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Fig.1 SEM images of the NH,BH,-polystyrene nanofibers
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{18 3 fifk B S0 TR B T B 224 200 °C g A &2 300 °C
AR 4% B ICAMERR AR T WA g,
LN 2 ~26 nm {44 FL A BE B AE R 844, %t LiBH,
HEAT 9 K BRI AL 31, LiBH, 1 780 &0 34 ) 2 1 B Fn 3
JIEVEREERARAS T W A s Ak, W B RSO B
FLAR Y v /N I 1 3R Vajeeston 4570 S 3 B iE
HHEZLT LiBH, 99 K 5% Mgk B e & v, wFoT
KB, LiIBH, 98 K FE 40K A 20 R H 5/ F1.75 nm
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80 42 J8 S Ak W) N 42 JR B Ak 0 L T R AR G R R
Wan %0 % B, 44k B (ZnO) 44 K £ AT DLt 77
0.83% My &, 7EM S AT 5, Pan %7 % B ZnO
A KL il SR Tk 2.57% 5 45 F Mg #8324 ZnO 1]
B A R S ) 2.75% . i, TR T R
FHIE X TIO, 94 K4 UEAT B9 9T & B, BBE TiO, 9 K 4%
5 H, 255 R8N 0.053 eV/H, 2% 1, 4 I3 1 fit & T
i53.2%0 ) BRGEARYIS, TIS, Fll MoS, % 4 @ B Ak 1)
WEA —E AR S, Hoh TiS, 9k T LB 7E2. 5%
(g H, % T MoS, 44 45 ) af LIBKAE 1.2% 19 H,

ESRBFSE T ARUE SE 5 — R H 4K T B, T LA
RAFALIE 4K 4 J8 A 1 45 245 U BE ) I 4 oK 45 4
TEHURE R, 3% < % B A [ U4l k50 0 BF 9 T A — 5
Wit . &5 (Pb) A (Cu) 4k (Bi) 8k (Fe) 251 4 K &
Ay 2 11 A T SR AR 8 1) 726 R HE AR ) B T R R
BEMY 5 7 BB i — A 1O A B 7 1 R 4 4 T B, AR
(Pb) Hd(Cu) 4 (Bi) &k (Fe) %5 B4 K AL ) B %
il 0B F7 , AT L I B 40T K 5 Ak, XA R T
BATAE A 300 i 1
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Fig.3 Hydrogen adsorption curves for COFs at 77 K"
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Nanoscale Hydrogen-Storage Materials: Recent Progresses and Perspectives for Applications in Propellants

YANG Yan-jing, ZHAO Feng-qi, Yl Jian-hua, LUO Yang

(Science and Technology on Combustion and Explosion Laboratory, Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The dehydrogenation thermodynamics and kinetics of hydrogen-storage materials are critical for their applications in solid
propellants. In this paper, the effects of nanosizing on dehydrogenation thermodynamics and kinetics of various categories of hy-
drogen-storage materials were systematically reviewed. It is revealed that the nanoscale chemical hydrogen-storage materials pos-
sess lower dehydrogenation temperatures and better dehydrogenation kinetics in comparison with their bulk counterparts, which is
favorable for the full utilization of their hydrogen during the combustion of solid propellants. On the other hand, the nanoscale
chemical-physical hydrogen-storage materials can be adopted as both hydrogen sources and combustion catalysts for propellants.
In addition, it is believed that modifications in structural characteristics of nanoscale physical hydrogen-storage materials can ena-
ble them to dehydrogenate/hydrogenate fast at room temperature, illustrating their great potential as hydrogen sources for solid
propellants. The key point for development of practical nanoscale hydrogen-storage materials as hydrogen sources for propellants is
to determine the optimal thermodynamics and kinetics parameters for the applications, which are crucial for the design and prepa-
ration of nanoscale hydrogen-storage materials for propellants.

Key words: solid propellant; hydrogen-storage materials; nanoscale; thermodynamics; kinetics
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