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Continuous synthesis process of dinitronaphthalene in micro-channel reactor

NI Wei' MA Xiaoming® CHEN Daixiang” GU Shunlin’

LIU Jianwu® SHEN Jiefa> YAN Shenghu® ZHANG Yue® WANG Liqun®

( 1.Technology Department of Nantong Longxiang Chemical Co. Ltd. Nantong 226133 China;

2.School of Pharmaceutical Engineering & Life Science Changzhou University Changzhou 213164 China)

Abstract: A novel continuous synthetic process of dinitronaphthalene ( DNN) from naphthalene and nitric

acid in a micro—channel reactor was developed. The effects of concentration of nitric acid temperature

molar ratio and velocity of flow were investigated and the process parameters were optimized. Results

showed that under the optimal condition of 95% HNO, as nitrating agent n( naphthalene) :n( HNO,) of 1:

6 temperature of 70 °C and the total flux of 42.4 mL/min about 95% yield of raw products was obtained
and the total selectivity of 1 5-DNN and 1 8-DNN was about 90%. Compared with the traditional batch

reaction process the novel process realized continous production with better efficiency and safety.
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Table 1 Effects of HNO; concentration on reaction
/(mL * min™") / 1%
w( HNO,) /%
A B s a-\NN 1 5-DNN 1 8-DNN
80 30 12.0 68 79. 8 4.8 8.6
85 30 11.1 70 76. 4 4.0 13.7
90 30 10.5 71 55.3 12.2 23.0
95 30 9.8 72 23.7 25.2 40.5
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Table 2 Effects of temperature on reaction
I ow( - )/ /(mL * min™") / /%
T % A B s a-NN 1 5-DNN 1 8-DNN
60 12.7 30 9.8 72 23.7 25.2 40.5
70 20.2 30 15.3 63 5.0 25.9 53.9
2.3 n( ) :n( HNO,) =1:6
95% HNO, 80% -
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3.1:4.1:5.1:6) 3 o (
o ) N
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Table 3 Effects of mol ratio on reaction

/(mL * min™") / 1%
() :n( HNO,)
A B s a-NN 1 5-DNN 1 8-DNN
1:3 30 7.7 76 4.7 15.7 30.8
1:4 30 10.2 71 32.0 22.8 36.3
1:5 30 12.8 67 18.0 25.0 45.3
1:6 30 15.3 63 5.0 25.9 53.9
2.4 70 °C n( ) :n(HNO,) =1:
6 ( )

. 95% HNO, 4
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Table 4 Effects of fluid ratio on reaction
/(mL * min™") / /%
A B s aNN 1 5-DNN 1 8-DNN
20 10.2 95 12.4 25.9 48.4
25 12. 8 76 0.1 28.8 61.7
30 15.3 63 5.0 25.9 53.9
35 17.9 54 8.3 25.6 52.5
2.5 28 mL/min. B 14.4 mL/min)
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