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Abstract

With the rapid development of hydrogen energy, hydrogen production, storage and transport be-
come key issues of engineering technology. MgH,, as an Mg-based hydrogen storage material, has
become the center of attention in hydrogen fuel-cell area because it has a high hydrogen capacity
with less dense and easy control in hydrogen releasing. In this paper, gas-solid reaction is adopted
to prepare MgH,. And a feasibility study in industry is analyzed about reactions between hydrogen
with magnesium vapor and powder, respectively, by considering their thermodynamics calcula-
tion. The thermodynamics analysis and experimental results show that the temperature and pres-
sure conditions of the reaction between hydrogen and magnesium powder are more easily ful-
filled (673 K, 7 MPa, 72 h) than that between hydrogen and magnesium vapor, and that this me-
thod can be used in industry.
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Table 1. Constant pressure thermal capacity in gas-gas reaction

1.8 - SREEYMREERERY

E 3 Mg(g) Ha(g) MgH(s)
a 20.786 27.280 27.196
b 0 3.264 49.371
c 0 0.502 —5.858
d 0 0 0
Table 2. Constant pressure thermal capacity in gas-solid reaction
2. 8 - BRBEYIRIEEHE R
E3 1 Mg(g) Ha(g) MgH(s)
a 21.389 27.280 27.196
b 11.778 3.264 49.371
c 0 0.502 —5.858
d 0 0 0

Tt : i FEREHE
——— Tgp(Mg(g) &

0 1 i L L I
1000 2000 3000 4000 5000 6000
T

Figure 1. Gas-gas reaction 7-1gp(Mg(g)) curve
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Figure 2. Vapor-solid reaction 7-1gp(H,(g)) curve
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Figure 3. Experiment parameter point in vapor-solid reaction
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Figure 4. Macroscopic appearance of resultant
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Figure 5. XRD of resultant
%] 5. XRD 434 &l
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