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Table 1 Effect of amount of HNO,, PfOS,
and NH,NO, on the nitrolysis'’

entry HNO;/equiv. NH,NO,/equiv. PfOS/ % yield/ %
1 10 - - 7.1
2 10 0.2 - 13.2
3 20 0.5 - 19.6
4 8 0.5 2 78.9
5 8 0.5 5 104.6
6 10 0.5 10 125.8
7 8 0.5 10 108.5
8 5 0.5 10 70.3
7 10 0.5 15 125.1
8 15 0.8 10 120.2
9 15 0.8 15 119.7
10 10 1 10 117.6

Note: 1) The reaction conditions: hexamethylenetetramine, 3.5 mmol;

CoFis, 15 mL; reaction time, 6 h; room temperature.
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Table 2 Effect of reaction temperature on the nitrolysis'’

temperature/°C 5 10 10 20 25 30 40 50

yield/%  75.3 102.5 131.2% 129.4 125.8 111.3 92.6 42.2

Note: 1) The reaction conditions: hexamethylenetetramine, 3.5 mmol;
95% HNO;, 10 equiv. ; PfOS, 10% ; NH,NO;, 0.5 equiv. ;
CoFis, 15 mL; reaction time, 6 h.

2) Reaction time, 8 h.
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Table 3 Effect of reaction time on the nitrolysis"’

time/h 2 4 6 8 10

yield/ % 65.9 99.8 129.4 129.2 124.2

Note: 1) The reaction conditions: hexamethylenetetramine, 3.5 mmol;
95% HNO;, 10 equiv. ; PfOS, 10% ; NH,NO;, 0.5 equiv. ;

C,oF5, 15 mL; reaction temperature, 20 °C.
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Table 4 Effect of ratio of V,./V,, on the nitrolysis"

Ve/Vy 1/1 4/1 8/1 10/1 12/1 15/1

yield/ % 85.3 105.7 118.9 129.1 129.6 123.1

Note: 1) The reaction conditions: hexamethylenetetramine, 3.5 mmol;
95% HNO,, 10 equiv. ; PfOS, 10% ; NH,NO;, 0.5 equiv. ;

reaction time, 6 h; reaction temperature, 20 °C.
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Fig.1 The effect of recycle of fluorous phase on the nitrolysis
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Preparation of RDX by Nitrolysis of Hexamethylenetetramine in Fluorous Media

Yl Wen-bin, CAI Chun
( Chemical Engineering College, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: The explosive RDX with high yield (129.4% ) was prepared by the perfluorooctanesulfonic acid ( C,F,,SO,H, PfOS)-

catalyzed nitrolysis of hexamethylenetetramine using perfluorodecalin (C, F,, cis and trans-mixture) as fluorous solvent. The process

produced smaller waste acid and nitrate than that in traditional process. Effects of amount of nitric acid, catalyst, and ammonium

nitrate, reaction temperature, reaction time,and the ratio of fluorous phase to water phase on nitrolysis were investigated. Results show

that the fluorous system containing 10% PfOS and 0.5 equiv. of ammonium nitrate with 10 equiv. of nitric acid can give the RDX with

yield of 129.4% ( calculated on the basis of one mole of hexamethylenetetramine producing one mole of RDX ) at 20 °C after 6 h. The

fluorous phase containing catalyst can be easily and efficiently recovered and reused by simple phase separation.

Key words: organic chemistry; nitrolysis; hexamethylenetetramine; RDX; perfluorooctanesulfonic acid; perfluorodecalin



