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Table 1 Nitration of aromatic compounds catalyzed with claycopm

substrate molar yield/ % product distribution/% *
nitrobenzene (40)
benzene 92 1,3-dinitrobenzene (60 )
ol 95 2 ,4-dinitrotoluene (86)
oluene 2 ,6-dinitrotoluene ( 13)
1,8-dinitronaphthalene (70 )
1,5-dinitronaphthalene (23)
naphthalene o7 1,6-dinitronaphthalene (4)
1,7-dinitronaphthalene(3)
5-t-Bu-1,3-(CH, ), Gy H, 90 2 ,4-dinitration (19)

2,4 ,6-trinitration (82 )

5-t-Bu-1,2,3-(CH; );C¢H, 92 4 ,6-dinitration(93)

dehydroabietic acid 85 12,14-dehydroabietic acid(80)
phenol 90 2 ,4-dinitrophenol (80 )
2-methylphenol 89 4 ,6-dinitro — 2-methylphenol (80 )
4-methylphenol 90 2 ,6-dinitro-4-methylphenol (93 )
anisole 95 2 ,4-dinitroanisole (90 )
aniline 98 2 ,4-dinitroacetanilide (98 )
o-nitrochlorobenzene (13 )
chlorobenzene 8 p-nitrochlorobenzene ( 85)
o-nitrobenzaldehyde (26 )
benzaldehyde 99 m-nitrobenzaldehyde (41)

p-nitrobenzaldehyde (27)

Note: a) Yields were determined by GC.
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Fig.2 Formation of p-nitrotoluene inside H-ZSM-5 '’
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Fig.3 Mechanism of Kyodai nitration "’
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Table 2 Nitration of o-xylene with H-g and rare earth

cation exchanged zeolites'™*!

conversion/ % selectivity/ %

catalyst Ac, 0 DCE p-nitro-o-xylene o-nitro-o-xylene

Ac, 0 DCE Ac, 0 DCE
Ce-B 86 61 58 55 31 45
Gd-B 77 43 58 54 33 46
Sm-B 77 40 56 51 29 49
Pr-g 77 53 56 54 34 46
La-B 76 54 57 63 29 37
H-B 74 53 61 60 27 40
Dy-B 70 60 56 61 29 39
Nd-g 67 65 57 55 29 45
Eu-B 76 50 56 60 29 40
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Fig.5 Proposed mechanism for the formation of nitroniumion NO, '’
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Fig.6 Proposed mechanism for the nitration of aromatic
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Table 3 Nitration of aromatics with catalytic

quantities of ionic liquids (IL) ™"

product distribution

compouds catalyst conv. /% s ot para
CeHg ILa 49.3 No*
CeHg TLa/SG 62.8 No
CeHg ILb 47.5 No
CeHg ILb/SG 61.6 No
CeHy Mh/SG  58.3% No
C¢HsCH;  ILb/SG 85.8 33.7 5.8 60.5
CeH;Cl ILb/SG 10.4 42.7 1.2 56.1
CgHsBr ILb/SG 22.2 45.8 trace 54.2
CeHsNO,  ILb/SG <1 No

Note: 1) reaction temperature is 80 °C , mole ration of aromatic
compound/nitric acid is 1.3, mole ratio of aromatic
compound/ionic liquid is 20; 2) No isomer was detected;

3) result was obtained after three times recycle.
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Research Progress of Clean Nitration of Aromatic Compounds

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

Abstract: Recent advances of clean nitration of aromatic compounds, including liquid-phase nitration with solid acid, nitration in

liquid acid/nitrate salt system,vapor-phase nitration with solid acid, liquid-phase nitration with Lewis acid ,nitration in ionic liquid system,

are reviewed. Their specific features and reaction mechanism are described ,and the perspectives of the clean nitration are prospected.
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