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Synthesis of LiFePO,/C Composite Cathode Materials by a Novel
Carbothermal Reduction Method and Its Performance
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Abstract: LiFePO4/C composite cathode materials were synthesized by a novel carbothermal reduc-
tion(CTR) method using glucose as carbon tesource. The precursors:and the products were characterized
by TG-DTA, XRD, TEM, and the reaction mechanism was’investigated. The electrochemical performance
of the samples was measured. The results show that the new method can reduce synthesis temperature,
and the sample prepared at 600°C for 24h can deliver a discharge capacity of 156mAh-g~! at 0.05C.

The first discharge capacities of LiFePO, at 0.1C; 0:2C, 1C are 146mAh-g—', 135mAh-g~ !, 130mAh-g— !,

121mAh-g—1, respectively. It retains discharge capacity of 119mAh-g~

1.56% capacity decrease.

L at 1C after 30 cycles, with only

Key words lithium-ion battery;.cathode materials; LiFePOy,; carbothermal reduction method

1 5|8

YR A7 B LiFeP O, J2& — i L 0 B 2 7 ¥l i 1E
Wbtk U B BA A AR (170mAh-g~ 1), 7oK
HLOHL RSB T (3.4V) . TCEERRMT. SiTeE FI A,
BRI 52 2] 77 6. {HAZ LiFePOy AE 4 IEAR$4 8},
TEfE—SE [ A s, FERBZ LiFePOy fEE 1R
TH B THESFREANE TR SREIETR, HILEWR
RIERER 2. £ X LiFePO, MY AF IR 3 24 h e 28 75
B 1 1] £ 7 2 LAS SRR BL/IN . 43 AT 8 5T Y BURE
HREGIANFBEEFHIYIR, KBRERE T, &5
OB S E. HET, 4 LiFePO, AR £,
EEAERBE A U0 KaE T R - R

RS EHHEE:  2006-04-28, UWeE|f&ekFEEES: 2006-10-10

W 00-12) ey U510 | Hw A s 1617
T e U8 & FEX B, WA BRI
FFORBNR T, H— OB AR K, SRR
ARTBE, Tl Ak A =B K. Bl BAGE TR TR & — [
MR, BRBEEMAES RGN FT Rk,
BAERE, 5T Tk 7. J.Baker 2 A [19)
PA FeaO3 . LiHoPOy4 | kBN FEEL, K H iR HGE R
Bl 45 T LiFePOu, PUJI K 2 (o #R I8 25 A [20] 4l 3%
FAM RS T LiFePOy.

A TAE F — P87 00 i B8 R s, Bl SE ) 4%
FePO, ATIKM, SRJG I & BE1E MR IE, 75 =R
T —# 4155 LiFePO,/C B& B 8E. 38X S
e 2R B I B RUAS RDRBE R 5 8 A 3 A, TR

EEWMB: HEHFEEAR¥ESE (20376086); HEMH L AFETE (20030533001)
EEEA T XIREZE (1966- ), &£, L, #&LZ. BRERA: ¥E7 . E-mail: klhuang@mail.csu.edu.cn



284 I LA K W) 22 %

THRGERM KN AR, JHE% T i E e
T M TE AR RO 4 % SR R 1 B A A7 B A

2 ZERES

2.1 SHEBEHE

(1) ®I3K 4Kk FePOs Ay il £ FK B 0.02mol
FeSO,4-7TH,O Al 0.02mol NH,H,PO4, T £ 5 T
KA, TERLVE W TERE iR NN 30mL 5% it
AR, BAAAUE. BOooBERKR, RiE
F- 140°C T F 4% 10h, 183l FePOy,.

(2) Bt 0.02mol LiOH-H,O I 1.8611g [ #i 454 (7%
Wit i 15%), B H 5 FePO4 IR A, BREE 12h. 7EH 2
Ny R, BEWFE L 550, 600, 700°C
fedh 24h. Jr T 25 Sk oy M 4.

2.2 MEHRIE

i RigaKu D/max2550VB+18kW %% #1 X Bt 2%
AL (Cu Kod) XFE ST T, BFHREN
40kV, & L 300mA, HFIEE 10° ~70°, HHHE
BE R 4.0°min~'; B JE01-1230 B35 &t B T &5 15 4%
(TEM) X4 # i (9 T8 55 #4740 At

il HRR B R 21 SRR BRAX CS800 ] %E .

2.3 B 1L FEMEREMK

BB, QB RN OHEFRE T
80:10:10 ¥ 51 iR &, WL lem? M AN HHM L,
WG EFHESTEME 1200C THF, EREHEIE
W, A@JEEE R A ik, EBBCRA Imol Lt
LiPFs/EC+DMC+EMC (f& f1 1 1:1:1); 76 & S AR 4
) MBRAUN FE/F, M BEEE, HyO Fl
Oy RFHABH < 1076, R HI 3R I F7 24 28 ) 1 3
PCBT-32D-D F2 45 B, s I X150 RS T 456 i (1 o Ak 21
R, FUACHEELETERE: 2.5~4.2V.

3 ERIiTe

3.1 TG-DTA ##f

HT AR, 5 5 AR GA R KON
2, X152 ATk FePOy, 5450, LA S FePOy
5% A LIOH-H,0 MR & 1k R i#E4T TG-DTA 4
B (G 1 iR, MAaHRA N K4, FHEE R
5°C/min). 1€ FePO4 52 ¥ AT IKD 1A R h, i
08 0 4 7 B0 38.16%; T FePOy4 5 7 % 48 FI
LiOH-H,O M fk &, %5 H A LiIOH-HyO fy J 1
B AN 32.56% . 14.68%. B 1 (a) . (b) B
FEHE 200°C B IEERA — ARG, X% B F JFORE
Gh K R E A R L E S R, BE R TG 5
DTA {2859 38 &S B #E 250°C Bb3E, ‘BT By 2=
EHORIH 24.6% . 27.22%, 5T TLA FOR b4
fm /K G AR R R E RE 24.3% . 27.1% dEE W)

Weight loss,%
o o
® ©

o
~
T

v =

bl
©
..I

127.22%

Weight loss,%
o o
N

o
o0
T

05

0 200 770 400 600 800
Bl 1 RT IR IR S99 TG-DTA HiZk (a)FePOa+ HI%
BE; (b)LIOH+FePO4+ 725 4

Fig. 1 TG-DTA curves of the precursor mixtures

(a) FePO4+glucose and (b) LIOH+FePO4+glucose
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Fig. 2 XRD patternsof LiFePO4 prepared by the
CTR method
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Fig. 3 TEM image of LiFePO4
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Fig. 4 First charge-discharge curves of LiFePOy

at discharge rate of 0.05C
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Fig. 5 Charge-discharge curves of LiFePO4 at

different discharge rate
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