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Abstrac:t A nanQN; Snz intem et]lic canpound was prepared by sofvothema]method fr an anaje materia] of |ithjum. jon hateries
The samp leswere characterized by X-ray d iffracton ( XRD) and feld enission scanning electron microscopy( FESZM)' The electra
cham jca] perpmances of the materijals were evaluated by galvanostatic charge and discharge cyc|ing in a |ithiun- on maje] cel] Liy
LiPF, (ECHIMC) , NjSn, Itwas pund hat he first delihiation capacity of nanaNj Sn was 136 mAhe &1 The anneajd
N; Sr% electiodes exhibited a better capaciy retention canpared © the unannealedN; Sr% electiodes
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A new generation of |ithjum- on batterie§ wh ch
was canposed of tn_pased oxides anodg was devel
oped by Fuji Phoo Filn Canpany i early 1997 ",

E kctrochemica] reactions of Nj Sy With lithium
were nvestigated usmng a wo_electrode ceu Lj/LﬂDF6
( ECH DMQ /N3i S, Celb were galvanosttically cy.

The Sn_pased oxiges or Sn_hased alloys are attractyve
due 10 ther extrtmely lar8 fHeoregca]l capacities and
ene1gy densijties than that of carhon pased materjals
NiSn ntemeta]lic canpoundswere wide [y stud ed
due 10 teirh Bh theoretica] capacities and excellent ¢y
clng properties Many preparation methods of NiSn
ntemetallic canpounds have pheen deve]ope(j
ballmilling” ~ and electoblating® = Solvothemal
m ethod was consgered as a panispngway {or the syn
thess of nanosized matergls due to 1ts [ow synthess
temperature and sinpPle synthesis out!  In this Pa
pef nanoN 31 Sy was synthesized by solvothemal
method and the electrochan jca] Perfomances of He

powders were investigated

cled at a constant current density ofpg mA - &'
beweeng 5 andp V vs lithium

2 Results and d iscussion

The XRD Pattemn stongly poved that the Nj S

canpound could he sinthesized bY solvothem a]lm ethod
atpqo C as shown n Fig 1 Fram the DehYe Sherrer
Eduation of peak width vs grain siz§ the average

such as
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NanaNj Sy was synthesized by solvothema] é l “ Ni Sn,(65-1315)
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method atj50 °C, 170 ‘C, 190 ‘C and 240 ‘C oro4 ' ; Nicl, - 6H.0(74-1191)
h The smp ke prepared atpq°C was annealed atgqy gl i b

PP
SnCl, + 2H,0(75-2032)

°C for{ hwih agm protectin L —
C forg oo i ittt o
The stucture of the sampPles was identified by - 20 30 40 Ze(j?_gm)m 0 80

powder XRD and te morPhopgy of the sampPls was
observed in a Philis FET Sirion 200 fied emisspn

F&1 XRD Patems prNj Sy smples prapared by sopothemal
scann g electron micoscopy ( FESEM),

method at different tenpemues and te idealized calaujated

patem of Nj 81 NiCl - ¢H O and SiC|- 2H, Q
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2

grajn sjze was estinated 10 be around p5 3 ™M As
shown inFigz the Ynthesis emperatures P py an im-
portant role in nfipencing the momPhHology of the sam-
ple§ granu s 8rew and c1ysti]lged when synthesis
temperature increased

250 nm
—_—

Fi2 FESEM imases for Nj Si samples prepared by
solvothem al method at different temperature§ (9

150°C, (b) 170 °C and (9 240 C,

The first charge ( lithiat‘pn) capaciy of nano
NjSy electrades reached up 10389 mAhe &' whik
the dischaige( de lihiaton capacity fe]l down © 136
mAhe &' as shown in Fig 3
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Fig. 3 The charge — discharge curves for nano — Ni,Sn,

electrode with a current density of 20 mA « g~
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Fig. 4 Discharge capacity vs. cycle number for samples

unannealed and annealed at 900 °C for 1 h in Ar

As shown n Fig4 the annealed N3i Sy elec
todes exhibited a low capaci¥ de8radation an orig€inal
sample However its nijtia] dischaige ( de lithation)
capaciy was Jower fan origina]N; SI}'

Fig5 shows the EIS Plots of origina] Nj Sy and
its anneafd electrodes Fram Figi itwas known that
the resistances of [.1 ions migrate and chamge transfer
ncreased quick Y when the origina1N3151} ekctrode
cycling whik annealed Nj Sy electiode demonstraed
a steple reaction resistance [t S reasonahle 10 suppose
that he solid electrolye nemhase  SEJ  fin would
be quickly formed on surfces of origina]N; Sy party
cles with $mal] sizge whereas the fomatpn and Srowth
ofSE 1 fim have heen consjdered as a key factor on fe
resistance ncrease and the capaciy degradation’
Theref)rse the staple cycling€ Property of annealkd
Nj Sy can be atrbuted © the stable I filn fomed
on surfaces of annealed NSi S particles
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Fig5 EISPPtsof Nj Sn electrode after different
cycles at delithiated state( a) unannea]ed ( b)
annealed atggp °C Pr h in argon envirormen t

3 (Conclusons

NanoNj S was successfu]ly synthesized by sol
vothema]method in ethano] sojution atpgg ‘C Hr he
fist tne The first delithiation capacity of nanoNjj S
was 136 mAh g1’ which was Jover than its theorety
ca] capacity The anneakd Nj Sy electiodes exhibitd
a stahle cyclic capacity compared 10 the unanneald
NiSy electrodes
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