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Synthesis of SPherica] CathodeM atera]
LiN& ,Co Aé Q bY M elting Sa|ts Coating Process
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Abstraczt A sPherica] cathode materia] LN& 7Cc(>] 7A(L ! ()2 was synthesized bymeltng— salts coating Process n ajr using spherical

N{ OH), ascoremateria]l AfNO,), - 9H,Q CqNO,),-

6H O andLN()z as coatingmaterjals The crysta] Stmctur@ momhojo

8y and electrochen ica] Perppmance of the syntheszed powderwere characterjzed beRQ SM and charge— discharge experin ents

The experinen ] results show that the synteszed powder LN& S C(())

ca]morphology and excellent electrochem jca] performance
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As a cathode materia’I LLN{) is supPerpr © Li
CO{)Z n it Jover cost and higher specific capaciry
hovveve’r it suffers fran poor cyclng revershility and
thema] insabilif,y which Prevents s Practica] w
sek!l  These drawhacks aremamnly related 1O its crys
ta] structure which will undergo phase transfomatpns
during the chage, dischae Processes especa]ly under
higher tmperaurd?  [n order © Mmprove jts stability
varjous meta] catjon supstjtuted LN cahode materj
als have peen developed Recentl}’ LNy CQ(AL()2
1S considered as apramispng cafodemateria] {or its n.

proved stahility and electochamical performance
brought by Co and Al substiutions for Ni mn
LNQP 7,

The cathode materjals synthesized by trad itional
process or hi8h tanperature D]lid state reactons have
m any disadvanmge; such as inhonogeneity irregular
morpho]ogy lar€ particle size and pmad Partcle size
distrbution I this WOI”I’{ we ynthesged the
LNOi7_C(3V2 Aol_l Q which has regujar $herica] mor
PholgY and narrow particle size distribution bym e[ting
sals coathg process

1 ExPpPerinental]

AL NY); - 9HQ CorNQ), - 6H O and
LNQ were mxed and heatd mntomelt and coaed on
the surface ofsphericaqu’ ()H) . The coated materja]
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lithium ©n batter}’ sPherical (nthodemateria;l LN)'”CO

Emajl

ZAL l()2 has theq ,NaF(()z ype ordered layered strucure Phery

A(L 1()25 m e[tng— sajt cating process
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was firstly prefired atgg)°C forg h and then cajcined at
700 ~800 'C forigh in air

The ciysta] Phases of as prepared Powders were
detemined by X-my diffraction ( XRI) Bruker [g-
ADVANCE) using Cu Ky rdiaton n thep ranges of
10° ~70°. The Particle moPholegy was exan mned hY
scanning electron m Croscopy ( 53\4 ]E()L V-
5610LV) opermed atys kv

The electochemica] characerstics of the synthe
sized Powders were carried out n a woelectrode test
ce]l The Charge dischaige measurenents were per
forned at oan tanperature jn a voltage range of4 3()
~2 50V ata consant current density ofp 5omA using
a canputer contolled multichanne| hattery test sys
tem

2 Results and dscussions

Cwsta]stucture

Fig 1 shows the XRD Pattems of the powders syn.
thesgzed at700, 750 and goo ‘C. Al of them can he
indexed asg _NaFeQ tpe [aVered stucture NO other
diffaction peak pemg tested means hat the ynthesized
powders spgle Phase old sofution
LNj, CQ,-Al, Q. The sharp and clear diffractpn
peaks means that the synthesized Products are wel]
ciysta]lizd High ntensity mto of the (0p3) and
(104) pPeaks as wel]] as the clearer splitting€ of He
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(006) / (102) ad (108) / (110) Peds ndicae
that the synthesjzed Products Possess high cation order

The ntens;V ratp of JO} / ]m of the sample synthesged
at750’C beng higher than hose synthesized at other
temperatures indicates thaty50°C is the 0P tma] synthe
SiS Emperature
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2.2 Morpho pgy

Fig2 & the SEM Phoos of LNj, €9, A}, O,
synthesized at750°C, As shovn in fig 2 the synthe
sized materija] possess spherica|morPho pgY and the av
erage spherica] Particle sizes range peween 1 and 5
pm  As shown in figz every spherica] partcle is
canposed ofmany snal| cyst] particujates with a di1
ameter ahoutyu m

Fi€2 SEM Phoosof LNj.C9 Al O,
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F83 Chage— dischar®e aurves of LNj,Co ZA}J_ .0,

2.3 (Cham®e,discharge perpm ance

Fi83 shows the firstyg cycks charge/ dischamge
cumwes ofLNOi7 9, A(l . Q Ynthesied at750°C. As
shown h 83 the LNj, CQ, A}, O <nihesized at
750°C has excelent chage dischaige per{OImanc,e
whose dischamie specific capacity $ up 10157. 7rnAh/
g and rmains ahove|5(, 4 mAly 8 afertyg cycles

B

3 (Conclusions

A spherica] cathode materia] LNj, CQ, Al, )
was synhesized by me[th€— sats coatng process jn ajr
using sPherical N{ OH), as coremateridl A} NQ)),
c9H Q CorNQ), = 6H O and LNQ as coathg
materials The sYnﬂqesizedmaterialLNé ; C(ng(ll Q
bY this Process has the ,NaFe()z type ordered laYered
stucture spherjca] momwholo8Y and excelent electra
chemica] Perpmance
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