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Fig.1 DSC curves of mixtures of AP and hydrogen storage materials
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Table 2 The thermal decomposition data of mixtures of AP

and hydrogen storage materials

sample T,./%C Ty/C AH/KY - g7!
pure AP 326.2 452.3 0.436
AP +5% Mg, NiH, 345.1 367.9 1.293
AP +5% MgH, 291.2 366. 1 1.392
AP +5% Mg, Cu-H - 338.5 1.250
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Table 3 The thermal decomposition data of the propellants

sample T./C Ty/C AH/K) - g7!
propellant 335.9 405.8 1.94
propellant + Mg, NiH, 395.4 3.86
propellant + MgH, 388.3 4.28
propellant + Mg, Cu-H 329.4 364.1 3.54
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Table 4 The burning rates of the propellants
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Effect of Magnesium Based Hydrogen Storage Materials

on the Properties of Composite Solid Propellant
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Abstract : The thermal decomposition behaviors of ammonium perchlorate( AP) and AP/Al/HTPB composite solid propellant in the
presence of magnesium based hydrogen storage materials ( Mg, NiH, , Mg, Cu-H and MgH, ) were studied by DSC. The results show
that 5% magnesium based hydrogen storage materials has obvious catalytic effect on the thermal decomposition of AP, and
1.3% magnesium based hydrogen storage materials obviously decreases the thermal decomposition temperature and increases heat
release of AP/Al/HTPB composite propellant. The burning rates of AP/Al/HTPB composite solid propellant (8 MPa) are increased
by 3.5% ,14.4% and 13.9% respectively with addition of 1.3% Mg,NiH,,Mg,Cu-H and MgH,. There is a clear relationship
between hydrogen content of magnesium based hydrogen storage materials and its effect, and MgH, shows obvious effect among
magnesium based hydrogen storage materials due to its large hydrogen content. By catalyzing the thermal decomposition of AP,
magnesium based hydrogen storage materials shows good catalytic effect on thermal decomposition of AP/Al/HTPB composite solid
propellant.

Key words: physical chemistry; magnesium based hydrogen storage materials; ammonium perchlorate ( AP) ; composite solid propel-

lant; thermal decomposition; burning rate



