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Fig.1 Micron CT flaw detection results of AIH,/HTPB column with different aging times
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Fig.2 Micron CT flaw detection results of AIH,/HTPB/CA columns with different aging times
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Fig.6 SEM image of the AIH, samples
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Fig.5 XRD spectra of the AIH, samples
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Table 1 Elemental analysis results of the AIH, samples
aging state sample C/% H/%
AlH, 0 9.98
unaged AlH,/HTPB mixture 0 9.97
AlIH,/HTPB/CA mixture 0 9.98
AlH, 0 9.83
aging at 70 °C for2d  AlH,/HTPB mixture 0 9.83
AlIH,/HTPB/CA mixture 0 9.82
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& ik A R R ATH,
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BE S, WAL AIH, 3R RE 22 TG 23 TR R B B AR 2 — 25
Hm .
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22 1 A AL A ER B B 2 T AIHL/HTPB/CA R 4
FEL R CARIINAINZE T AIH, B2 il B 4L
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DTAZESL 9 b 45 L ] i, B 2 2 £k B 1] 7 185 o

b. AlH, from AIH,/HTPB mixtrue

Fig.7 Comparison of SEM images of two groups of AlH, samples after 18 days of aging at 70 °C

a. AlH, from AIH,/HTPB/CA mixture

B8 70 °CT #4k36 dJaPid AIH,IREER SEM IR H- Xt L

b. AlH, from AIH,/HTPB mixtrue

Fig.8 Comparison of SEM images of two groups of AlH, samples after 36 days of aging at 70 °C
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Fig.9 Comparison of DTA results of two groups of AlH, samples with different aging times at 70 °C
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a. AlH,/HTPB mixture b. AIH,/HTPB/CA mixture c. comparison after 18 days of aging

10 70 CTF AN AL P2 AIHFE 1) TG 25 5440 1

Fig.10 Comparison of TG results of two groups of AlH, samples at 70 °C with different aging times
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Fig. 11 Effect of CA on AlH, fractional hydrogen in AlH,/HTPB

mixture at 70 °C(( 1) induction period (Il ) acceleration pe-

riod (1) decline period)
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Inhibition of Hydrogen Release of AIH, under HTPB System

WANG Bang-qing''*, HU Da-shuang'*, JIN Guo-rui'*, XIAO Xu'**, LUO Cong'*, YANG Gen'*, CAO Rong'**, ZHAO
Cheng-yuan'?, CHI Xu-hui'*

(1. Hubei Institute of Aerospace Chemotechnology, Xiangyang 441003, China; 2. National Key Laboratory of Aerospace Chemical Power, Xiangyang
441003, China)

Abstract: In order to achieve the inhibition of hydrogen release from aluminum trihydride (AIH,), the hydroxyl polybutadiene
(HTPB) was chosen as hydrogen absorber to undergo the hydrogenation reaction with unsaturated C—C double bonds under the
catalytic action of CA catalyst, eliminating the hydrogen released by the decomposition of AIH, in time. The catalytic absorption
characteristics of hydrogen released by AlH, under HTPB-CA system were studied by micron three-dimensional image microsco-
py (micron CT), elemental analysis, thermogravimetry-differential thermal analysis (TG-DTA), scanning electron microscopy
(SEM) , X-ray diffraction (XRD) and other characterization methods. And the effect of hydrogen absorption on the decomposi-
tion of AlH, was further analyzed. It indicates that CA could catalyze the absorption of hydrogen released from AIH, in the HTPB
system, inhibiting the generation of voids in AIH,/HTPB grain which significantly prolongs its volume cracking time. The addi-
tion of CA extends the induction period AIH, decomposition in the AIH,/HTPB at 70 °C from 6 days to 15 days. And the H con-
tent of AIH,of the AIH,/HTPB/CA mixture is 8.94% after 203 days of aging at 60 °C, while that H content of AIH, of the
AlH,/HTPB mixture is only 3.12%. It suggests the inhibition of the decomposition of AIH, after the hydrogen reacting with C—C
double bond of HTPB to form C—H bond under the catalytic action of CA, demonstrating a hydrogen autocatalytic decomposi-
tion mechanism of AlH,.
Key words: energetic materials; AlH,;autocatalytic decomposition; CA catalyst; hydrogen release inhibition
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