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Electrochemical performance of LiFePO,/C cathode materials
synthesized by solid-state reaction
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Ministry of Education, School of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: The lithium ion battery cathode material LiFePO,/C composite was prepared by a solid-state method using the
low cost FeSO47H,0 as iron source and sucrose as carbon source. The structure, morphology and electrochemical
performance of the LiFePO,/C samples prepared with different iron sources were investigated by X-ray diffraction
(XRD), scanning electron microscopy (SEM) and electrochemistry techniques. The results show that the resultant
LiFePO,/C has homogeneous olivine structure. And the capacity and cycle ability of LiFePO,/C prepared from
FeSO47H,O are higher than that of LiFePO,/C composite synthesized by a traditional solid-state method using
FeC,0,4-2H,0 as iron source. The capacity is 105.9 mA-h/g at 5C rate and remained 105.2 mA-h/g after 30 cycles.
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1.1 LiFePO,/C E&MEIRYHI&

¥ n(FeSO47H,0):n(NH4H,PO,):n(Li,CO5)=1:1:0.5
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LL NMP A7), K LiFePO,/C. ZJt 221 PVDF
F i LG 85:10:5 WG IS MIEMGRI, IREAE 2025
ANEN R b B, 120 CES T4 20 he LU
Celgard2400 M 2 FLIE A BRI, HAEACS 1 mol/L
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AR, AE 7R R T T A N A A s K it

TERYIH K BT BR A F £ 71 NEWARE HL
A R e AT R R R, R I
2.3~4.2 Vi {& Bl RS A A A7 1K) CHI660 Hifk
2 TAE S IATIE AR L A WBA BT, IR 22
W RE Y 2.3~4.2 V, 13054 0.1 mV/s; A3 BT
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+5mV.
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Fig.1 XRD patterns of LiFePO,/C samples
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Table 1 Lattice parameters of LiFePO,/C samples

Sample a/nm b/nm c¢/nm V/nm®

A 1.0285 0.5998 0.4713 0.2907

B 1.0280 0.5998 04717 0.2908
Standard LiFePO, 1.0330 0.6010 04692 0.2914
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nm. L, —¥kFIki42Y Scherrer AR THAASF

Fig.2 SEM images of LiFePO,/C samples: (a) Sample A; (b)
Sample B
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VGERUNES
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FES A I U7 L b 2 S RO L 2 0 40 Sl Ay
152.2 mA-h/g f1151.1 mA-Wg, HFESRCER 515 99.3%.
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Fig.3 Initial charge-discharge curves of samples A and B
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n R B A S IR R fE o

FEdh A B 1) 0.1C iR th 2l 4 Fros
HE 4 7JEH, 75 0.1C AR A&L N, i AW
YUOBOE LR 151.1 mA-h/g, TEFF 100 U5, 2
HON 148.9 mA-hg, FERFEEN 98.5%: Kl B (1
W UOBOE L 2SR 155.5 mA-h/g, TEFF 100 UG, 2
BN 149.6 mAhg, FEMAFFEN 96.2%. [HEf, M
ANFITBORAS Z R PR PERE i (LI 5) BT U H,
BARTE 0.1C. 0.5 CFI 1C MCERE R, FEdh A TR
Hi L2 R LURE i B IARAG, (R LRI AR s AL T4
i B e {E SC R R, AR5 A PR I A
FEAFE T TR B 10, FEM A 18 5C 15 IRIK
RN 1059 mAh/g, T3 30 U5, AEimmis
105.2 mA-h/g; TMFES B [ 5C BT LA &0 101.2
mA-h/g, FH 30 5, AR 95.7 mA-h/g.
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Fig.4 Cycle performance curves of samples A and B at 0.1C
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Fig.5 Cycle performance curves of samples A and B at

different discharge rates
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Fig.6 Cyclic voltammograms of samples A and B at scan rate

of 0.1 mV/s
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Fig.7 AC impedance spectra of samples A and B

B8 hr AL A AT AL P S 6 B ) A5 A% L B
Fig.8 Equivalent circuit used for fitting experimental AC

impedance date
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Table 2 Values of elements in equivalent circuit

Sample Ro/Q R /Q R,/Q
A 3.15 27.81 0.67
B 2.16 31.77 0.72

N 2 R A B 8 (1) AR L AL TR A B
FEih A R B PRI Hur 58 BT Re 31 0 27.81
QM 3177 Q, Fih A RATE/ NI b, X
AAF s R R P 8 ) 2= B, f# LiFePO,
R P RO o 058 i B R S A 4 v, AT L R B
AR AR . R, AR A TRRRA FBRH R 1
RTHESD B IR, S AT B2 FE i A RIBK & S B AE T
FEh B IRAR N K TFE 5 B TS

3 it

1) LU BBt B % 0 R U5 A 1Y) LiFePOW/C IE
RRAAHRE 55 DA R 08t PR B 1 P K Ay 905 ) A% e [ ARV
A U LiFePO4/C 1ERATRLE) FAT B — IR A 2 25
K, UKL A AN B TR, 4l dh B, B A e
LiFePO, K BRI M

2) LU R V2 A kY5 A ) LiFePOy/C IRIRITRE R
B KT RERR NV 2 A R A BT LiFePOS/C 1), {HET
TR SR s, AR A, e R RS RE
o

3) = &, DA R VAR N BRE-A BP) LiFePOL/C
£ 0.1C 0.5C Fl 1C 52155 i L 75 5 40 Sl B
150+ 140 1 130 mA-h/g Zi 47, F5ie 55 S Wk b 2
A ) LiFePO,/C (M 2. (HFTHALE 5C f5 Z I,
30 UAEH G, R EIE 105.2 mA-h/g, MJEH 30
VARG, EACH 95.7 mAh/g. HLETH TR TERE
LIPNRE S G ol EEA I
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