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Table 1 Fluorous biphase systems of PFN with organic solvents

No. organic T/ after cooling
solvent K=1:3 K=1:1 K=3:1
1 Et,0 24.2 25.8 24.2  colorless, clear, demixion
2 CCl, 53.6 53.9 43.0 colorless, clear, demixion
3 n-CgHyy  30.0 35.4 27.9  colorless, clear, demixion
4 n-C;H, 50.8 54.8 46.0  colorless, clear, demixion
5 GCgHy, 73.0 74.0 61.0  colorless, clear, demixion
6  AcOEt 65.4 65.6 71.7  colorless, clear, demixion

Note: T, is the critical mutual soluble temperature.
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Table 2 Fluorous biphase systems of PFH with organic solvents

No. organic solvent K T,./C
1 Et,0 2:1 0
2 petroleum ether 2% 1 0
3 CCl, 2:1 28.7
4 n-C,Hy, 11 27.9
5 AcOEt 1:1 40.7
6 phCH; 4:3:1(n-C;Hy,) 49.8

Note: 1) add co-solvent n-C; H,,.
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Table 3 Composition of fluorous biphase systems

fluorous phase organic phase

organic
solvent Wopn/ % W o/ % Wopen/ % W,/ %
Et,0 1:1 56.9 43.1 13.6 86.4
ccl, 1:1 87.7 12.3 20.8 79.2
n-CeHyy 1:1 65.1 34.9 6.3 93.7
n-C;Hy, 1:1 78.8 21.2 3.5 96.5
CeHyy 1:1 64.0 36.0 1.2 98.8
AcOEt 1:1 89.0 11.0 4.8 95.2
phCH, 4:1 88.4 11.6 0.4 99.6
THF 5:1 85.6 14.4 1.7 98.3
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Table 4 Ratio of p-nitrotoluene to o-nitrotoluene and yield in different reaction systems

toluene 65% HNO,

95% HNO,  98% H,S0,

CoFg CeFyy temperature t yield

No. R,
© /mol /mol /mol /mol /mol /mol /G /h /% r’
1 0.5 0.5 - - - - 70 8 25.0 0.58
2 0.5 - 0.5 - - - 70 8 58.5 0.62
3 0.5 - 0.5 0.1 - - 70 8 63.0 0.65
4 0.5 - 0.5 - 0.3 - 70 8 41.7 0.70
5 0.5 - 0.5 1 0.3 - 70 8 69.4 0.68
6 0.5 - 0.5 - - 50 5 59.1 0.70
7 0.5 - 0.5 0 - 0.3 50 5 71.2 0.66
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Abstract: The research process of hydroxyl-terminated polyether (HTPE) propellants, including the development and production of
HTPE binders, comparison between HTPE and hydroxyl-terminated polybutadiene ( HTPB ), aging of HTPE propellants and
improving on insensitive property of HTPE propellants were reviewed. It is indicated that HTPE propellants can be used as
alternative to HTPB propellants due to its remarkable insensitive property and perfect mechanics performance.
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Fluorous Biphase System and Nitration of Toluene
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2. Zhejiang University of Technology, State Key Laboratory Breeding Base of Green Chemistry Synthesis-Technology, Hangzhou 310032, China)

Abstract: Fluorous biphase system(FBS) formed by organic solvents and perfluorous nonene (PFN) or perfluorous hexane (PFH)
and toluene nitration were investigated. The effects of nitration system, reaction time and temperature, perfluorous solvent on yield

and ratio of p-nitrotoluene to o-nitrotoluene( R _, ) were studied. PFN or PFH forms binary FBS with ethyl ether, tetrachloromethane,

p-/o-
n-heptane and toluene respectively. The critical mutual soluble temperature depends on the contents of FBS. The yield is 93.8%
and RWU, is 0. 66 in toluene nitration or n,,.. : Tnos © Miyso, © Mppn =1:1:0.2:2.0at50 °C for4 h. The perfluorous solvents
can be recovered by simple phase separation and reused.

Key words: organic chemistry; fluorous biphase system ( FBS) ; perfluorous hexane (PFH) ; perfluorous nonene ( PFN) ; toluene;

nitration



