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Fig 1  Optical photographs of the sintered microfibrous
structure using SS-316L fibers
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Fig 2 Microreactor structure and reaction flow chart
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Table 1 Effects of reaction bed temperature T7 and residence

time on the performance of benzene nitration

Flow rate  Flow rate Reaction bed Residence Benzene Nitrobenz-

of benzene of premixed temperature time  convers- ene selecti-

ml min acid ml min T7 T s ion % vity %
0.2 0.64 45 30 77.8 99.6
0.2 0.64 60 30 91.7 99.4
0.2 0.64 75 30 95.8 98.7
0.3 0.96 45 20 39.5 99.6
0.3 0.96 60 20 87.8 99.3
0.3 0.96 75 20 86.9 99.3
0.4 1.28 45 15 20.7 99.5

4 1.28 60 15 87.1 99.0
0.4 1.28 75 15 87.8 99.0

Reaction conditions 7 nitric acid :»n sulfuric acid =0.48

n nitric acid :n benzene =1.94.

2
0.36
1.94 97.1%
95.1%.
NO,
0.4 ml min 1.28 ml min
15 s 0.48 1.94

2
Table 2 Effects of molar ratio of nitric acid to sulfuric acid in

premixed acid on performance of benzene nitration

n nitric acid Benzene Nitrobenzene

n sulfuric acid conversion % selectivity %

0.27 97.5 89.1
0.36 97.1 95.1
0.48 91.7 99.4
0.81 81.9 99.9
1.08 51.5 99.9

Reaction conditions flow rate of benzene=0.2 ml min flow

rate of premixed acid=0.64 ml min »n nitric acid :»n ben-

zene =1.94 residence time=30 s reaction bed temperature
T7 =60 C.
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Fig 3 Temperature distribu

tion in the reaction bed of the micro-

reactor at different reaction temperature T7

Reaction conditions flow rate of benzene=0.4 ml min flow rate

of premixed acid=1.28

ml min residence time=15 s

n nitric acid :n sulfuric acid =0.48

n nitric acid

‘n benzene =1.94.
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A Microreactor Based on Sinter-Locked Microfibrous Media
with Open Porous Structure for Nitration of Benzene

LI Jianfeng YANG Jiulong WANG Miaomiao LU Yong®™ HE Mingyuan

Shanghai Key Laboratory of Green Chemistry and Chemical Processes Department of Chemistry
East China Normal University Shanghai 200062 China

Abstract A microreactor with an integrated heat-exchanger has been developed for strongly exothermic liquid-

liquid reactions on the basis of novel metallic microfibrous structure. The microreactor was made from simply in-

serting quadrate pieces of the microfibrous media in the reaction and heat-exchange chambers. This microreactor

was examined in the use with the nitration of benzene. This new approach facilitates mass and heat transfer by

taking the beneficial properties in terms of large void volume three-dimensional micron-grade pore structure

and large surface area to volume ratio. Note that three-dimensional network structure acts as a micromixer there-

by leading to micronic segmentation and fast mixing of fluids. The results showed that nitration of benzene could

proceed completely in this novel microreactor with high selectivity at a short residence time. The selectivity of

99.4% to nitrobenzene was achieved with a benzene conversion of 91.7% at a residence time of 30 s and 60 C .
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