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Abstrac:t LFerL\/[rhS()4 ,C was synthesized atgs)°C bY solid state racton Stmclutg surface morPhogy and electrocham jcal
properties ofLiF% 71\/[r}13()4/CWere characterized by X-ray diffract'pr} scannng electron microscop},’ and electrochan jcal m easure.
m(n7t rePectively Results show that L]F% 7Mr}) R ()4 shares a single o]ivine stucture The morPhologies of LiF% 7]\/[1}) N ()4 are greatly
affected by the addition of carhan The LF% S MI(l) R P()4/C has a sna]] particle size of | (o ~200 M and carha is coated on the surface
of LFa?”]\/[no3 ()4 unjomly LiFemMr}l s ()4/ C deamonstrates high reversihle capacity and perfect cycling perfomanc§ and excellent
rate mpabilit}' the reversh Je capacity of ahoutigq] mAh- &1 ata currentrate of () | C and the capacity Joss per cycle isonly () 194

after cyclingq( tine§ while hat ofL{«‘%jl\/[no.313()4 8Q), 53%’ suggesting the electrocham jca] perfom ance OfLF%jMﬂ“ P()4 s in

poved effectively by addition of carhon
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Olivine LIFdX) has attracted significant interest
as a 200d candidate positive electrode mn next genera
tion of [.1 on hatteries {or the hybrid electric vehick
application!!

In additin © L{FeR), a series of olivine struc
ture LMPQ (M: Mr} C9 N') have heen consid
ered as attractive cathode materials recently hecause of
their high theoretica] capacity of ahout 70mAh: &'
and hBh edquilibrium potentia] hased on the M~ /M~
couplé?  Among these materiafs LMnPQ”J
0 hbe one of the most attractive candidates pecause of
theq 1 V high potenta] ofMA" Mni" versus Lj/LT’
which 1s canpath k with the electroytes Presen ]y used
n lihim on pateres Hozveve’r the [ov conductivi
3 of the LMnP() makes the insertion or extraction of
lithiun into or fran the Jattice difficult © be realized
Same researcherk? have tried the doping of {1on © en.
hance the conductivity of this camposie and synthe
sized the LFeMn ) materia] Padhi etal noticed
that the exwactin of lihim fon LFeMy P oc
curred at3 4 andg4, | V( versus Li/L1 ), Which cor
respond 10 the redox of Fé" ,Fé" and Mi~ Mi"
coup]e§ respectively Jtwould Zenerate high enery
density provid ng€ that higher capacity can he achieved
ath Bh Mn content
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synthesized the Pure and cathon. contain ng
LiFg, Mn , ) by solid sate reactpn The pfluence
of the add ition of cathon phlack 10 the perfomance of fe
materia] was discussed

1 ExPerinenta]

The pure and carhon containing [ie My , O,
canpounds were prepared by solid-state reaction The
rav matrals of in CQ ( 99, 9% ), MnCQ ( AR)’
NH H PO, (99.5%), and FeGO, - 2H O (98%)
weremixed N a stogchjometric r@HO I,Fg7 MrgI R H)4
,C was synthesized by adding carhon h hck 10 the syn.
thetc mixture The mixture was firstly ground {or2 h
bY ballmillhg underAr amosphere Then the samples
were reground forg h by ball milling afer they were
sintered at30)’C forg L Fnally
annealed atg50C forp4 h n a purified Ar amosphere
10 Prevent the fomation of Fe (110 conpound s as in-
burites and he fina] product of pure LMy, Fg, K,
and LM , Fe, () /C were ohtaned

the materials were

7 Results and d iscussion

The XRD Profile of the s¥nthesized LFg, My, )
and LiFg , M1y, X) /C Povders show that al| Peaks
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can he mdexed as Pure and wellcrystallized LFeH)4
Phase with an ordered olivine stucture and a space
group of Pma [ gien by JCPDS card Nog3 —
2092. There is no evidence of diffraction peaks for car
bOI”l possbly due 1o its Jow content The anount of
carhon n he Lﬂ«“ePQ ,C camposie was ahoutq g %
detemined by the weight Joss after heatng the powder
in oxygen which has been used by Yang et all  The
XRD result demonstrates fat he solid state route de
veloped in the Present work could Ynthesge sngle
Phased pProduct LFeH)4 with no urwanted mpur;ty
Phases such as LX) and Fé" _related canpounds
The intensity of diffraction peak for LiFg , Mn, , ) /
Cis a |ittle weaker than Hatof the pure LF%7M%}3 }Q'
It mdicates that e doped cathon P RYs an nportant
role 1 restricting the growth of the Particles The sna]
pParticf sge s whatwe expected because the diffispn
coeffcientof Jih im jon n the olvine cathodes (19 "
~10 "¢ ot - s") ismuch kss than that of the other
cathodematerials such as[.Mn () (10 <10 © a?
The sge of particles can he mmnished bY he
addition of cathon t0 mprove the diffusion vepcity of
lithum iog which 1S al]so proved bY the measurement
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of M and electiochemica] studies SEM mage indi
cates that the Lﬂi‘%7 1\/[r&3 PQ ,C has a snal] particle
size of100 ~200 MM and cathon js coated on the surfice
ungfom Y 10 reduce the Partic e tQ Particle contact re
sistancg tus significant]ly enhancing te electrical
conductivity of the canposjtes

Charge_ dischaige testswere carried out tomeasure
the electrochan ca] properties of the Prepared sanp s
A 8ood Phteau at ahoutz 4 and3 5 V on the dis
chage and char€e curwve can he seen and a reversipple
capaci®y of{4] mA- he &' can he obtaned Battery
with the LF% 71\/[1?]3 Hl ,C has a 8good cyc|ing perpm
ance The capacity loss per cyck of LF<37M1103 R)/C
and LiFg , Mn, ; RO, 150195 ando. 5305 after ¢
lnggo tines suggesting he expting of cahon help
mprove he eyehbility of LG, Mn, , K,
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