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Application of Continuous Flow Microreaction Technology in
Nitration of 2 4-dichlorofluorobenzene

SHU Xin—lin XU Deng—qian GU Hai-ning
( Hangzhou Xinbenli Pharmaceutical Co. Ltd. Zhejiang Hangzhou 311100 China)

Abstract: In a micro—channel reactor 2 4-dichloro—5—fluoronitrobenzene was synthesized by continuous nitration
of 2 4 —dichlorofluorobenzene  sulfuric acid and nitric acid. The effects of the molar ratio of nitric acid reaction
temperature and residence time were investigated and the process conditions were optimized. The results showed that
when n ( nitric acid) : n (2 4-dichlorofluorobenzene) = 1.1 I 1 reaction temperature was 110 °C and residence time
was 75s the conversion of 2 4-dichlorofluorobenzene reached 100% and the yield reached 95.3%. Compared with the
traditional batch reactor process the micro—channel process improved the yield and selectivity of 2 4 —dichloro—5 -
fluoronitrobenzene greatly shortened the reaction time reduced the consumption of raw materials realized full continuous
production and improved the production safety.
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Table 1  Effect of temperature on reaction results
/°C /s 6. 109 min(1) 12. 093 min( 2) 12. 202 min( 3) 1 1% 1%
80 37.5 47.909 1. 535 50.317 52.09 96. 59
90 37.5 33.425 2.286 64. 008 66. 58 96. 14
100 37.5 19.216 3.231 77.313 80. 78 95.70
110 37.5 18.018 3.401 78. 581 81.98 95.85
120 37.5 20. 000 3.286 75.931 80. 00 94.91
130 37.5 24.937 3.178 71.491 75. 06 95.24
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Table 2 Effect of residence time on reaction results
/C /s 6. 109 min( 1) 12. 093 min( 2) 12. 202 min( 3) 1 1% /%
110 18.7 39.435 4.28 55.345 60. 57 91.38
110 37.5 18. 018 3.401 78.581 81.98 95.85
110 56.0 1.34 2.723 95.3 98. 66 96. 59
110 75.0 0 2.909 96. 628 100. 00 96. 63
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Fig. 4 Residence time trend
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Table 3 Effect of nitric acid equivalent on reaction results
/c 6.109 min(1)  12.093 min(2)  12.202 min(3) 1 1% 1% 1%
110 1.0 26. 639 2.961 70. 123 73. 36 95.59 67.5
110 1.05 16. 235 2.723 80. 797 83.77 96. 46 77.5
110 1.1 0 2.909 96. 628 100. 00 96. 63 95.3
110 1.2 0 2.936 96. 733 100. 00 96. 73 95.1
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Fig. 5 Nitrate equivalent trend chart .
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