DOI: 10.11817/j.ysxb.1004.0609.2020-35873 ks H 3. 2019-12-05
Mg-Nd/Ni fE= & &MU 2HLH
W E NN FEHR

Waghh2, g, dEreak 2
(L PSCLREERE BRI TR, TR 2111674
2. VLA SEHELERIRTRM S BT R B e K%, H 211167)

. EAEFEER & 7 AR Nd S EE Mg-Nd —70 K Mg-Nd-Ni =T0itE &4, Bl s sREN S & & T H A
th, HEBEEYIKRE A EEMR, SR X HHERATHU(XRD). i 7 RMEL(SEM). E4 BT B/MBI(TEM). H3) Sievert
W4 (PCT) K Z I EA(DSC) 2 KRG AT Niv Nd 30 S35 4b b R o AR 0 B 4 O A 43 3% R A s F1 24 R, 45
BEH: Ni. Nd SESHBRE G &4 0ER R, MgeNd 5 H RS NdHs 252278, NdHs B SAZ3E Mg Ik
2 T MgaNi B 5503 MgH2 (U - 75 b A2 P i (9 20 ] W S 4 4b 28 —AHSIURE, 7F 3 MPa &% FiGfbJE, &4 NdHs
AH IR R ~F7E 50-200 nm 2 [/], T 7E 8 MPa ZUE Fidifb)a, NdHs (BRL N ~F7E 10 nm A4 . MET7E 3 MPa &JE Rkt
M6 &R, 76 8 MPa S0 TG 1k J5 45 b 1 W s S 26 159 31 B 4 i o

EHEIR: A4S MEMEL SRR, WBEER

YERS: PESES: TG139.7 XEFIRE: A

Microstructureandde-/absorption kinetics of Mg-Nd/Ni alloys
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Abstract: Mg-Nd binary and Mg-Nd-Ni ternary alloys with different Nd contents are prepared in graphite crucible under the
protection of covering agent. High energy ball-milling is performed to obtain Mg-based nanocomposite hydrogen storage materials.
The phase components, microstructure and hydrogen storage properties have been systematically investigated by XRD, SEM, TEM,
PCT and DSC. The results shown that the content of Ni and Nd influences the particle size of ball milled samples. MgzNi
significantly favors desorption process, while NdHs is more conducive to absorption. Ultrahigh hydrogen pressure during activation
process can refine the microstructure of Mg alloys. The particle size of NdH3 is in the range of 50-200 nm for Mg-15Nd alloy
activated under 3 MPa hydrogen, while it is ~10 nm for Mg-15Nd alloy activated under 8 MPa hydrogen. The sample activated under
8 MPa hydrogen pressure shows superior absorption and desorption kinetics than that activated under 3 MPa hydrogen.
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Table 1 EDS results of the as-cast alloys in Fig. 1

Alloy  Position Mg  Nd Alloy Positio Mg Ni  Nd

Mg- A 1000 00  Mg- A 1000 00 00
15Nd B 923 7.7 10Nd5Ni B 919 06 75
(at.%) (at.%) C 665 332 03

D 9.8 11 81
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Fig. 1 SEM/BSE images of as-cast (a)-(b) Mg-5Nd, (c)-(d) Mg-10Nd, (e)-(f) Mg-15Nd and (g)-(h) Mg-10Nd5Ni alloys
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Fig.2 TEM image of as-cast Mg-10Nd5Ni alloy (a) and corresponding SAED patterns (b)-(d)
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Fig. 3 Particle morphology at low magnification and particle size distribution histograms of ball milled alloys: (a) Mg-5Nd, (b)
Mg-10Nd, (c) Mg-15Nd and (d) Mg-10Nd5Ni
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Fig. 4 XRD patterns of (a) as-cast and (b) as-activated Mg-15Nd and Mg-10Nd5Ni alloys
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Fig. 5 Hydrogen absorption (a) and desorption (b) kinetics curves at 300 <C of as-activated alloys
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Fig. 6 BF () and DF (b) images of as-activated Mg-15Nd alloy after desorption. (c) and (d) are BF and DF images of
dehydrogenated Mg-10Nd5Ni alloy, respectively. The corresponding SAED patterns are also given
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Fig. 7 SEM image of Mg-15Nd alloy activated under (a) 3 MPa and (b) 8 MPa hydrogen pressure. (c) and (d) are DF and

Hydrogen content (wl.%)

HRTEM images of Mg-15Nd alloy activated under 8 MPa hydrogen, respectively
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Fig. 8 Absorption kinetics curves at 300<C (a) and desorption DSC curves (b) of Mg-15Nd alloy activated under 3 MPa and 8

MPa hydrogen
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1) RAEFRP IR H % T Mg-Nd — 6 /&% Mg-Nd-Ni = efifE &4, & Niv Nd JeER AN 40
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