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Table 1 Effects of temperature on nitration reaction

T yield selectivity yield of isomers / %

C % % ortho meta para
r.t 34.7 100 58.2 5.7 36.1
35 43.2 100 57.2 5.7 37.1
45 53.5 100 57.2 6.0 36.9
60 70.4 100 57.0 5.5 37.5
80 66.3 92.5 57.0 5.7 37.3
110 66.9 87.8 56.0 6.0 38.0

Note: Reaction condition: toluene (20 mmol) , nitric acid (60 mmol of

68% ), [ MIMPS][ HSO, ] (0.4 mmol),10 h.
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Table 2 Effects of reaction time on nitration reaction

time yield selectivity yield of isomers / %

/ h / % / % ortho meta para
5.0 47.8 100 56.8 6.2 37.0
7.5 56.5 100 56.6 6.2 37.2
10.0 70.4 100 57.0 5.5 37.5
12.5 62.3 97.2 60.0 4.0 36.1
15.0 65.9 97.1 59.3 4.2 36.5

Note: Reaction condition: toluene (20 mmol) , nitric acid (60 mmol of

68% ), [ MIMPS][ HSO,] (0.4 mmol), 60 °C.
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Table 3 Effects of ratio of catalyst on nitration reaction

catalyst yield selectivity yield of isomers / %
/g / % / % ortho meta para
0.06 65.6 100 57.1 5.6 37.3
0.12 70.4 100 57.0 5.5 37.5
0.60 64.8 100 57.0 5.5 37.6
1.20 60.5 100 56.7 5.9 37.4
1.80 42.7 100 56.7 5.4 37.9

Note: Reaction condition: toluene (20 mmol) , nitric acid (60 mmol of

68% ), 10 h, 60 C.
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Table 3 Effects of catalyst recycle on nitration reaction

recycle yield selectivity yield of isomers / %

times / % / % ortho meta para
1 68.3 98.1 57.2 5.7 37.1
2 78.5 97.9 57.0 5.8 37.2
3 74.4 97.8 57.0 5.7 37.3
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Green Nitration of Toluene in Ionic Liquids

FNAG Dong, SHI Qun-rong, GONG Kai, LIU Zu-liang, LU Chun-xu
( Chemical Engineering College, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Novel Brgnsted ionic liquid 1-metyl-3-propanesulfonic acid immidazolium hydrogen sulfate[ MIMPS ] [ HSO, ] was prepared

as catalyst for the green chemical processes of nitration reaction. Nitration reaction was carried out for 10 h at 60 “C with the catalyst

to reactant molar ratio of 1: 50, and the yield of mononitration reaction was 70.4% , and selectivity of mononitration reaction was

100% with a para to ortho ratio of 0.7. Biphasic system of product and catalyst was obtained and the product could be separated simply

by decantation. In addition, ionic liquid could be recovered and reused showing the possibility of a clean chemical process.

Key words: organic chemistry; ionic liquid; nitration reaction;

clean process; toluene
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