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Table 1 Effects of catalysts on nitration of toluene

catalyst weight of catalyst/g conversion/ % yield/ % K
CH,SO,H 0.6 50.3 43.3

Nap 0.6 51.0 35.6 32

HB 0.6 64.3 50.1 32

HB-CH,SO,H 0.6+0.1 >99.5 88.2 33

Note ; nNo,  Pigluene =4 l,pU2 1.2 MPa,45 «C, 10 h.
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Table 2 Effects of recovered catalyst on toluene nitration

used times of HB conversion/ % yield/ % K
1 99.2 90.3 33
2 98.4 90.1 32
3 97.6 89.6 33
4 95.4 88.5 32
5 89.5 84.2 33
Note ; N0y Mg ene =3.5:1, HB(0.6 g)-CH;SO,H(0.1 g),

Po, 1.0 MPa, 40 °C ,10 h.
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Table 3 Repeatability test of toluene

nitration in optimum condition

No. conversion/ % yield/ % K
1 99.2 89.0 33
2 99.4 88.2 32
3 99.4 90.2 33
4 99.3 90.1 33
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Table 4 Comparison of methods of dinitration for toluene

nitration ratio of nitration  conversion yield

agent agent to toluene /% /% K reference
HNO, 8:1 ~ 100 ~97.0 4 (4]
H,S0,-HNO, 4:1 ~100 99.0 7.3 [3]
N, O, 5 ~ 100 ~100 9 [4]
NO,/0, 6.7:1 99.5 97.1 30 [11]
NO,/0, 3.5:1 99.3 89.4 33
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Preperation of 2 ,4-Dinitrotoluene with NO,

SHI Hong-xin, GAO Li-ding, WU Hong-ke, LIU Qiu-ping

( State Key Laboratory Breeding Base of Green Chemistry Synthesis-Technology ,

College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract ; Dinitration of toluene by NO,/0, in autoclave was studied. Effects of reaction conditions on the conversion of toluene, the

yield of dinitrotoluene( DNT) and the ratio of 2,4-DNT to 2,6-DNT were investigated. The results show that HB presents good

catalytic activity and regioselectivity in dinitration of toluene. The optimized temperature, pressure, time ( for toluene dinitration)
were 40 C ,1.0 MPa,10 h respectively,and the molar ratio of NO, to toluene was 3.5 in the presence of H3-CH,SO,H. Thus the
conversion of toluene is 99.3% ,the yield of DNT is 89.4% and the ratio of 2,4-DNT to 2,6-DNT is 33. HP is recovered by simple

phase separation and has almost same catalytic activity after being reused for 4 times.

Key words:organic chemistry; zeolite; NO, ; toluene; nitration; 2 ,4-dinitrotoluene



