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Abstract: Nitrochlorobenezenes are used as intermediates for dyes, pharmaceuticals and perfumes. By far the most
common industrial nitration process employs a mixture of nitric acid and sulfuric acid. Due to water formed in the reac-
tion, the mixed acid nitration requires subsequent separation of spent acid, mainly dilute sulfuric acid. In the stream of
ozone, nitrogen dioxide can be used as a nitrating agent for the nitration of chlorobenzene. With 6eq of NO, and 1.0eq/hr
of ozone flow, the mononitration of chlorobenzene ended within 3hr at 0°C while the dinitration of chlorobenzene did in
12hr. This method can be employed for the nitration of some aromatic compounds to reduce pollutants from the present
mixed-acid process.
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Table 1. Effects of NO, Equivalent
NO; eq. CB ONCB MNCB PNCB 2,4-DNCB 2,6-DNCB
2 68.14 11.44 0.01 20.08 0.30 0.03
4 15.61 39.71 0.61 43.20 0.80 0.07
6 2.80 42.98 1.90 50.68 1.52 0.12
8 2.20 47.81 1.07 47.62 1.20 0.10
10 1.34 43.72 1.76 52.21 0.88 0.09
16 1.99 4152 0.98 54.47 0.93 0.11
20 2.63 43.10 0.84 52.43 0.55 0.45
Ar3d] FE22WA(0.56g, S5mmol)3} A3} o]Ak3} Table 2. Solvent Effect
2a(1.38g, 30mmoh e1F 2 2o (10ml)ell el Solvent | ONCB | MNCB | PNCB | o—/p—
3L 0Cel4 Smmol/hre] 4.0 2 3A12bE4E 22 CHCl, | 447 0.7 54.6 0.82
z9)2]A ONCB(0.34g, 43.4%)¢% PNCB(0.42g, cHOL | 303 07 69.0 044
53.6%)< At cql, 19.9 0.8 79.3 0.25
Neat 33.2 2.9 63.9 0.52
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Zb 3A e 2 AT o olet WEAA wkeAl dMde F7)194 Gulnt AHeglon Az Table 2
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Suzuki QAFoNME o—/p—3Fte] 1o]Atal ALT
3. 1. O|ME} R A0 clatEn} AQ71[10], 7129 EAFAGAE 0.41~0.590]%]
A71Z7| A o)Atst A4 o] dekul WEAA e o14[2,13] ® dFoAE o) Ao afeg} 0.25~
43 AE Table 19} 2}, 0.824bo] 8] gre sHATh £olE AHEeHA b3 22
Je2s $hee Ao dosle HuFe 5 ZAe weE A 4u12 A4 Ahestd 0529 g
T olatstAad 99 Fxol wF ot <+ 9d¢ F ok
Table 1e “epd ZAzE ¥d 2wl 2A4 o]
At AL S 4F% A8 o 1 slEEe uo) F 3.3. 2 #5451
A3 TRt 63FdA Husro £2d A 2EY FEE 2 WA ALY A4 29
o2 2R 9@fbo] YRR oFo] ¥4 ol @} MBeEd o f44 B2 AnI

433, A7 A3 3F, 1996



oL -0 FE

o

Table 3. Unreacted CB vs O; Flow Rate

o gg TZ2AUALY JE23 1)

oo

533

Table 5. Influence of Some Lewis Acid

0; flow rate (mmol/3hr) Unreacted CB
3 70%
6 13%
10 3%
15 0%
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Table 4. Unreacted CB vs Reaction Temperature

Reaction Temp. Unreacted CB
0C -
-20C 8%
-78C 75%
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Fig. 1. Dinitration of chlorobenzene.
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