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Table 1 Mass and concentration of samples
mass / g correspond concentration / g-m™
5 250
10 500
15 750
20 1000
A A AL www.energetic—materials.org.cn



M A B S il SR R A R BB A R

979

3 BRELSW

3.1 HRHMEHEMERS

4 0] D AR Ry R S BR B 0K , 3 T O Y
(Kl 4a) ;MgH, JiUki JC 2 T2 (I 4b) s & At Sk B CM
FE W AlL.MgH, B & A il 4 1 8, 3R I AR A
] Heofk kL (18] 4c) 5 CM-H 4 CM B & F HTPB 4 3
Je A9 3, FLRURL 3R AR A SR CM O L B O
T OGN (K 4d) o 4 BhRE S R R AR B 7E
1~10 pm.

B4 4F0RE S 5190 R B
Fig.4 SEM images of Al,MgH,,CM and CM-H

3.2 MEHME548 hIELER S

4 FRE G FE M R 5% R R 2R AT = R e ARl it B
P, R E 2,

4 FhRE S TR S BERR 12 h A AR AL A RN E 5
iR

g BN B A HEM R CM R T KA R
PRI, AL S B 2 A i SRR CM-H iR i T B
BB AR s ELAKAE 48h J5 CM-H 38 5 i /b {184
0.46% , Al H 0.79% ,CM I & 2.17%,ﬁ’ﬁMgH27ﬁE)§
W 9.62% . X F W HTPB f 7 J5 ik A KA 5 1
25 S W 5 R A S IO . MgH, IR R 2 B K
R AR
MgH, + H,0 = Mg(OH), + H, T AH=-277kJ-mol

K i SNE 7 A A D B Mg (OH) [ 25 78 oK IV Y

CHINESE JOURNAL OF ENERGETIC MATERIALS
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Table 2 Combustion heat of four samples

sample q/ MJ-kg™! average / MJ-kg™" standard deviation

29.4814

MgH, 29.6439 29.5105 0.0992

29.4062

30.1622

Al 29.7830 29.8832 0.1998

29.7045

29.8052

CM 29.5895 29.4759 0.3253

29.0331

30.5602

CM-H 30.6217 30.5633 0.0465

30.5080

Note: g is combustion heat.
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Fig.5 Mass-time relation within 48 h
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Table 3 Minimum ignition energy result

sample mass / g E../ml
MgH, 0.2 10-20
Al 0.2 100-150
CM 0.2 50-60
CM-H 0.2 700-750

Note: E_. is Minimum ignition energy.
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Fig.7 Photographs of flame propagation for 4 samples
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Ignition and Explosion Characteristics of Modified Magnesium Hydride Based Hydrogen Storage Materials

DONG Zhuo-chao, WU Xing-liang, XU Fei-yang, WANG Xu, XU Sen, LIU Da-bin
((School of Chemistry and Chemical Engineering Nanjing University of Science and Technology , Nanjing 210094, China).)

Abstract: In order to study the influence of modification technology on the ignition and explosion characteristics of the compos-
ite hydrogen storage materials, the combustion heat of Al, MgH,, Hydrogen storage material CM and hydrogen storage material
CM-H coated with hydroxyl terminated polybutadiene (HTPB) was measured by an oxygen bomb calorimeter, and the mass
change of the four samples within 48 h was test as well. Results show that CM-H has the highest combustion heat for
30.5633 MJ-kg™'. Meanwhile its mass gained within 48 h in air is the least for 0.46%. Result show that the modification can effec-
tively prevent the performance degradation of the materials so that they can maintain a high combustion heat. The minimum igni-
tion energy, flame propagation characteristics and explosion pressure of the four samples were studied by an 1.2 L Hartmann
tube, a high-speed camera and a 20 L ball explosion test device respectively. Results show that the minimum ignition energy of
CM is 50-60 mJ, which was only a half of the critical ignition energy of aluminum powder (100-150 m)). It indicated that the
addition of MgH, into metal materials can effectively reduce the ignition energy. The minimum ignition energy of CM-H dramati-
cally increased to 700-750 m] after coating. The test results of flame propagation speed, explosion pressure and explosion index
presented the performance order of MgH, > CM > CM-H > Al. Results indicat that the modified composite hydrogen storage ma-
terial has lower electric spark sensitivity, higher safety and better explosion performance.

Key words: composite hydrogen storage material; minimum ignition energy;flame propagation characteristics; dust explosion; ex-
plosion pressure
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