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Table 1 The experimental data of synthesis of TEGN
time mixed alcohol LHSV-1 theoretical actual vyield
/min acid /mL+min~'/h™" N: Joc output  output /%

/mL « min ™' /g /8

20 0.32 0.25 438 3 24 =26 9.00 2.71  30.1
30 0.21 0.17 292 3 22 9.00 4.19  46.6
60 0.11 0.08 146 3 21 =22 9.00 4.64 51.6
20 0.43 0.25 523 4 23 -25 9.00 6.46 71.8
30  0.29 0.17 349 4 22 -24 9.00 7.78  86.4
60 0.14 0.08 174 4 22 -23 9.00 6.85 76.2
20 0.53 0.25 600 5 23 -25 9.00 7.38  82.0
30 - 0.35 0.17 400 5 23 -25 9.00 6.61 73.4
60 0.18 0.08 200 5 24 9.00 6.50 72.2
20  0.64 0.25 681 6 23 -24 9.00 2.99 33.2
30 0.42 0.17 454 6 23 -24 9.00 3.44 38.2
60 0.21 0.08 227 6 24 9.00 3.24  36.1

Note: LHSV is ratio between the volume of the reactant pumped

£2 b2 ZEEG RAY SR B

through the rector per hour and the volume of the reactor; N : A

is ratio of HNO, to diethyleneglycol.

Table 2 The experimental data of synthesis of diethyleneglycol

dinitrate
time mixed alcohol LHSV-1 T theoretical actual vyield
/min acid /mL+min~'/h™" N: oC output  output /%
/mL - min~' /8 /8

20 0.45 0.25 535 3 22 -26 10.31 7.1269.0
30  0.30 0.17 356 3 26 -28 10.31 7.99 77.5
60 0.15 0.08 178 3 21 -25 10.31 8.27 80.2
20  0.60 0.25 650 4 25 -30 10.31 6.36  61.7
30 0.40 0.17 433 4 24 -30 10.31 7.50 72.8
60 0.20 0.08 217 4 25 -26 10.31 8.85 85.9
20 0.75 0.25 765 5 20 -23 10.31 9.20 89.2
30 0.50 0.17 510 5 23 -24 10.31 9.21 89.3
60  0.25 0.08 255 5 23 -25 10.31 9.34  90.6
20 0.90 0.25 881 6 24 =27 10.31 7.46  72.4
30  0.60 0.17 587 6 25 -28 10.31 7.29 70.7
60 0.30 0.08 294 6 25 -27 10.31 6.95 67.4
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Synthesis of Nitrate Ester Explosives in Micro Reactor

HAN Jun-qgi' , MENG Zi-hui' , MENG Wen-jun' , CHEN Guang-wen’, WANG Bo-zhou®’, GE Zhong-xue’
(1. School of Chemical Engineering and Environment, Beijing Institute of Technology , Beijing 100081, China; 2. Dalian Institute of Chemical Physics, Chinese
Academy of Sciences, Dalian 116023, China; 3. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China)

Abstract. Nitrate ester explosives were synthesized in chip based micro reactor. When alcohol and nitric-sulfuric mixed acid are
mixed in the micro reactor,the yield of triethylene glycoldinitrate( TEGN) is 86.39% ,and the yield of diethylene glycol dinitrate is
90.60% . The effects of the ratio between nitration agent and raw material,and the effect of liquid hourly space velocity(LHSV) on
the reaction were studied. The results show that when the ratio of acid/alcohol is low,the yield of nitrate explosives decreases with
the increase of LHSV,however,when the mole ratio of acid/alcohol increased for a certain,the yield of the product did not change
significantly with the decrease of LHSV. And the optimal mole ratio of nitric acid/alcohol for diethyleneglycol is 5, and for
triethylene glycol is 4.
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