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Table 1 Effect of catalyst calcination temperature

on nitration of toluene with CCl, solvent

yields of nitro
products/ %
.32 67.1

calcination nitrotoluene isomer/ %

ortho/ para
temperature/ °C - ortho  meta para

150 56.3 1.1 42.6 1
200 52.4 1.7 45.9 1.14 76.3
250 53.8 1.8 44.4 1.21 69.0
350 56.2 2.2 41.6 1.34 43.7
1
1

400 53.7 1.9 44.4 .21 51.5
450 56.4 5.3 38.3 .47 44.5
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Table 2 Catalytic nitration of toluene without the addition of CCl,

calcination nitrotoluene isomer/ % yields of nitro

ortho/ para
temperature/ °C. ortho meta para products/ %
150 54.1 0.9 45.0 1.20 76.9
200 56.1 1.7  42.2 1.33 86.5
250 54.1 1.8 44.1 1.23 86.3
300 53.9 1.7 44.4 1.21 76.4
350 56.5 1.2 42.3 1.34 50.5
400 55.1 2.6 42.3 1.30 54.2
450 54.9 3.4 41.7 1.32 50.5
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Table 3 Catalytic nitration of toluene

with 50 % phosphomolybdic acid as catalyst

calcination nitrotoluene isomer/ % yields of nitro
ortho/ para
temperature/ C - ortho  meta para products/ %
150 54.1 1.3 44.6 1.21 46. 1
250 61.3 2.9 35.8 1.71 41.4
350 58.2 1.5 40.3 1.54 40.3
450 59.5 2.0 38.5 1.45 40.8
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Selective Nitration of Toluene with Nitric Acid
in the Presence of Phosphomolybdic Acid Catalysts

CHENG Guang-bin', SHI Chun-ming*, PENG Xin-hua', L Chun-xu'
(1. School of Chemical Engineering, Nanjing Universiiy of Science and Technology, Nanjing 210094 , China ;
2. Nanjing Chemical Plant, Nanjing 210038 , China)

Abstract; Phosphomolybdic acid catalyst was prepared. Regioselectivities of nitration of toluene with ni-
tric acid in the presence of phosphomolybdic acid catalyst prepared under different calcination tempera-
tures were investigated. It was found that nitration of toluene without CCl, in the presence of a catalyst
calcinated at 200 °C for 1.5 h gave a yield of 86.5% of mononitrotoluene with high para-selectivity, the
ortho-para-isomer ratio being 1.33.
Key words: physical chemistry; phosphomolybdic acid; toluene; selective nitration; catalyst
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