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Scheme 1 Synthesis of Brénsted acidic ionic salt based on

Keggin heteropolyoxotungstate anion
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Table 1  Effect of the catalyst amount on the nitration

catalyst yield product distribution /% ortho
entry amount 2)

/mol% /% ortho  meta para /para
1 1.0 50.4 55.2 4.8 40.0 1.38
2 2.5 72.6 53.4 4.3 42.3 1.26
3 5.0 77.1 53.2 4.1 42.7 1.25
4 7.5 82.6 52.8 4.1 43.1 1.23
5 10.0 84.9 52.5 4.0 43.5 1.21
6 0 41.7 57.1 4.5 38.4 1.49

Note: 1) Molar ratio of HNO, (67%) to toluene: 3 : 1, toluene:
5.0 mmol,50 °C/10 h. 2) From quantitative GC.
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Table 2  Effect of the nitric acid (67% ) amount on the nitration
entry n ( nitric acid )/ yield product distribution/% ortho
n(toluene) /%2 ortho  meta  para /para
1 0.5:1 14.0 55.2 4.3 40.4 1.37
2 1:1 20.9 56.5 4.5 39.0 1.45
3 2:1 38.2 55.1 4.6 40.3 1.37
4 3:1 50.4 55.2 4.8 40.0 1.38
5 4:1 74.6 54.2 4.4 41.4 1.31

Note: 1) Molar ratio of catalyst to toluene was 1.0% ,toluene:

10.0 mmol,50 °C/10 h. 2) Calculated by quantitative GC.
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Table 3  Effect of the reaction temperature on the nitration
entry temperature yield product distribution/% ortho
/°C /%> ortho  meta para /para

1 30 44.3 54.5 4.6 40.9 1.33
2 50 50.4 55.2 4.8 40.0 1.38
3 70 73.3 52.9 4.6 42.5 1.24

Note: 1) Molar ratio of nitric acid(67% ) to toluene was 3 : 1,
toluene; 5.0 mmol, nitric acid(67% ) : 15.0 mmol,molar
ratio of catalyst to toluene was 1.0% , reaction time was 10 h.

2) Calculated by quantitative GC.
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Table 4 Effect of the catalyst reused on the nitration
yield product distribution/% ortho
run
/%) ortho meta para /para
1 52.4 52.2 4.6 43.2 1.21
22 39.5 54.8 4.6 40.6 1.35
3% 32.0 51.5 5.2 43.3 1.19
Note: 1) Molar ratio of nitric acid(67% ) to toluene was 1 : 1,

toluene: 5.0 mmol,nitric acid(67% ) : 5.0 mmol,molar
ratio of catalyst to toluene was 5.0% ,75 °C/16 h.
2) Molar ratio of nitric acid(67% ) to toluene was 1 : 1

5

toluene; 10.0 mmol,nitric acid(67% ) : 10.0 mmol,
molar ratio of catalyst to toluene was 2.5% ,70 “C/16 h.

3) Calculated by quantitative GC.
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Toluene Nitration Catalyzed by Keggin Heteropolyacid Anionic Brégnsted Acid Salt

Ql Xiu-fang' , CHENG Guang-bin’, Li Chun-xu’
(1. Laboratary of Material Characteristics under Extremed Conditions, Southwest University of Science & Technology, Mianyang 621010, China; 2. School of
Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract. A novel Keggin heteropolyacid anionic Br¢nsted acid salt [ (CH,),SO,HMim]H,PMo,,O,, was synthesized and used as
catalyst in toluene nitration in HNO, (67% ) with good catalytic activity. With the molar ratio of toluene to nitric acid 1 : 3,
catalyst to toluene 1 : 10,and reaction for 10 h at 50 °C,the yield of mononitro products is about 84.9% ,and the ratio of ortho- to
para-isomers about 1.21.

Key words: applied chemistry; Keggin heteropolyacid anion based Brénsted acidic salt; nitration; toluene; nitric acid(67% )
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