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Synthesis and Electrochemical Properties of LiFePO,; Cathode Material

QIU Ya-Li, WANG Bao-Feng; YANG Li
(School of Chemistry and Chemical Technology, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The olive-type LiFePO,4 was synthesized via sintering the amorphous LiFePO4 obtained by
chemical reduction and lithiation of FePOjy, using VC as reducer and lithium acetate as lithium source in
alcohol solution. The influences of sintering conditions on the physical and electrochemical properties of
resulting LiFePO,4 were investigated. XRD and"SEM tests show that increasing the sintering temperature
and time leads to higher crystallinity, but-to-a larger particle size. The electrochemical property of LiFePO4
sintered at 600°C for 2h is the best; its initial discharge capacity at 0.1C rate can reach 159mAh-g~!, its
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capacity after 50 charge-discharge cycles is nearly no decay.
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Fig. 1 XRD patterns of LiFePO4 synthesized at different

sintering temperatures
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Fig. 2 XRD patterns of LiFePO4 synthesized at 600°C

for different sintering times
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Fig. 5 Initial charge-discharge curves of LiFePO4 syn-

thesized at different sintering temperatures
a. 450°C; b. 500°C; c. 650°C; d. 550°C; e. 600°C
3.3 JREFHXT LiFePO, B {L FMRERI R
RS STESUXT AL EERE A B N, I
AT AFE BG4 T Ptk ey LA aE. &
5 NANTFIEBE 45 2h i s LiFePOs #: i 09 H IK
R 2, AR AR N A LiFePOy i E
WOHCHL 28B4 B 94mALg 1 (450°C) . 150mAh-
g~ 1(500°C) ., 153mAh-g~1(550°C) , 159mAh-g~!
(600°C) . 151mAh-g~1(650°C). j B 2 5B 450
JBE (9 5 & AT DA 7= 1 JBORE RO~ 11 45 5 B8 9 T R
R RE. BORLRAFBUN, 455 BsE s, LiFePOy HH
L e RE A, AT R AR BEIRT 600°C i AEFS
FIBORL AR /D HE SRy =8, (H45 S A se 4, R
HARANE,; MRS E ST 600°C i, RERER
B 45 5 S 4P 9 LiFePOy fi A, {H77 106 53 R R I
K, HnT #8 T1E LiFePO4 L HH / IR A HYEEE,
FHEEBCE LR R, R REK. AS0h
600°C Jir & LiFePOy {4 kL ¥ 5] 40 /)y H.45 5 52 4F,



82 To ML 4 Bk 2 4R 2%

R I A

e 23 Wt TE] F b ORE G T BB A S R, O e R
EWR TR =R SRR MR, A
6 4 600°C T A [A] 58 45 Bt [6] Jir 7% LiFePOy4 #
MR AR . HETUES, Bt AR
be 2 it (] & B LiFePOs B UK H 28 5 43 31 A
151.2mAh-g~(0.5h) . 156mAh-g~'(1h) . 159mAh--
g~ 1(2h) . 158mAh-g~!(5h) . 152mAh-g~'(10h), &=
YA i I RAR K, Horh 2h A b1k 25
BHEA R RIE. FHEE ATAE R 0.5h F Yy UKL 45
ma AN 2h @Y SE A, O 2 RE K R 2 I [R] AT DA 4R
FLA 25 S BE, MR8 i, 24 2h JF RS IE KB
2 sk [ U 3 0 JBORE 1 K, AR e i 2t

1601
<ol //A.\

—_
n
=)

Capacity/mAh-g!
S
IO <

—_
—_
<

100

0 2 4 6 8 10 12
Sintering time/h

B 6 LiFePO4 HHA RS 600°C B4 mf Hpy 56 R

Fig. 6 Relationship between discharge capacities and

sintering times

Voltage/V
S
o

g
=

0 20 40 60 80 100 120 140 160
Capacity/mAh-g-!
7 600°C a4k 2h frf LiFePOy {945 2 705 o i 28
Fig. 7 Initial charge-discharge curves of LiFePO4 syn-
thesized at 600°C for 2h at various rates

ML B3R A AR, 600°C B4 2h FT 4541 k9
FREE, LRAE-BIR T ZMR R E SR
e SRR . B 7 4 T XA NS LiFePOy
TEARTFFE R TR SRR 2. N 0.1~2C /Y FERCH
MR A, ARTHEETR T, MR RAHE
R & BE R, TR FEHEAZ
ZHOK, WA, VTR R, i
WK, LiFePOs IEARAHRITE W5 3T HY 2 i 3

SHB#E LR PPN RIEA S, Padhi %A
Ny R Bk N o R R DU 3 T AE P A R T
LiFePO,/FePOy4 (41 M B Zh iy 1. B & 4L
A REAT, 5T Y T B R0, 2 2 o B S T T
B R A 5% B ol A 2 I, 2 a8 — A1l A 5 Tl
TR 2R R A B R T B R AN
A A GERRFORAR A KB LT, it A PR 2 B T
AR RO, Rl S AUBCOR, R AT
RN JBORL P A B T R A, BT DA TR AR AR
N BUIRS 78 e NS A R S I | X N
WA REIA I FIR A &L (HESLRMEHE 2C RH5 8
PR+E 142mAh-g~" f2 S, SLBTIX AR R AR I 19
e A AR BE.

—_
(o
(=]

[ R VT I e I T T A Py Ty

—_
(&
[=)

Capacity/mAh-g!
=
<

—_
|95
[=)

—_
[\
<

10 20 30 40 50
Cycle number
] 8 -600°C ek 2h fifd LiFePO4 HYJE I HE
Fig. 8 Cycling performance of the LiFePO4 synthesized
at 600°C for 2h
MR R E R IR AR AR L
—. B 84 T AR RL 0.1C 5 2 70 i L B (4 7
Hillige. ATLAFH, 50 KOG 35 B RILTTo R,
VLI IZAR AR R R e 1, X W RES AT
AR BRI 20, 45 B A R

4 £

i 1d FeP Oy #Y38 JR 17 B2 A 2 5 B T 45 R4
KLAR T A 4 5T LiFePOy ZAABHA . BF 5 R M,
e 45 % 1 X T A5 b ek A M 20 R 3R T JE B A B
KRB R - 4 0 58 45 18 BE A JEE 1< J68 45 W 8] 35 A )
REFIEREE, BRI, X T bt
6], G250 B X AR I A S5 A B SE R B . e
600°C T HE4h 2h i 5 LiFePOy IEAR BB 4 F 4 KL
e AE 80nm 7247, RLBE 4 5T B BRI 6 49 KA A
Hiztt B2 B b A P B i, B U R AR Bt vl
15 159mAh-g~t, H B A R4 0 = 22 1 RE A 7 2 A
<



13 IRILEE, % LiFePOa ZKM A Y 34 7 I 81 & il B i fb 22 PR BE B 52 83

R [9] Yang S F, Peter Y, Zavalij M, et al. Electrochemistry Com-
?”%%Iﬁ* munications, 2001, 3: 505-508.
[10] Franger F L, Cras L, Bourbon C, et al. Electrochemical and
Solid State Letter, 2002, 5 (10): A231-A223.
[11] Park K S, Kang K T, Lee S B, et al. Material Research
Bulletin, 2004, 39: 1803-1810.
[12] Ni J F, Zhou H H, Chen J T, et al. Material Letters, 2005,

[1] Padhi A K, Nanjundaswamy K S, Goodenough J B. Journal
of Electrochemical Society, 1997, 144 (4): 1188-1194.

[2] Takahashi M, Tobishima S, Takei K, et al. Journal of Power
Sources, 2001, 97-98: 508-511.

(3] Prosini P P, Lisi M, Zane D, et al. Solid State Ionics, 2002, 59: 2361-2365.
148 (3): 517-523. [13] Yang M R, Ke W H, Wu S H. Journal of Power Sources,
[4] Yamada A, Chung S C, Hinokuma K. Journal of the Elec- 2005, 146: 539-543.
trochemical Society, 2001, 148 (3): A224-A229. [14] Park K S, Son J T, Chung H T, et al. FElectrochemistry
(5] AR, ET I, P, % (LU Jun-Biao, et al). AL B Communications, 2003, 5: 839-842.
# (Journal of Inorganic Materials), 2005, 20 (3): 666—670. [15] E/hgt, ERE, Z2FR, % (WANG Xiao-Jian, et al). FToHl
6] Doff M M, Hu'Y Q, Mclarnon F, et al. Electrochemical and A% 24 (Chinese Journal of Inorganic Chemistry), 2005,
Solid State letter, 2003, 6 (10): A207-A209. 21 (2): 249-252.
[7] Croce F, Epifanio A D, Hassoun J, et al. FElectrochemical [16] Prosini P P, Carewska M; Scaccia S, et al. Journal of the
and Solid State letter, 2002, 5 (3): A47-A50. Electrochemical-Society, 2002, 149 (7): A886—-A890.
[8] Dominko R, Bele M, Gaberscek M, et al. Journal of the [17] Prosini P P, /Carewska M, Scaccia S, et al. Electrochimica

Electrochemical Society, 2005, 152 (3): A607—A610. Acta, 2003, 48: 4205-4211.



