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Abstract

Acetylene gas was introduced in Mg metal plasma evaporization for Mg nanoparticles manufac-
ture, and hydrogen storage behavior of Mg nanoparticles was systematically investigated. The re-
sults show that Mg nanoparticles’ size decreased with the increase of acetylene concentration. Mg
nanoparticles’ size stopped decrease when acetylene concentration exceeded 21.7% molar con-
centration. Mg nanoparticles’ size was about 40 nm and specific area was about 27.1 m?-g-1 when
acetylene concentration was 21.7% molar concentration. Hydrogen absorption process could ap-
proaching saturation in 1 hour under 4 MPa hydrogen gas at 473 K. Hydrogen absorption activa-
tion energy was 61.6 kJ-mol-1 H;, and hydrogen desorption activation energy was 114 kj-mol-1 H,.
Hydrogen absorption reaction enthalpy AH = -65.5 kJ-mol-1 Hz, and hydrogen absorption reaction
entropy AS = -122.7 J-K-1-mol-1 (H;). Hydrogen absorption capability wasn’t attenuate after 30
times hydrogen absorption/desorption circulation in 4 MPa H; at 623 K.
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Figure 1. Schematic diagram of acetylene plasma arc apparatus
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Figure 2. Schematic of hydrogen storage property test system. 1—Hydrogen;
2—Buffer; 3—Pressure sensor; 4—vacuum gauge; 5—sampling; 6—reactor;
7—electric cooker; 8—Standard Vessel; 9—uranium bed; 10—Vacuum
pump; k1~k10—valve
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Figure 3. XRD patterns of Mg nanoparticles synthesized at different acety-
lene concentration. (a) 28%, (b) 21.7%, (c) 14.3%, (d) 5.3%, (e) 0%

B 3. FEZHSRE T Mg 25K B0 XRD $EE. (a) 28%, (b) 21.7%,
(c) 14.3%, (d)5.3%, (e) 0%
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Figure 4. TEM image of Mg nanoparticles synthesized at dif-
ferent acetylene concentration. (a) 28%, (b) 21.7%, (c) 14.3%,
(d) 5.3%, () 0%, (f) 21.7%
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Figure 5. Carbon content and particle size of Mg nanoparticles
synthesized at different acetylene
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Figure 6. BET curve of Mg nanoparticles
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Figure 7. Hydrogen absorption curve of Mg nanoparticles synthe-
sized at different acetylene concentration in 4 MPa hydrogen gas
at473 K
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Figure 8. Time dependence of hydrogen absorption content in 4
MPa hydrogen gas at different temperature
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Figure 9. Hydrogen desorption curve of Mg nanopar-
ticles synthesized by 21.7% acetylene concentration in
100 Pa hydrogen gas at different temperature
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Figure 10. Hydrogen absorption and desorption PCT
curve of 40 nm Mg nanoparticles at different temperature
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Figure 11. The relationship between InP and 1/T of hy-
drogen absorption and desorption process
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Figure 12. Hydrogen absorption and desorption circula-
tion kinetics curve at 623 K of 40 nm Mg nanoparticles
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