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1 #%&5% SEM A
Fig. 1 SEM/BSE images of as-cast alloys: (a), (b) Mg-5Nd; (c), (d) Mg-10Nd; (e), (f) Mg-15Nd; (g), (h) Mg-10Nd5Ni

F 1 HEEE EDS I TEiR
Table 1 EDS results of as-cast alloys in Fig. 1

Alloy Position  x(Mg)/%  x(Nd)/% Alloy Position x(Mg)/% x(Ni)/%  x(Nd)/%
Mg-15Nd A 100.0 0.0 Mg-10Nd5Ni A 100.0 0.0 0.0
B 923 7.7 B 91.9 0.6 75
c 66.5 332 0.3
D 90.8 1.1 8.1




2530 B35 10

fESLIN, 5. Mg-Nd/Ni fi# &l & &M 9 R sl 1 2343

B2 Mg-10Nd5Ni &4 TEM 15 f1 SAED #

Fig. 2 TEM image of as-cast Mg-10Nd5Ni alloy (a) and corresponding SAED patterns ((b)—(d)): (b) Position 1; (c) Position 2;

(d) Position 3
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Fig. 3 Particle morphologies at low magnification and particle size distribution histograms of ball milled alloys: (a) Mg-5Nd; (b)

Mg-10Nd; (c) Mg-15Nd; (d) Mg-10Nd5SNi
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Fig. 4 XRD patterns of as-cast(a) and as-activated(b) 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

Mg,Ni (203)
= Mg (100)

6 L ESHEERMYIAE . BEIE AR SAED E
Fig. 6 BF and DF images of as-activated Mg-15Nd alloy after desorption and dehydrogenated Mg-10Nd5Ni alloy (Corresponding
SAED patterns are also given): (a) BF, Mg-15Nd; (b) DF, Mg-15Nd; (c) BF, Mg-10Nd5Ni; (d) DF, Mg-10Nd5Ni
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Fig. 7 SEM images of Mg-15Nd alloy activated under hydrogen pressures of 3 MPa (a) and 8 MPa (b), and DF(c) and HRTEM(d)

images of NdH; phase of Mg-15Nd alloy activated under 8 MPa hydrogen pressure
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Fig. 8 Absorption kinetics curves at 300°C (a) and desorption
DSC curves (b) of Mg-15Nd alloy activated under hydrogen
pressures of 3 MPa and 8 MPa
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Microstructure and de-/absorption kinetics of Mg-Nd/Ni alloys

XIE Li-shuai®*2, XU Man', ZHANG Xiao-bo' 2

(1. School of Material Science and Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology,
Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Mg-Nd binary and Mg-Nd-Ni ternary alloys with different Nd contents were prepared in graphite crucible
under the protection of covering agent. High energy ball-milling was performed to obtain Mg-based nanocomposite
hydrogen storage materials. The phase components, microstructure and hydrogen storage properties were systematically
investigated by XRD, SEM, TEM, PCT and DSC. The results show that the contents of Ni and Nd influence the particle
size of ball milled samples. Mg,Ni significantly favors desorption process, while NdH; is more conducive to absorption.
Ultrahigh hydrogen pressure during activation process can refine the microstructure of Mg alloys. The particle size of
NdHj3; is in the range of 50-200 nm for Mg-15Nd alloy activated under 3 MPa hydrogen pressure, while it is about 10 nm
for Mg-15Nd alloy activated under 8 MPa hydrogen pressure. The sample activated under 8 MPa hydrogen pressure
shows superior absorption and desorption kinetics than that activated under 3 MPa hydrogen pressure.
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