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Effects of magnetic-heat treatment on microstructure and
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Abstract: The microstructure and electrochemical performances of Lag s;Mg 33Ni; sCog 5 hydrogen storage alloys treated
by casting, heat treatment and magnetic-heat treatment were studied. The influence of the substitution of Co for Ni and
heat treatment with and without magnetic field on the structures and electrochemical performances of La-Mg-Ni alloys
were investigated by XRD and SEM. The results show that the retention of discharge capacity of as-cast
Lag 67Mgo33Ni5Coy 5 alloy increases from 64.46% to 74.80% for as-cast Lag ¢;Mg 33Ni3 o after 50 cycles. The maximum
discharge capacity of Lag s Mgj33Niy sCoq s alloy heat treated under magnetic field is 324.8 mA-h/g, which is larger by
10.59% than that of Lag ¢7Mgo 33Ni,5Coyg 5 alloy after conventional heat treatment. The retention of discharge capacity of
the former is 83.07%. The discharge voltage platform of Lajys; Mg 33NiysCop s alloy after magnetic-heat treatment is
more broadened and flatter. The magnetic-heat treatment reduces the polarization resistance and improves the
electrochemical kinetic properties of alloy electrode.
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Fig.1 XRD patterns of Lay¢Mgg33Nizo alloys before and
after partially substitution Ni with Co:
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Fig.2 XRD patterns of Lag¢Mgy33NiysCogs alloys under
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Table 1 Lattice parameters and cell volumes of main phases

of (La, Mg),Ni; of alloys

Alloy a/nm ¢/nm V/nm®
As-cast Lag ¢y Mg 33Nizo  0.50263 243395 0.53252
As-cast 0.50502 243668 0.538 20
Lay ;Mg 33Ni; sCoy s
Heat treatment 050333 246913 054172
Lay ;Mg 33Ni; sCoy s
Magnetic-heat treatment ) 505 5g 5 45103 0.541 93
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Fig.3 Microstructures of alloys: (a) As-cast Lagy ;Mg 33Niso; (b) As-cast Lag ;Mg 33Nis 5C0q 55 (¢) Lag ;Mg 33N, sCog 5 after heat
treatment; (d) Lag 67Mgo33Niy sCog 5 after magnetic-heat treatment

400

— Lao.éTMgD.BSNiZ.SCUO.Ss 850 l‘C, 1T
*— Lay ;Mg 33Ni; sCoy 5. 850 C
3501 * — As-cast Lay ;Mg 33Ni, sCoy 5
+— As-cast La0I6TMg0‘33Ni3_U

300

250

200

150

Discharge capacities/(mA-h-g™")

1005 10 20 30 40 50

Cycle number
5 & <eLag eMgoa3Nis o FlLag ;Mg 33Niz sCop s 71 A
[FPIRZS T & 4 o i 2
Fig.5 Discharge curves of as-cast Layg;Mgo33Nize and

Lay 7Mgp 33Niy 5Coy s alloys under different states
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Table 2 Retention rate of alloys after 50 cycles

Alloy Retention
rate/%
As-cast La0<67Mg0<33Ni3‘0 64.46
As-cast La0A67Mg0_33Ni2A5C00A5 74.80

4 PR PRRIRE AL P JE Lag 6;Mg 33Nis sCog s 45 245 50 IX
ZE R S IR SEMAZ Heat treatment Lag ;Mg 33Nip5C0g 5 80.01
Fig.4 SEM images of Lage;Mgg33NiysCogs alloy after 50
cycles: (a) Heat treatment; (b) Magnetic-heat treatment

Magnetic-heat treatment Lag ¢;Mgg 33Niy 5C0q 5 83.07
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Fig.6 Characteristics curves of discharge voltage platform of

as-cast La0A67MgO‘33Ni3A0 and La0A67Mg0A33Ni2A5C00A5 alloys under

different states
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Fig.7 Linear polarization curves of as-cast Lage;Mg;3Niszq
and Lag;Mgg33NirsCops alloys under different states at

50%DOD and 298 K
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Fig.8 Linear polarization curves of as-cast Lagg;Mg;33Nisq

and Lags;Mgo33NipsCogs alloys under different states at

50%DOD and 298 K
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