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Li,CoPQF as cathode material for lithium secondary
battery — A method to achieve two lithium ion

intercalation g
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battery chemistries and it has been highly accldifiog A e
the high specific energy delivered. Recent devekps 10 20 30 40 50 60 70
are moving towards higher energy density electrode 20/
active materials like LMSIiO,, Li,MPO,F, LixMP,0,,
etc. (M=Co, Ni, Fe), that have the capability ofedian
one lithium ion intercalation.Metals like Cobalt dan
Nickel involved during electrochemical reaction dsaip
in realizing high operating voltage and increagesciic
energy. Fluorophosphates are one of the kinds thbda
active material that have been developed for oistgin
high_ .specific capacity.and high §pecific energy.eTh ] 0-9-0-0-2-2-0-0_g-0-9g_o
stabilityof phosphate ion and highly electronegativ
fluoride ion are capable of stabilizing the struetof the
positive active material during cycling, while theetal
components gets engaged in lithium intercalatiod an
deintercalation process. JdoPQF is one among the
fluorophosphates with a calculated theoretical cipaf
283 mAh @ for two lithium intercalation reaction. [1]
The specific capacity obtained has reached a mariwiu
154 mAh @ with ZrO, coating at elevated operating ]
potential of 5.2V.[2]Hence, more work needs to be 0 . - .
carried out to improve the specific capacity andieyife 0 3 6 9 12 15
of Li,CoPQF cathode active material. Cycle Number

Figure 2: Cycle performance of JdoPQF cathode

Our work focused on maximizing the deliverable material at 20 mA G,

discharge capacity and to reach theoretical capdomit

Figure 1: X-ray diffraction pattern of {oPQF cathode
material synthesized by sol-gel method and the
corresponding JCPDS card.
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achieving more than one lithium intercalation. st References:
study, a novel approach based on altering the tipgra 1) S. Okada, M. Ueno, Y. Uebou, J-I. Yamadkpower
voltage has been carried out. The,QoPQF active Sources 146 (2005) 565-569.

material was synthesized by sol-gel method. The XRD 2) S. Amaresh, K. Karthikeyan, K.J. Kim, M.C. Kim
pattern in figure 1 confirmed the formation of phamire K.Y Chung ,B W Cho. Y.S ’Leé .Powe’r S(.)ur.cm '
compound that matched well with the JCPDScard 56- (2'0'12) DOI"jj.po.wsou’rzbl.z 12 010

1493.The reflections were indexed based on orthobio ' o ' e

structure with Pnma space group. The upper cut off 3) X.Wu, Z. Gong, S. Tan, Y. Yand, Power Sources
voltage was fixed at 5.0V and the lower cut offguial 220 (2012) 122-129.
was varied carefully to insert all the lithium iothat have

been extracted and to maintain structural stabilitge

charge-discharge curves showed a long plateau8at 4.

during charging cycle with an additional voltagatphu

at ~5.0V, which can be attributed to the two lithiu

intercalation reaction and has been validated usyatjc

voltammetry analysis. The lower voltage limit haseb

extended to increase the coulombic efficiency. ghhi

reversible discharge capacity of >210 mAR gvas

achieved. The marked detrimental cycle performance

observed by Wit al[3]for Li ,CoPQF has been replaced

with a stable cycle performance of >95% capacity

retention (figure 2) in the present study. It idideed that

the structural deformation upon cycling has been

decreased, which was evident from the unaltered

discharge plateaus and peak voltages observedgdurin

charge-discharge studies and in cyclic voltammogram

respectively. A detailed discussion based on thaidéd

results will be presented in detail.



