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Table 1 Physicochemical properties of FGE-2

. WA JCE UL/ % LA ERE R AR I8/ cm !

/4 = 20 z ENEE F

A TR m /(mol/100g) C H F -CH(0)CH,- C-F C-0-C
0.3470 33.16 2.71 52.51 862

C,H,0,F, 288 1.350 917 1130 1170
(0.3472) (33.33)  (2.78)  (52.78) 2995
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. - ss0l  227(ECH)  7'18'(FGE-2)
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Table 2 Boiling point of FGE-2 and epoxy value of the distillate EISO_
£1501
H.23 i /kPa 5/ C WA (E/ (mol/100g) ‘|:|é N \
8.8 127 0.3453 = 50} 4'22”(FOH-2J g 12
6.5 121 0.3459 0 X
5.1 115 0.3447 0 > 4 5 8 10 12
3.7 107.5 0. 3460 t / min
0.5 72 0.3470 . N
0.3 68 0.3471 FL R 3% R

Fig. 1 Chromatograph of the reacted solution
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Table 3  Influence of reaction time on FGE-2 yield

FGE-2 I FOH-2 W K AH X B/ %

FOH-2 ji% Jinfsf (8] /h SN s ]/ h TOHD ) Erp & e
3.0 17.7 81.2 1.1
3.5 13.4 85.0 1.6
4.0 10. 4 87.6 2.0
3 4.5 10.4 87.5 2.1 Fe HLi
5.0 9.8 88.0 2.2 e8I A
6.0 10. 4 87.3 2.3
7.0 10.2 87.4 2.4
8.0 9.7 88.1 2.2
2.0 26.7 72.2 1.1
2.3 14.4 84.0 1.6
2.5 12.2 85.9 1.9
3.0 11.1 87.0 1.9 B i B
2 3.5 10.0 87.5 2.5 o
4.0 9.4 88.2 2.4 Bkt R
5.0 8.6 89.0 2.4
6.0 9.2 88.0 2.8
7.0 8.7 88.5 2.8
1.0 52.1 46.1 1.8
1.5 23.8 73.9 2.3
2.0 14.6 82.3 3.1
1 2.5 10.0 86.3 3.7 NaOH i & 5%
3.0 9.0 86.5 4.5
4.0 7.7 88.1 4.2
5.0 7.1 87.9 5.0
2.0 24.1 74.2 1.7
2.5 14.0 83.9 2.1
2 3.0 7.7 89.9 2.3 NaOH 33 15%
4.0 3.8 93.7 2.5
5.0 3.2 93.2 3.6
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Table 4 Influence of NaOH dosage on FGE-2 yield
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/%  FGE2 FOH-2 KA /%
86.0 12.0 2.0
0 (86.8) (11.2) (2.0) 68.8
92.3 6.0 1.7
5 80.0
(89.7) (8.9) (1.6)
91.7 7.8 0.5
10 82.3
(91.4) (8.6) -
15 95.1 3.5 1.4 _
(96.1) (3.9) -
20 97.3 1.5 1.2 -
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Table 5 Influence of reaction temperature on FGE-2 yield

BRI R B ] 7 W) Y LR e

/C /h FGE Al KRR FOH R K1)
4 54.4 45.6 -
6 74.0 26.0 -

30 7 80.6 19.4 -
8 86. 1 13.9 -
9 86. 8 13.2 -

50 5 96.9 3.1 -
4 52.7 47.1 0.2

80
5 79.3 20.6 0.1
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Table 6 Influence of ECH post-addition method on FGE-2 yield
SN [E] FGE-2 AR ji % oK e i FOH-2

A /% /% i
1 1 32.5 67.5 fin5¢ 6mol ECH
2 2 63.7 36.6 52 12mol ECH
3 3 94.2 5.8 k)52 ke
4 5 96.3 3.7 Yk B2 ]
5 6 9.6 3.4 I 45 o
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Table 7 FGE -2 purity obtained under different conditions

Gie (%5 JiE/kPa W A/ C FOE2 ) JiG it/ % 73/ %
A - A AE/ (mol/100g)  4iJE/% ) )

FGE-22 6. 466 121.0 0.3459 99.6 12.6 68.9
FGE-25 3.733 107.5 0. 3460 99.7 19.0 69.0
FGE-26 5.066 115.0 0.3447 99.3 8.4 80
FGE-27 3.733 107.5 0.3449 99.3 - -
FGE-34 0. 266 68.0 0.3471 99.9 11.0 81
FGE-37 0.466 72.0 0.3470 99.9 - -

{E: 1) FGE-22 Ml FGE-25 , R Wi &K e B, T, R i 5

HAR B AN 2K e B 1 5

2) £55L5 NaOH & 405 & : FGE-22 Hip i ,FGE-26 \FCGE-27 i & 5% ,FGE-25 FGE-34 ol & 15% ,FGE-37 i 20% ;
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WFE] 8 ~ 10h") yd /b 3 4 ~ Sh, 2 i P Fa b T 4

L LN

(2) #F5E T NaOH JJ 4 X S B (9 52 Wi, 5 B 4
NaOH jt it 10% ~ 15% i, NaOH $ A 45 J — %
EI S IR B AT IR B A AR (T 90% )
H FGE-2 [y A ik 82% .
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Fig.2 Chromatograph of FGE-2
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Synthesis of 1,1 ,5-Trihydro-octafluoro Pentyl Glycidylether

—A Monomer for Fluoro-carbonic Polyether

An Investigation of Hydroxy-terminated Fluoro-carbonic Polyether

Jor Special Polyurethane Prepolymer 1l

CHEN Shi-wu, LI Kai-ba, XU Zhi-hong,

(Red Star Institute of Chemistry, Xiangfan 441003, China)

Abstract: The condensation reaction of 1,1, 5-trihydro-octafluoro-pentanol ( FOH-2) with epichloro-

hydrin (ECH) under the presence of NaOH to form 1,1 ,5-trihydro-octafluoro pentyl glycidylether( FGE-

2) was investigated by using gas-liquid chromatograph. The reaction was found to be reversible and reach

into equilibrium under the conditions of non-aqueous medium , mole ratio of reactants FOH-2/ECH/NaOH

=1/3/1~1.2,post addition of FOH-2, reaction temperature of 50°C and reaction time 4 to 5h. If the ex-
cess of NaOH was in the range of 5% ~20% ,the conversion of FOH-2 into FGE-2 would be higher than
90% . A satisfying result was also obtained in the case of post-adding ECH. The raw product was frac-
tionated under reduced pressure and collected the fine FGE-2 at 68°C and 266. 6Pa with yield of 82% and

epoxy value 0.3440 ~0.3470mol/100g.

Key words:; 1,1,5-trihydro-octafluoro pentyl glycidylether (FGE-2) ; binder; fluoro-carbonic polyether;

polyurethane ; solid propellant; synthesis



