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Fig.1 FT-IR spectra of SA and a-AlH, before and after coating
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Fig.2 XRD patterns of a-AlH, before and after coating
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Table 1 Surface element analysis results of a-AlH, before and

after coating %
samples Al 2p Cls Ols
a-AlH, 23.27 40.89 35.83
a-AlH; coated by SA 5.57 80.50 13.44
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Table 2 Elemental analysis results of a-AlH, before and after
coating %
samples H Al 2p
a-AlH, 9.74 90.09
a-AlH; coated by SA 8.92 89.50
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Table 3  Electrostatic sensitivity of a-AlH, before and after
coating
| capicity positive negetive

samples /wF Vool KV Eo/m) - Ve / KV E/m)
AlH, 0.1 2.71 367 2.66 354
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et 0.22 - - - -
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Note: “=" no value.
4 & ®

(1) 32 FH A5 A5 1 o £ B b1 R, SR FHT 8 500l 5 591
5 % a-AIH, A7 4 B2 B 8, il i FT-IR O XRD (XPS I
SEM 2% (0 B /il T a-AlH, 5945 4 FIE S5 R A7 R AF , 45
REW B R B L), B BCR B, IR SR AR
B L5
(2) BB 1 a-AlH RE iy 78 156 1) 2% 1F R X i e
RNBTC BB, Eso H AR AL AT Y 367 m) [ g % i At JR
JRE SR 8 O S I T R JE R AR JRE AR

SE 3k
[ 1] Eisenreich N, Weriser V, Koleczko A, et al. On the oxidation of
AlH, as a component to be used in rocket propellants[ C] // Thi-
rol. European Combustion Meeting, Crete, Greece. 2007.

[2] Bakum S I, Kuznetsova S F, Kuznetsov N T. Method for the
preparation of aluminum hydride[J]. Russian Journal of Inorgan-
ic Chemistry, 2010, 12(55) : 1830-1832.

Graetz J, Reilly J J. Aluminum hydride as a hydrogen and energy

—
w
[

storage material; Past, present and future[)]. Alloys and Com-
pounds, 2011, 509(2) : 517-528.
[4] Volker W, Norbert E, Andresa K, et al. On the oxidation and
combustion of AlH; a potential Fuel for rocket propellants and
gas generators[ ) ]. Propellants, Explosives, Pyrotechnics, 2007,
32(3): 213-221.
Graetz J, Reilly J J. Decomposition kinetics of the AIH; poly-
morphs[J]. J Phys Chem B, 2005, 109(47) ; 22181-22185.
Deluca | T, MAGGI F, Dossi S, et al. High-energy metal fuels

[5

[—

—
o]
[

for rocket propulsion: haracterization and performance[)]. Chi-

nese Journal of Explosives and Propellants, 2013, 36(6) : 1-14.
[7] Saitoh H, Okajima Y, Yoneda Y, et al. Formation and crystal
growth process of AlH; Al-H system[ ) ]. Journal of Alloys and
Compouds, 2010, 496(1-2): 25-28.
Brinks H W, Istad-Lem A, Hauback B C. Mechanochemical syn-
thesis and crystal structure of a’-AlD, and «-AlD, [J]. The Jour-
nal of Physical Chemistry B, 2006, 110(51) : 25833-25837.
Petrie M A, Bottaro J C, Schmitt R J, et al. Preparation of a-lu-

—
co
faar’

—
el
[

minum hydride polymorphs, particular stabilized o-AlH;: USP
6228338 P], 2001.

AR 2017 % %25 % H 14 (59-62)



62

ZUI, sKE, MY, A5k, M, MO

[10] York B L, Kazuji T. Preparation of nonsolvated aluminum hy-
dride: USP 3843774[P], 1974.

[11] Volker W, Norbert E, Andresa K, et al. On the oxidation and
combustion of AIH; a potential fuel for rocket propellants and gas
generators[ ) ]. Propellants, Explosives, Pyrotechnics, 2007, 32
(3):213-221.

[12] Bulychev B M, Verbetskii V N, Storozhenk P A O. “ Direct”
synthesis of unsolvated aluminum hydride involving Lewis and
Bronsted acids[ )J]. Russian Journal of Inorganic Chemistry, 2008
(7): 1000-1005.

[13] XUWIA, ik, & k. =M ma s tEmemoe )], Eik

kA, 2008, 31(1) . 75-78.
LIU Ming-xing, HE Jin-xuan, CAO Yi-lin. Study on synthesis and

properties of aluminum hydride (‘alane) [ J]. Journal of Solid
Rocket Technology, 2008, 31(1) . 75-78.
ZEW, SR, EAM, . o-AIH G RO A RS 1 )] T
KA, 2013, 31(1) ; 75-78.
QIN Ming-na, ZHANG Yan, WANG Wei, et al. Synthesis and
thermal decomposition kinetics of a-AlH, [J]. Journal of solid
Rocket Technology, 2008, 31(1): 75-78.
[15] R, B8, Sk R EL, 5. 22000 AU AIH B F R E H R4 4 1
W], ERes Rk, 2011, 19(6): 637-640.
ZHU Zhao-yang, MA Yu, ZHANG Su-min, et al. Effects of
phase impurity on stability and security of aluminum hydrid[ J].

[14

[

Chinese Journal of Energetic Materials( Hanneng Cailiao) , 2011,
19(6) : 637-640.

a-AlH, Coated with Stearic Acid: Preparation and its Electrostatic Sensitivity

QIN Ming-na', ZHANG Yan', TANG Wang', SHI Qiang'”*, WANG Wei', QIU Shao-jun'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065 China; 2. State Key Laboratory of Fluorine & Nitrogen Chemocals, Xi'an 710065, China)

Abstract: To reduce the electrostatic sensitivity of a-AlH,, a-AlH, was coated by the solvent-nonsolvent method using stearic acid

(SA) as coating material. The crystal structure and morphology of samples before and after coating were characterized by Fourier

transform infrared spectroscopy( FT-IR), X-ray diffraction( XRD), X-ray photoelectron spectroscopy( XPS) , elemental analysis and

scanning electron microscopy (SEM). The electrostatic sensitivity of a-AlH, samples before and after coating was measured by
JGY-501I type static spark sensitivity tester according to GJB5891.27-2006 method. Results show that a complete, uniform coat-

ing layer of SA is formed on the surface of a-AlH,. The crystal structure and morphology of the sample after coating are not

changed. When the spark energy required for 50% initiation probability ( E;, ) decreases from 367 m) before coating to test limit

5390 mJ, the fire does not occur. The coating makes the electrostatic sensitivity reduce.

Key words: a-AlH, ; electrostatic sensitivity; stearic acid(SA) ; solvent-nonsolvent
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