284 G4 P/ Vol. 28 No. 4
20134E 4 A Journal of Inorganic Materials Apr., 2013

XERS: 1000-324X(2013)04-0415-05 DOI: 10.3724/SP.J.1077.2013.12268
BRI EF % LIMnPO,/C ER#M I R H B Lt

TG, £k, E)OR

CRILIFTE K F A H4A R, #Edk 235000)

 OE: DUTEEROAORUR, BERR = T BEA RINFIL G 7, RIS I—BEEGE G T LiMnPO,/C 81 1 iib & 45 1F
et kle A X 2t (XRD) 493 Fi 8 (SEM)FLIE S HL B2 (TEM)XY Ho iy A S5 M ROUL T S0 EAT RAE . 45 R W],
15 700°C T Kb il & Hd4 R b 45 &b R AF R RTINS 47 454405 BA ZRERIE ROKGORBRIIE SR, R4 50~100 nm /)
SEURLHERR R B, /NBORE 2 7 — R SR . IRPRR 22 M B A0 75 OB % B, LiMnPO,/C B4 AR A 1
R R AL S PERE . 7E 3L 0.05C A1 0.5C f5 3R, B OB A A R 704 141 #1113 mAh/g, JFHA RAF IR E PE
AR 7S B P g

X8R B R BRI, WIR-RR, B T N AR

FESHES: TMI12  XEHRIZED: A

Sol-Gel Synthesis and Electrochemical Performance of LiMnPO,/C Cathode Material

WANG Yan-Ming, WANG Fei, WANG Guang-Jian
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Abstract: LiMnPO,/C composite as a cathode material for lithium ion batteries was synthesized via a Sol-Gel
method using tributyl phosphate as both chelating agent and phosphor source while lauric acid as a carbon source.
Crystalline structure and morphology of the composite were characterized by X-ray diffraction (XRD), scanning
electron microscope (SEM) and transmission electron microscopy (TEM). The results indicate that the LiMnPO,/C
composite is well crystallized as an olivine structure without any detectable impurity phase at annealing temperature
of 700°C. The spherical-like LiMnPO,/C microparticles are composed of large numbers of nanoparticles with the
size ranging from 50 nm to 100 nm, which are covered with a thin carbon layer. Cyclic voltammetry and gal-
vanostatic charge-discharge tests reveal that LiMnPO,/C composite has superior electrochemical performance. The
initial discharge capacities of LiMnPO,/C are 141 and 113 mAh/g at rates of 0.05C and 0.5C under room tempera-
ture, respectively, along with high cyclic stability and good charge-discharge performances under high and low
temperatures.
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Fig. 1 XRD pattern of the LiMnPO,/C composite
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418 o Bl AR 2E R 528 45
200
0.06 453V _ —o— 55C
w0 1807 —0—25¢C
0.03+ ‘é 160 f 5 —A— —107C
‘é = P0poooooopopfooopooooooooanon
g 2 140 900000000000000000000000000000
ey L (5]
g 000 g 120}
E 8
~ L]
o % 100
-0.03 5 lAaananan
g 80L DDDDANBANNANANANAN
A I
-0.06 3.82V—> 60 I
25 30 35 40 45 50 0 s 10 15 20 25 30

Voltage / V (vs Li"/Li)

B3 LiMnPO,/C E A5 A KR UM SR — AR IR 2 1 £&
Fig. 3 Cyclic voltammograms of the LiMnPO,/C composite
at the first and second cycles

IVREAE o B ORI AR — RIS A A 230 Ol 4.53
M 4.42 V, 17k 50 A 34 % 3.82 V, LiMnPO,/C #4
BRIk — IR A PR A 5 Ve LA 229800, FER I R Al
TRBEA, FRPUH RS () Li' i fik ) 3ok

K14 24 LIMnPOS/C & G A EHEA RIS R 15 X
Fei gk . FLHIZE 0.05C 53R FIERAEHEE 4.5 V
Ji FHIE R 78 22 AR 2 0.01C (1C = 170 mA/g), &
Ja FFLL 0.05C TER L £ 2.5 Vo £E 25 CHl 55°C I
WTE 4.1 V IR I RS, RS RS
I 141 F1 157 mAh/g, 1 IRECEIES] 87%H1 84%.
M FE B R -10°C I, AR R N AR AR SO, TS
EFE2 3.7 VUL, BEEE AR, B ih 8728
— Rk, BB AR 90 mAh/g. PL 45K,
T B IE 45 1 LiMnPOS/C A RFE A I 7
(1) LA 2 % P AR v P I TR L L

Kl 5 tb# T LiMnPO4/C 8B & BHE AR R T
PRI FEE E . IWIEIRTERE th Serhml LLE H, AEL

Voltage / V

0 20 40 60
Capacity / (mAh-g™")

80 100 120 140 160 180

Kl 4 ARILE T, LIMnPO,/C EA4HMEHE 0.05C R MY
URAGIA (¥ 78 T80 H it 2
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