the different solvents (20 C )
Solvent Water Methanol Ethanol Acetic acid n-Butyl alcohol  Oleic acid n-Hexane  Methyl oleate
[ Nbmm |OH miscibility —miscibility — miscibility =~ miscibility ~ slight soluble slight soluble insoluble slight soluble
KOH miscibility — miscibility = miscibility = miscibility slight soluble insoluble insoluble insoluble
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Table 4 Investigation of synthesis conditions of methyl oleate
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Catalyst addition L Mol ratio of oleic Oleic acid
Number Reaction time #/h . .
amount w/ % acid and methanol conversion rate x/ %
1 5 10 1:6 62.4
2 10 10 1:6 82.9
3 15 10 1:6 93.9
4 20 10 1:6 95.1
5 15 10 1:1 57.5
6 15 10 1:2 59.8
7 15 10 1:4 71.7
8 15 10 1:8 95.2
9 15 5 1:6 75.1
10 15 7 1:6 84.2
11 15 13 1:6 95.3
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Figure 5 A mass spectra of oleic acid methyl oleate
(a) : mass spectrum of oleic acid methyl ester prepared;
(b) : standard mass spectrum of oleic acid methyl ester
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