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[ ABSTRACT]
tetraacetylhexaazaisowurtzitane (TAIW) using N,0;/HNO; as nitrating agent, the effects of three types of catalysts, in-

Due to the low yield and purity of hexanitrohexaazaisowurtzitane ( CL-20) during the nitration of

cluding organic sulfonic acid, lanthanide trifluoromethanesulfonates and perfluorosulfonic acid molecular sieve, were
studied. Results indicate that all the three catalysts have catalytic effect in nitration of CL-20 synthesis. Yield of CL-20
increases from 80.2% t0 95.1% , 94.9% , and 91.5% . And the corresponding purity increases from 89.8% to 98.9% ,
97.6% , and 98. 6% , respectively. Catalytic performance of lanthanide trifluoromethanesulfonates and perfluorosulfonic
acid molecular sieve catalysts do not show remarkable decrease after being reused for more than five times, indicating both

catalysts possess desirable catalytic activity and repeatability.
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Tab.1 Effect of organic sulfonic acid species

on yield and purity of CL-20

K2 AR EERER BhAEAL A AT £ 2T CL20
W Fr b B0 % v
Tab.2 Effect of lanthanide metal sulfonate

% catalysts species on yield and purity of CL-20

FFs HEAL T L& afifig %o
1 80.2 89.8 ¥ AL LR ali g

2¢ CH,SO,H 93.3 97.5 1* 80.2 89.8

3% C,H SO, H 94.6 98.5 2* La(OTf), 92.7 96.2

4* p-CH,C,H,SO,H 94.8 98.6 3* Nd(OTf), 93.7 96.0

5* B-C,H,S0,H 94.6 98.3 4’ Sm(OTf), 94.9 97.6

6" CF,S0,H 95. 1 98.9
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Tab.3 Effect of recycling and reuse of Sm( OTf),
on yield and purity of CL-20

%
BRI e P
1 94.6 97.3
2 94.2 97.5
3 94.4 97.4
4 93.9 97.0
5 92.7 96.3
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MCM-41 F35I%F CL-20 Wi 5 20 1 7 25 Y 52 i, 245
Rink 4,
KA A RFRER LT IR AR K AR K xd
CL-20 M Fn bk B 04 % v
Tab.4  Effect of perfluorosulfonic acid molecular
sieve catalysts species on yield and purity of CL-20
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Tab.5 Effect of recycling and reuse of SA-MCM-41
on yield and purity of CL-20

%
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1 91.2 98.3
2 91.6 98.5
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2) ASTR) b 25 Y B 2 4 i il R £k X A L CL-20
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