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Abstract

Nanocrystalline hydrides are new class of material in which outstanding hydrogen sorption may
be obtained by proper engineering of the microstructure and surface. In present work, nanocrys-
talline Mg:Ni (wt.%) alloy powders with grain size of about 10~20 nm were prepared by high-
energy ball milling, and its phase, crystal structure and hydrogen storage properties were inves-
tigated via X-ray diffraction analysis (XRD), Transmission electron microscopy (TEM) and Pressure-
composition isotherms. Results on the hydrogen storage characteristics of Mg;Ni are presented.
Nanocrystalline Mg:Ni can readily absorb hydrogen at 523 K. The reversible hydrogen capacity is
up to 3.5 wt.%. The nanocrystalline Mg:Ni alloy is a promising hydrogen storage material.
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AR, NN 5 F RO R S EER SR I Z0 R 2 (8], SOFRE T — RN “Am”
(AR o 1 AT R R ROST S R 1~100 nm, BRGKAA KL GKA4 Bk T dlobi BLAR /N S 5120 e
AR R (2 5 J5 7 B 50% e A7), A HHA /NS RN (VU IR, 1 R BAIR) s IR L F TR
RN BT BRI RN S, A KA R RE VE 2 S AL GRS R 1 B AL 2 1 5

Mg IS &4 A WA E K (MgH, N 7.6 Wit%, Mg,NiH, A 3.6 Wt%), 253°C [ E i)k 0.1 MPa,
H AL S S 2 B (BEAR 1N 965 mAh/g), F5FE/IN1.74 glem®), BIRFEE M5 iR S NG, R
FXEREE S ar NS A, O S BT R ATIE I B2 —[1] [2] [3] [4] [5]. 1HJ2 T Mg [iE 1.
TG, 7E 200°C~300°C F A RIS WS BN ) 22 e 2 A0 RIS B s g e S o, BRI H
R0 S AR REAF B IZ A8 o I\, B MR SOM GRS 51 NI BT 78, K
YKL FH T B WA R o R B SR R R b, BT T RUFRSOR . B gk Ie SR
Mg-Ni RIVGPKRICA A E) A AR, WEHES . WEARER. W) 2 Gt 5 5545 £[6] [7] [8]
[9], AIRKHIB AT S . A SCRAN G S3EH% T Mg-Ni &&0K, Bartheks 7 AR
B TRERMHME.
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Fedb 2B b 2:1 vERRARBURRM R (LI > 99.5%, FifE 150 H AR (4L > 99.9%, RiJF 250 H)
REY), RAFEREEREDL(AL S : SPEX-8000) IUERIEEAG Y, Al Py il 15 MIAE 40°C /A7 o BREEA RN [
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3.1, BRI HT

K1 2aH 17 Mg-Ni TR SWIER R T, 2 ASFEIEREER A (2 h 50 hyHLb & w45 ) X 26
T B (XRD). FTLAE Y, BREE 2 h 5, FEAEOATSIEIETEREL, BRI T & a8 Mg, H
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Figure 1. X-ray diffraction profiles of Mg-Ni alloys by mechanically grinding
& 1. Mg-Ni &£/ XRD Elig

Figure 2. TEM images of Mg-Ni alloys by mechanically grinding. (a) 2 h, 120 k; (b) 10 h, 120 k; (c) 50 h, 150 k;
(d) electron diffraction design (50 h)
2.Mg-Ni &€& H#) XRD B, (@)2h, 120k; (b)10h, 120k; (c)50h, 150k; (d) %TEFER(50 h)
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3.2. P-C &£ mMiE

Bl 3 25 H T ERES 50 h J5 49K Mg-Ni & & WG P-C-T #hk. MK 3 LA H, MR/JERE
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Figure 3. The pressure-content isotherm of hydrogen absorption and desorption for na-
nocrystalline Mg-Ni alloy
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Figure 4. The Van’t Hoff curve during hydrogen absorption and desorption
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