s .
19 1 E’* LJF DL £ Vol.19 No.1

>
i @
2013 2 Oo CHINA POWDER SCIENCE AND TECHNOLOGY Feb. 2013

doi ;10.3969/j.issn.1008-5548.2013.01.017

LiFePO,

fEAE F &, RAM?

(1. s 6210003 2. s 621010)
: AR LiFePO, A2 B F w83 M, . AR AR R A R LiFePO, as anode materials.
B, 5t LiFePO, 42 & F & db 3t 47 78 R b fe ) X, @ i 3 i o R R X Key words: lithium ion battery; lithium ferric phosphate; failure
HEATH EHETF R RELE NN XT3 SR AR RS 4L mechanism; electrochemical performance

B F & LiFePO, EARMHFo 5 B i M H e 2 Mgk i 4T R A, 5 R
A, BB GMAE 200 RIERJG AT HYE (L Bk A, kA 24
LR KA 425 LiFePO, JEAR AT 69 Sy 4k 5 M 2p & £ R T8 L AL,
dh A2 AR 3.73 nm iR ) 2.75 nm; £ 025 C 42 & T MR 200 K, 5 F %
W 11.6%; [ & 4R R HL 89 35 e | LiFePO, AR M A #1025 # e & 45
A e, LittE i F ) 36 K, 2 38 % LiFePO, 42 B F & 3 8 & LR 69 £ °
ZRA ,
AR BT b BEERARAE OB s AL b ( . . ),
:TM911 A [1-3]
:1008-5548(2013)01-0068-04 :

Failure Mechanism of Lithium lon Batteries
with LiFePO, as Anode Materials f4-6]

REN Dongyan'?, LI Jing*, SONG Yueli *
(1. Department of Materials Engineering, Mianyang Vocational and X
Technical College, Mianyang 621000; 2. School of Material Science
and Engineering, Southwest University of Science and Technology, ’
Mianyang 621010, China) LiFePO,

Abstract: To investigate the failure reasons of lithium ion batteries
with LiFePO, as anode materials and the main reason for the reducing of
capacity, the cycle performances of lithium ion batteries with LiFePO, as 1
anode materials were tested. Through dismantling those batteries, physical
performances of lithium ion batteries with LiFePO, as anode materials and 1.1
graphite as cathode materials before and after cycle were characterized by
XRD and SEM. The results indicate that the position of diffraction peak LiFePO, , 500 mA-h,
moves to right slightly after graphite cathode cycling 200 times. The crystal 12
structure almost has no change. But the crystal structure of LiFePO, anode
LAND CT20YAO1A
decreases from 3.73 nm to 2.75 nm. The capacity of LiFePO, batteries LiFePO, ’ 2.6~
reduces by 11.6% after cycling 200 times at 0.25 C discharge current. The 45V, \

materials has irreversible change of amorphous transformer. The grain size

microstructure and grain size of LiFePO, anode materials become smaller 1) 45V, 025 C;

with the increase of cycle number. So the transfer resistance of Li 2) (45 V) 120 min
increases. That is the main failure reason of lithium ion batteries with
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Fig.2 XRD patterns of graphite cathode materials before
and after 200 times cycle process
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Tab.1 Phase parameters of LiFePO, anode materials before and y N
after 200 times cycle process
2 200 N
26/(°) /nm
Tab.2 Crystal parameters of electrodes before
0 20.844 4 0.426 167 0.097 4
and after 200 times cycle process
0 25.645 0 0.347 377 0.129 9
0 29.783 2 0.299 986 0.097 4 200 200
0 35.666 7 0.251 735 0.129 9 a/lnm 0.602 7 0.595 0 0.246 3 0.2463 5
200 20.918 7 0.424 669 0.227 3 b/mm 1.029 7 1.027 0 0.246 3 0.2463 5
200 25.702 0 0.346 618 0.129 9 c/nm 0471 0 0.474 0 0.673 2 0.673 2
200 29.850 9 0.299 321 0.194 8 V/mm 29.157 28.996 3.538 3.538
200 35.734 0 0.251 276 0.194 8 L/nm — 3.729 00 2.750 00 0.482 44 0.333 24
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Figd4 Charge—discharge voltage profiles of lithium
ion batteries at 0.25 C rates
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Fig.3 SEM images of electrode materials before
and after 200 times cycle process
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Fig.5 Cycle performances of lithium ion batteries at 0.25 C rates
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