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Abstract: FePO,2H,0 was prepared by liquid phase method in air using NH4H,PO,, FeSO47H,0 and oxidant of H,0,
as starting materials. LiFePO, was synthesized at low temperature with the homogeneous mixture of Li,CO;, glucose and
FePO42H,0. The structures of FePO,2H,0 and LiFePO, were characterized by XRD and SEM. The effect of solution
concentration on FePO,2H,0 precursor and LiFePO, was represented by specific surface area and element contents
using ICP-AES. The results show that no impurities exist in FePO,-2H,0 synthesized with solution concentration from
0.1 mol/L to 1.5 mol/L. LiFePO,/C made from FePO4-2H,0 precursor with the solution concentration of 1 mol/L shows
excellent electrochemical performance. It has an initial discharge capacity of 154.4 mA-h/g at 0.1C, and capacity
retention remains 99.7 % after 30 cycles.
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Fig.1 XRD patterns of FePO, at various concentrations of

solution
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Fig.2 SEM images of FePO4xH,0 at various concentrations of solution
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Fig.4 XRD patterns of LiFePOy, at various concentrations of

solution
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Fig.5 SEM images of LiFePO, at various concentrations of solution



1672 RS2 (1A R B RR)

o941 %

S N R RIORE RS, I BAPRHE 3 e L4l
LiFePO, [ HL S #4855 MR . HIE 5 v,
W51 73 AT LiFePOy ZIA], fig it 42 51 LiFePO, [FHL
S LEVEWOR A 1.0 mol/L N4 B LiFePO, B 1+
BERHBELE 5(d)), HBORDRAR A5, — 0k
L0 0.5 pm,  BIHARRE SRR, BORERL AR IR R
$&1m LiFePO, IR 2, [Ny, ZRODR A % Bl Rkor (0,75
RAF, W58 T LiFePO, M SE, MR T4 m
LiFePO, I L2 PERE

B 6 BT b IS RIS A R 4 011 FePO4-xH,0
HRTIRAAR, RSN T 650 CRHRIE R 12 h 73 3
[f) LiFePO, £ 0.1C B3 N oosei thZe (e, C
NFES AR, B 6 WL 23RN 0.1, 0.3,
0.5, 1.0 A1 1.5 mol/L B, #5710 123.8,
137.6, 144.0, 154.4 F1110.6 mA-h/g. HLrh7eikEh
1.0 mol/L I & JIf) LiFePO, B VKB L LL 78 e dpe o BT
PL, MWK EE A 1.0 mol/L B, HIiZ4At: N &I
FePO,xH,O KA K LiFePO, 1715 YO H I g
et

4.0
3.6i
Z
H 3.2
g
2.8}
5 13312
24 : . -
0 40 80 120 160

WA R/(mAhg™)
WK E /(mol- L™ 1—1.0; 2—0.5; 3—0.3;
4—0.1; 5—1.5
6 IEIBRIRE B BF AR LiFePO, 4938 4 th 45,
Fig.6 Discharge curves of LiFePO, at various

concentrations of solution

7 BT 2 AR 2k 1 mol/L I 1 1) LiFePO,
PEAN AR IR L 8 A I i 2 . IRl 7
AW fE 0.1C F1 1.0C £33 T & B LiFePO, Ik
TR LA R 2 5 154.4 mA-h/g Al 137.7 mA-h/g, i3
WA B TR RS AR RGO, 1 OB L 2 BB R o
M 7o) WL LA 1 mol/L 454 & Rt LiFePO, 71
0.1C 1 1.0C 5% F &k 30 TG G, K ERFRR
54 99.7%K1 98.6%, MEIAMERENE I .

4.0

(a)
3.6
>
M 3.2
e
28t
2l 1
24 . . .
0 40 80 120 160
BB AR/ (mAh-g™)
160
(b)

I-.-Il'-.-III.II-Il-IIIII...II 1

= 150+
s
-
T
£ 140t
ﬁﬂ 00000 0 .00 csseetttet0e, L ee D
&
§ 130F
120 : ' '
0 10 20 30

{378 QN
(a) BORA RS HALIIRAR,
(b) LA SIEA KL AR
fE#: 1—0.1C; 2—1.0C
7 BIEAERAA | mol/L B4 A4 LiFePO, £ R 4E %
T AR v ) A IR 4
Fig.7 Discharge curves(a) and cycle performance(b) of

LiFePQO, at concentration of 1 mol/L

gE FRTIR, W AR A I R e R Ak
FePO,xH,0 LA} LiFePO, ML RE MR K, BLiE%
1, EIEMAAREE N 1 mol/L At

3 it

(1) LA NH4H,PO, Al FeSO47H,O0 M5kl H,0,
N AT, BEIE T AN [ R PRI 0 A BT 9K A4
FePO,xH,O MM . KA 0.1, 0.3, 0.5, 1.0
1.5 mol/L I, & B T IR A4 FePO4xH,O 54 41AH -
(2) TEVRWIRIE N 1.0 mol/L I A i ¥ 1if 3% 44
FePO,xH,0 75 2 A4k, B AT DATE ik 1 45 v o i



5

W, & WK XTRTIRAR FePO,xH,0 J LiFePOy 1 HE 52

1673

e g K&, A LiFePOy, 1T &1 5E Fe U5
Li Y51 C Y5 L

(3) BLSZN 1 mol/L I & iff) FePO4xH,0 4 Jit

BHE# 1K) LiFePO, AL ZPEREAL T H AR FE A
[ LiFePO, [ HLAb 24 PR RE, 1ZAFFEAE 0.1C 5% NI IR
LA 154.4 mA-h/g, 30 YRAGEHN G I A B A
M 99.7%.

S 3T

(1

(2]

(3]

(4]

(3]

(6]

(7]

(8]

Padhi A K, Nanjundaswamy K S, Goodenough J B.
Phospho-olivines as positive-electrode materials for rechargeable
lithium batteries[J]. Electrochemical Society, 1997, 144(4):
1188-1194.

Takahashi M, Tobishima S, et al. Characterization of LiFePO, as
the cathode material for rechargeable lithium batteries[J]. J
Power Sources, 2001, 97(98): 508—511.

LIAO Xiao-zhen, MA Zi-feng, HE Yu-shi, et al. Electrochemical
behavior of LiFePO./C cathode material for rechargeable lithium
batteries[J]. Journal of the Electrochemical Society, 2005,
152(10): A1969—-A1973.

Amine K, Liu J, Bellharouak I. High-temperature storage and
cycling of C-LiFePOy/grap Hite Li-ion cells[J]. Electrochemistry
Communications, 2005, 7(7): 669—673.

Prosini P P, Zane D. Improved electrochemical performance of a
LiFePOy-based composite cathode[J]. Electrochemical Acta,
2001, 46: 3517-3523.

Masashi H, Katayama K, Azuma Y, et al. Synthesis of LiFePO,
cathode material by microwave processing[J]. J] Power Sources,
2003, 119(121): 258-261.

FARP, SCRTE. MR B B R AL A Tk PR
F1, 03102665.6[P]. 2003.

ZHENG Jin-ping, WEN Yan-xuan. A wet chemical method of
China

preparation of lithium

03102665.6[P]. 2003.

iron phosphate: Patent,

Arnold G, Garche J, Hemmer R, et al. Fine-particle iron

(9]

(10]

(1]

[12]

[13]

[14]

[15]

phosphate LiFePO, synthesized by a new low-cost aqueous
precipitation technique[J]. J Power Sources, 2003, 119(121):
247-251.

Park K S, Son J T, Chung H T, et al. Surface modification by
silver coating for improving electrochemical properties of
LiFePO4[J]. Solid State Communications, 2004, 129: 311-314.
HU Yao-qin, Doeff M M, Kostechi R, et al. Electrochemical
sol-gel LiFePO,J]. J
Electrochemical Soc, 2004, 151(12): 1279-1285.

TR, TOURE, WEW, S SIEIX LiFePO, LAY
REMSEIRLT]. Ht Tl 2006, 11(1): 33-35.

DING Yan-huai, SU Guang-yao, GAO De-shu, et al. Effect of

performance  of synthesized

synthesis temperature on the electrochemical performance of
LiFePO4[J]. Chinese Battery Industry, 2006, 11(1): 33—-35.
R, EnE, £E52%, 5 HIR DR pH EX FePO,xH,0
J% LiFePO, TEREMIRIR[I]. B A (R 24, 2008, 18(5):
867-872.

ZHENG Jun-chao, LI Xin-hai, WANG Zhi-xing, et al. Effect of
pH value on performance of FePO,xH,O and LiFePO, in
synthesis process[J]. The Chinese Journal of Nonferrous Metals,
2008, 18(5): 867-872.

YU Wen-li, ZHAO Ya-ping, RAO Qun-li. Rapid and continuous
production of LiFePO,/C nanoparticles in super heated water[J].
Chinese Journal of Chemical 2009, 17(1):
171-174.

CHEN Zhao-yong, ZHU Hua-li, JI Shan, et al. Influence of

Engineering,

carbon sources on electrochemical performances of LiFePO,/C
composites[J]. Solid State Ionics, 2008, 179(27/32): 1810—1815.
TR, AR, RN, A s AR BERR AN ) 2 A
AR REIIRENAL]. R4 FARBHFR, 2007, 38(5):
863-866.
ZHANG Bao, PENG Chun-li, WANG Zhi-xing, et al.
Electrochemical properties of LiFePO,/C for cathode materials
of lithium ion batteries[J]. Journal of Central South University:
Science and Technology, 2007, 38(5): 863—866.

(4WiE  BRALE)



