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Study of the Hydrogen Storage Properties of Magnesium—containing
MgxTiVNiAICr High Entropy Alloy
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Technology, Taiyuan 030000, China)

Abstract: A series of new magnesium-containing high entropy alloys (HEA) Mg, TiVNiAICr (x=0,0.5,1) were synthesized
by high energy ball milling and their hydrogen absorption and desorption properties were systematically investigated. The
structure of the alloys was investigated by X-ray diffraction (XRD). In terms of hydrogen storage performance, the effect of
the variation of Mg content on the kinetics of Mg, TiVNiAICr HEAs were mainly shown in the variation of the time
(o). Tts
the

required to reach 90% of the maximum hydrogen absorption amount at different temperature conditions

thermodynamics was elucidated by the effect of magnesium content on the plateau pressure of

pressure-composition-temperature  (P-C-T) curve and the enthalpy of formation (AH) of hydride. The results show that the
series alloys have a simple phase structure dominated by body-centered cubic (bcc) and C14 Laves phases before and after
hydrogen absorption.The maximum hydrogen absorption capacity and formation enthalpy of HEA containing magnesium
are influenced by each other, and the hydrogen storage performance of HEAS is improved by elements with large atomic

radius such as Mg.
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Fig.2 The XRD pattern of MgxTiVNiAICr(x=0,0.5,1) HEAs
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Tab.1 Main phase structure parameters of Mg, TiVNiAICr EE TR AR E N FER S, kA JE 7

(x=0,0.5,1) HEAs before and after hydrogen absorption . . .
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Fig.3 SEM images of Mg, TiVNiAICr HEAs
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Tab.2 Energy spectrum component analysis of Mg, TiVNiAICr HEAs

x=0 x=0.5 =1
JLE R EH 4 (%) JEFHH (%) JREE (%) JRFH (%) JEi 4y E (%) J7F B4 (%)
Mg 0.00 0.00 5.84 8.62 12.68 16.78
Ti 20.18 18.60 18.62 22.66 17.84 15.26
\% 21.54 22.64 20.28 19.75 20.16 18.65
Al 11.42 20.84 8.64 14.21 10.68 16.21
Cr 2428 %199 21.44 20.24 21.06 18.01
Ni 22.58 16.70 25.18 14.52 17.58 15.09
Totals 100.00 100.00 100.00
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Fig.4 Hydrogen absorption kinetic curves of Mg, TiVNiAICr (x=0,0.5,1) HEAs at 473, 523, 573 K
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Tab.3 Comparison of maximum hydrogen absorption
ability (H/M) .., enthalpy change AH and temperature T
between different alloys

AH (H/M) e

Alloy T/K Ref.
/ (kJ-mol”) (%)
Mg, TiVNiAICr(x=0) -12.070 0.57 473 This work
Mg, TiVNIAICr (x=0.5)  -16.663 0.7 473 This work
Mg, TiVNIAICr (x=1) -22.101 1.4 473 This work
LaNis (ABs) -23.89 1.39 293 [10]
Mg:Ni (A;B) -26.74 2.69 473 [11]
TiFe (AB) -34.42 1.83 353 [12]
CoFeMnTi,VZr(C14) -40.51 1.80 298 [13]
CoFeMnTiV,Zr(C14) -32.44 1.64 298 [13]
CoFeMnTiVZr(C14) -30.75 1.43 298 [13]
VTiCrFe (BCC) -61.33 3.60 298 [14]
TiVCrMo (BCC) -26 0.7 ~548 [15]
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