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Electrode characteristics of amorphous Mg—-Ni—-Ti hydrogen
storage alloy synthesized by mechanical alloying
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Abstract

Amorphous MgNi-«xTix alloys with the composition of x=0.02, 0.03, 0.05 and 0.07 were
synthesized by mechanical alloying. The synthesized alloys were investigated by
electrochemical test, XRD and SEM. As increasing Ti concentration, the initial discharge
capacity was raised more than that of nanocrystalline Mg-Ni 289 mAh/g, but the
electrodes were degraded faster. Comparing to other synthesized alloys, MgNioesTioos
alloy showed the highest initial discharged capacity 474 mAh/g and maintained 54 % of
the initial capacity after 10 cycles.

T2 7]1%89°] : amorphous, mechanical alloying, MgNiogsTioos

1. A&

MgoNie dAE 9 gro] A1, 999 mAh/gd] E& ol £%F& zton F=Aol7] gid
Ni-MH ©lzt AA & F2AZFFoZ €8] /M 7Id=Ee FFelth. 18y MeNi 4
e 1e YA F2E F-WESE EAHE JIREZ ALdA AAF MeNiE 10
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melting processZ A Z A At #A3} HIE 83 FAHE /A u:]-a}x-] 7]74]
2 G433y olgdld FujA AFA MgNi 4L Axsed A
I FeA 843 Ay glol 7] &3] 200 mA/gel o2& A
ok 22y 10 cycle oliol A &3 80% o]l FAdE vl$ wE HI dAdo] B
= A oH2-5]. -
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gF A=I3, 5-7], Al 3 92E Htol HE 43 vE &5, WA £ F£2389 A
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zajo], Tiol Mg-Ni 8 439 724 54 8gd oAt 9934 34 4% 2 23+
gel g4l MAE ¥ 2AHRA FATh

2. 23449
21 35 Ax 2 A =23 43

Mg #2(Sigma Aldrich Co., 99.8 %, < 30 mm), Ni #Z(Kosundo Chemical Co., 99.9 %,
< 63 md Ti % (Kosundo Chemical Co., 999 %, < 45 mm)S& stainless ball?} 37
high energy ball miller (SPEX-8000D)el 43t Mg-Ni-Ti #%& Az et & 27
of ALEH vial& Cr-Ni steel vialol®, ball2 270¢] 1/2 inch ¢ 4709 1/4 inch Cr-Ni ball
S AHgE B o) 22 8= 1001, B8 AL 8 ATAA A3HAT B 9¥ 34
A5 B2 HFLS EF Ar 29719 8B d2oA gate £ A E HUT o
A B

Azxy Bweo A Fxeo 4 BALS X-ray Diffraction(XRD, Rikagu D-Max 2500,
CuKa (A=151418 A)NE 3l¥ 12, SEM(Scanning Electron Microscope, JEOL JSM-6300)-&
g3 o4 FzE BESAL |

22 A5 Ax 2 F-%d 49

F28" 220 4 ton/em’d ¥HE et AR Iem AFE AzSASG. F2AZY

3¢ &% A (working electrode) 22 331, MF& ol H=(counter electrode)2 &, 7]
& I (reference electrode)2.2 Hg / HgOE ©]-§314 half cell& 743 6 M KOH +
1 M LiOH®9 3| £oA F-4d 4¥& Pt &4 A9 7 4=+ 100 mA/g
2, WA AdE 10 mA/ge 2HAE FUL cut off voltage: -096 VE Adich & -
A AY L& MaccorAtY A% % - HAE o) &3 Th

3. 2% ¢ unF

Fig. 1& 28 Az+s gaste] Alx3 MgNigsTioes %9 X-ray diffraction )€ o]t}
7 A B UG FTS Mg, Ni, Tl §83HA @dew, 8 Al & 433 £29 %
$oll= vARAsE APEAqot 2 At Fa $H §Fo] wig FHol AF FAo FA
¥tz g# A MgNip7t 2A8td vt debA 28 A7k S48 A5 5A4& JEE & Q)
3 ou A ARV bR 7TAIZY 308S Y Fig. 24l MgNi-Tikx = 0.02, 0.03,
0.05, 0.07)el g XRD sjdl& veEllido. §Fstd £2L =5 vA@Zo e, Ti &%
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Fig. 3& A=z" BT MgNi«Tix(x = 0.02, 0.03, 005, 0.07)¢] SEM ¥4 ZAIolt}, A=

T2E Yoy Ti 7MY F7ket &4 particle size7b 2ol th 53] MgNiossTioes
o} MgNiogsTiorS] A% &% 27171 vl Fol AZ 38 EFS AT & A}

Fig. 4o 7z Ao} dig F/%4d 48 Z74E Jvedoh Mg-Ni-TiAdl 32 %74
o &S el e, MgNigsTioes A0l 474 mAh/go 2 7}F Ekxm 2 99 AFoA
= Tig #Hrbgel F7tgsE z27] £3x FUiste AYES 2. Azxd wAA
Mg-Ni-Ti 359 AFEL EF JFuA A3 F2E zZE MeNid @3 &3 (200
mAh/g)RTh & £FES HAT2] ol olfe ZAFALEG H|FAYe] & J193HY
T2 LE4EE ZHA3 glod, HE 4AL AY FE QA 743 g AR Fia

T
g4 ¥l FAHIU7 dE ol TH13, 14].
&3, 1 cycled] W# 10 cycled B &3 H=(CW/CHE Addstd Ti HA7HF 002

0.03, 0.05, 0.07 molol| wzt Z+z} 34, 31, 54, 26 %}t =, H39+ AE7F MgNioesTios2
50l 10 cycledl M E 50 % 139 &% & FA3d 714 Hold EAE BYdS ¢ + 3
Ak 28y MgNigsTiosS A A=F9 ZASde Tid 4o ot 53 A=r AAE
AL EJh

4. A&

B AdFdAE 7143 FF3H 22 Mg-Ni &5 Tidl H7HEE d8719 Mg-Ni-Ti
A HAA AT FTE AR 7 Bdd Oig A5 4L 2AEATH

Ti A7vF F7k0) wet B 233 Mg-Ni-Ti 4494 59 vAZ A= F718HoH
particle size® Z4 334

F2AAZEFY v AAE 471 ALY & U siteE ZFFAEY f Ho] AFE)
HEol FulA 2R Ao Mg-Niol 3820 ¥AZ Mg-Ni-Ti 54 o €2 %7 &%
< B2t MgNigesTioesd Z7] A £FL 474 mAh/g2E 713 2 ¥d £3%L e
W, 10 cycled M= x7] £%F9 50 %& FAYq 5% Hi 54L& 2904, §3
o7l g E Gy S HA

5. 7]

o] =2 7% JgH ANAdog FIP3 2147] ZEYHO AFNIAA(FAAUR

Arde)e dgoz +9gAy,
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Fig. 1. XRD patterns of ball-milled powders prepared with different milling times
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Fig. 2. X-ray diffraction pattern
(a) MgNiogsTio.02,
(b) MgNio.97Tio.03,
(c) MgNiggsTioos,
(d) MgNio.93Ti0.07
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Fig. 3. SEM micrographs of ball milled powders
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Fig. 4. Discharge capacity as a function of cycle number
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