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Tab.1 Chemical shift(ppm) of “C-atoms in HTPB
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Fig.1 "“C-NMR spectra of a sample Fig. 2 "C-NMR spectra of a derived sample
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Tab. 2 Testing results of samples made from various condition (unit: 5%)
The total
Sample Vinyl-OH Trans-OH Cis-OH Trans-epoxy Cis-epoxy amount of
epoxy
1 35.3 51.4 8.0 2.0 5.3 7.3
2 29. 8 44. 4 10. 5 5.1 10. 2 15.3
3 34.0 41.7 10.6 5.0 8.7 13.7
4 30.5 41.7 12.4 6.5 8.9 15. 4
5 27.5 45.9 12.5 5.2 8.9 14.1
6 34.5 46.9 9.9 5.7 3.0 8.7
7 35.5 45.1 10.8 5.8 2.8 8.6
8 34.5 46.7 9.6 6.4 3.1 9.5
9 30.7 41.0 9. 4 11.8 7.1 10.9
10 34.8 47.5 8.6 6.0 3.1 9.1
11 37.0 43.1 9.7 7.3 2.9 10. 2
12 36.5 44.6 10.0 6.2 2.8 9.0
13 34.1 43.2 10. 4 8.1 4.2 12.3
14 38.3 43.2 9.3 6.7 2.5 9.2
15 36.8 45.2 6.7 5.7 5.6 11. 3
16 ‘31. 6 49.1 9.0 7.5 2.8 10. 3
17 3i.6 47.6 11.3 5.1 4.2 9.5
18 33.2 45.5 7.0 9.5 4.7 1.2
E-1 8.0 12.3 12.0 32.5 35.2 67.7
Tab.3 High temperature(70C) mechanical properties of Model x propellant
with the amount of epoxy group in HTPB
The total amount Integrated eval-
Sample a,(MP,) & (%) &(%) of epoxy group uation of mecha-
(%) nical property
4 0.44 36.0 37.7 15.4 bad
3 0. 41 40.8 42.8 13.7 bad
13 0. 38 48.3 50. 2 12.3 moderate
11 0. 40 48.6 50.6 10.2 good
15 0. 44 49.0 51. 6 11.3 good
7 0.47 60. 7 63.0 8.6 excellent
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Tab. 4 Testing results of three unidentified peaks (unit; %)

Sample 67. 6(ppm) 67. 2(ppm) 66. 2(ppm)

A 2.0 2.9 3.9
A-1 3.1 8.1 3.3

A-2 4.2 4.6 3.0
B 2.3 5.4 3.3
B-1 1.7 4.1 2.8
B-2 3.0 4.8 3.3
c / / /
C-1 /
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502 BT R & b & i) NOE VA EAR S, R E T 2R, B HANIBNE AR
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STUDY OF HTPB BY “C-NMR METHOD

ZHANG Y lin, WANG Xinde ,MOU Yinghong,ZHANG Quan
(Liming Research Institute of Chemical Industry Luoyang ,Post code: 471001)

ABSTRACT

HTPB used for propellant contains trace epoxy group which has a great effect on the me-
chanical properties of the products made from HTPB. By using *C-NMR method in this pa-
per, chemical shift of the groups in ®*C-NMR spectra was first assured and the amount of the
epoxy groups and the distribution of the hydroxyl in HTPB were obtained by measuring vari-
ous samples. For the first time , three -unidentified peaks in *C-NMR spectra of domestic
samples were found. The contributing factors and the structure of these peaks were discussed.
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