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ABSTRACT A new phase different to MgaNi was obtained when Mg component in MgaNi was
partially replaced by Al or Ti. X-ray powder diffraction structure analysis showed that the new
phase is of cubic system, S. G. Fd3m (No.227), the chemical formula Mgz MNi, (M=Al, Ti). Z=16,
sixteen molecules per unit cell, cell parameter a=1.15474(2) nm for MgsAINi; and a=1.16178(2) nm
for MgaTiNi,, 48 atoms of Mg are located on 48(f) sites, 16 atoms of M (Ti, Al) on 16(d) and 32
atoms of Ni on 32(e). Compared with Mgy Ni, Mg3zAlINi; has bigger density and longer Mg—Ni bond
length. Meanwhile, the hydriding/dehydriding temperature is lower and the electrochemical cycle life

is longer.
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1 MgsMNiz &4 Rietveld 4H47H

Fig.1 Rietveld analysis profiles of MgsTiNi> (a) and
MgsAlNiz2 (b) alloys (cross-the observed pattern,
continuous line~the calculated pattern, lower curves—
the differences between the observed and the calcu-
lated pattern, and the rows of tick marks from up to
down are the positions of all possible Bragg reflec-
tions of MgzNi, Mgz MNiz(M=Ti, Al), Mg0O, Mg
and TiNiz(AINi) respectively)
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& 1 Mgz_oM_Ni (M=Al Ti) #yIEEHM Bragg R & #%& 2 MgsTiNiz and Mgz AlNip A KEUE
Table 1 The phase abundance (w;, %) and Rpragg values Table 2 Inter-atomic distances for Mg3TiNiz and
for Mga_ M;Ni (M=Al, Ti) multiphase system Mg3 AlNig

Mg,.7-Tig.3-Nig.s—Mno.2 Mg 5—Alg 5-Ni1.0 (nm)
Phase w;  Rpragg Phase wi  RBrage Alloy Mgs TiNig Alloy MgsAlNig
MgzNi  4.07(9) 205  MgNi  1.54(8) 5.06 Mg-Al 0.2918(1) Mg-Ti 0.2929(1)
Mg;TiNiz 71.88(6) 2.46 Mg3AlNiz 72.88(7) 4.01 Mg-Ni 0.2909(1) Mg-Ni 0.2921(1)
MgO 11.43(4) 2.99 MgO 0.59(3) 5.06 Mg-Ni 0.2766(1) Mg-Ni 0.2797(1)
Mg 7.09(3) 4.33 Mg 5.66(3) 4.53 Al-Ni 0.2489(1) Ti-Ni 0.2499(1)
TiNis 5.53(7) 241 AINi 19.33(4) 1.79 NiNi 0.2666(1) Ni—Ni 0.2654(1)

(b)

B 2 MgsMNix (M=Al Ti) § &/ ZEAEEENREERE
Fig.2 3D polyhedra packing structure and crystal structure of Mgz M Ni; (M =Al, Ti) alloy
(a) crystal structure of Mgz M Niz (M=Al, Ti) alloy
(b) icosahedra of Mgag MNis (M =Al, Ti) alloy
(c) 3D polyhedra packing structure of Mgz M Nip (M=Al, Ti) alloy

#+ 3 MgsTiNip and Mg AlNis 455 F5iE
Table 3 Crystallographic data for Mg3TiNig and Mgz AlNig

Mg3TiNi; Mg3AlNiz
Space group Fd3m(No.227) Fd3m(No.227)
Origin choice 1(Origin at 1/8, 1/8, 1/8 from center 43 m)
Cell parameter, nm 1.15474(2) 1.16178(2)
Density 3.748 4.035

+® 4 MgyTiNiz (Mg3AlINiz) B RGH EE
Table 4 Atomic fractional coordinates, isotropic thermal displacements and occupation numbers for

Mg3TiNiz (Mg3AlNiz)

Atom Site z y z B,10~2 nm? n
Mg 48f 0.4305(2) 0.1250 0.1250 0.54(5) 1.0
Mg* 48f 0.4298(1) 0.1250 0.1250 0.54(4) 1.0

Ti 16¢ 0.0 0.0 0.0 0.21(4) 1.0
Al* 16¢ 0.0 0.0 0.0 0.16(7) 1.0
Ni 32e 0.2067(1) 0.2067(1) 0.2067(1) 0.51(4) 1.0
Ni* 32 0.2058(1) 0.2058(1) 0.2058(1) 0.56(3) 1.0

*

corresponding Mgz AlNiz
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