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JEERIE LiFePO,/C A M KL 5 REW]: MIEBKIE N 0.1 mol/L, HEFEEE N 500 t/min, FALESE] A 36 h i,
Al A RSB i . BRIERE LRI ERIRATIR A FePO,2H,0; KR P I IR 2ok 1 45 FePO, 55 LiOH-H,0. i
RS, WG JFE A RERTE LiFePO,/Co i%ERIE LiFePO,/C IEARATEHIPR SLH E N 1.68 g/em®, 1E 0.05 C.
0.1 CH10.5 C 4RI VOB EE A2 0k 138,91 128.7 AT 113.2 mA‘h/g, 4520 RAEHG, A8 IIEERR 5
H99%, 98.7%F1 98.6%.
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Synthesis of spherical LiFePO,/C cathode material with
high tap density by oxygen-precipitation method

WANG Wen-qin', GUO Zhi-meng', JIANG Bing', YE Qing', CHEN Wen’

(1. School of Materials Science and Engineering, University of Science and Technology Beijing,
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Abstract: A high tap density LiFePO,/C composite material was prepared from spherical FePO,2H,0 powder via an
oxygen-precipitation method by FeSO47H,O and H;PO4 with hydrogen peroxide as the oxidizing agent. The results show that,
when the concentration of reactants is 0.1 mol/L, stirring speed is 500 r/min and deposite time is 36 h, the spherical
FePO42H,0 powders with high tap density and good sphericity are obtained. The original materials of FePO,, sucrose
and LiOH-H,O are mixed by steep ultrasonic oscillation. Spherical anode materials LiFePO,/C are synthesized by
carbothermal reduction method. The spherical LiFePO,/C cathode material with tap density of 1.68 g/cm® achieves high
initial discharge capacities of 138.9, 128.7 and 113.2 mA'h/g at 0.05 C, 0.1 C and 0.5 C rates, respectively, and after 20
cycles discharges, the capacity retention rates are 99%, 98.7% and 98.6%, respectively.
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MLb 7, XA m s i, D sdR et
WEIE £ ERTE ) LiFePO, AT ISR A4k 4R 523 1
DRI 1T 2 25 E BR B LiFePO, IOWFFT & 4 i Fv A B LE i
HEZRET . Hil, SGBERIR LiFePO, J7ikT
LRGP IS SRR, AL TEAHA R A
55 25 VR I N B TR R o 4 R i % (R
LiFePO, M EHE L% A 1.8 g/em’, £E 0.1 C R 1 UK
M EL AR A 142 mA'h/g: WANG Z5B5R FH i iy
Ji% FePO42H,0 BKIEHTIRY), FI 5 Li,CO; FIZEM) H
T RS JIE RS VR 5 J 3 FROREAR: 2~12 pm, HRSEE Y 1.6
g/lem’ [ERIR LiFePOy/C EAMEL 76 1 C L2
M 130 mAh/g; ZHOU 25:PRH] KC1 4 2hidi 4 ik
J& LiFePO,/C, MRS H 1.2 g/em’ $2 15 5 1.55
glem®, 7£0.1 C NI ELA RN 130.3 mAh/g,
I 40 X TR EE 2R vk 137.2 mA-h/g; BB e Al
PNl o P IR RIR, T R B L7 A
G, 4338 TR0 RSO 300~600 nm ) BRJE
LigooFeq 0 PO4/C, 1E 2 C 55 NI L EE 28 50 130
mA-h/g, 100 KIGIJG TCHEM; Fhrda S iR ek
g‘”ﬁ%$ﬁ%/f%ﬂ%¢*’lﬁ LiF€0A98MgoA02PO4/C EﬁE*&
PR, RSE REk 1.67 g/em®, 76 0.1 C. 0.5 C Al 1.0 C
RIS OO AR RSy 151, 143 F1 132
mA-h/g; KONSTANTIONV 25015 iof w5 25 At v il 46
TG R ERIE LiFePOL/C ¥4k, 1 U0 i Hb 2
o4 140 mA-h/g.
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mL/min, FALIEEE N 150 C.
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C I B A8 R OE AR . LB R ok S,
Cellgard 2400 %N 2 LI M EEEL, 1 mol/L 1)
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2.1 RRNYRERIENE

Bl 1 B s o O FE 53 i 4 0.025 0.1. 0.5 il
2 mol/L WFHIfFIIFE LS, Hrh Bl 500
t/min, FRACISTEN 24 he ML T LA H, AR
NS IR S RS AR AR K, 2 R AR S 0.025
mol/L I, JERCRE d BURA 4l /NSRRI T 1(a))s 4
SN IE S 0.1 mol/L B, A BRI A (LK 1(b));
BEAE SO AR FE RSN, SR 1) IR A A e (0L ]
1(c)): 4R EE Ny 2 mol/L IF, A&k Ay Fiotk i [
FUOLE 1(d)). XY R AR BRGNS, 754%
W AT S), SR BTG SO BEAR P, diA i AR
HEEAGE, 25 IR HI AT R0, 1% 2URPIT)
P S AR R R BEAR ORI, 25 it U
SRS S NI P i, ORI ) AR, S Kk
FoR, BUERAE— R BoR ek, RS AR, 5K
60 DAL St R R S 8 B2 43 ik 0524 0.931 1.17 FlI
0.86 g/em’ s [N A 0.1 F110.5 mol/L I, ki
P S g v, AR AR BE 2 0.1 mol/L I, iz
BB FERLT, WOkBE RN AR EE A 0.1 mol/L.

22 FEHHREEI

X AN RN B A7 1 35 e R R e
T RE O RURE IR TE SRR AR R B2, > P 5 AHUC G I
A R A HAT A I SR B 2 sk Bk
JE 53 I4E 3004 500+ 700 F1 900 r/min R 45 [RIFE i 7
I, oA s NYIREE M 0.1 mol/L, FRALET ] 24 h.
T CUE Y, BEAE SR B (58, BORE (AR
WA BRI, SR 2 AN EOIR A R D
FET, AR AT v o A AN S8 A0 T 3 B0l
JRIR EE I R, AT AR o B R A P 1 Al 5%
PR FE 23 AT 4120 10 20 JE B R BRL (LI 2(D))
EEiEe ST SURIN IR U b T84S S G YNE NN SUR i
HE S BRI R T, T T RN 2RISR
(LB 2(b))e M BEFEEEE S 500 r/min B, 0k (1 BRFE
FESAF o SEHG ISR it (PR S5 FE 43 R 0.94 1.26,
1.19 F1 0.34 g/em’. KUk, SCEGEFBFEEE N 500

r/min.
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BFE PG I8 JLIR G E 150 CH R — B
], FEMMTESHBA IR, B 3 Fis BRI )
2k 124 24 F136 h BIFESTESR, b s gk
[E24 0.1 mol/L, i+ 500 r/min. MKl 3 7T LLE
e, BEE BRI TR B, ORISR Bl 4t /N 20k

B 1 ASFE AR T 4% ] FePO4-2H,0 #3 AR 1) SEM 14

Fig. 1 SEM images of FePO,2H,0 powders synthesized at various concentrations of reactants: (a) 0.025mol/L; (b) 0.1 mol/L;

() 0.5 mol/L; (d) 2 mol/L
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Fig. 2 SEM images of FePO,2H,0 powders synthesized at various stirring speeds: (a) 300 r/min; (b) 500 r/min; (c) 700 t/min; (d)
900 r/min

® S

B 3 AFEPFRET % FePO,2H,0
MR SEM 4
Fig. 3 SEM images of FePO,2H,0 powders

ORI HTE S, BRI BRI TG, USRS R S LBTid, sEI 19 B 4 R B i gk A B I 4 1
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Kl 4 Jron ok DL AL T 244 RT3 ERTE FePO, 1
h T IR o T BB HGE SR A5 ) LiFePO/C [ TES
I 4 ATLLEH, LiFePO,/C i be sl Ja T i FrER
R, HBR RS A b3y sy, KRZAE 6 pm Aifa,
A2 1) LiFePO,/C [R5 4%y 1.68 g/em’.
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FEBEIAI R B TE T8 e, % LiFePO, fiT S AT 520
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Fig. 4 SEM images of spherical LiFePO4/C (a) LiFePO,/C powders; (b) Spherical LiFePO,/C particle
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Fig. 6 Initial discharge curves (a) and cyclic performances (b) of LiFePO, samples at different current rates
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138.9.128.7 1 113.2 mA-h/g, FLAT B UF (K H AL 2 fg
[, RS PRS2 T A 1.68 g/em®, £ 0.05 C. 0.1 C
0.5 CAFZ N IR LA R 7308 233.4, 216.2
190.2 mA-h/em’, iz T-H B AEERIL LiFePOL/C #4
Bl AWE 6(b)rTLAF H, R4 R4 LiFePO,
PELRA R EEAERE, {5 0.05 C. 0.1 CHRI0.5 C
AT 20 ARG, AEREFRD A 99%.
98.7%#11 98.6%.

3 Zig

b=}

1) LL FeSO47H,0. H;PO, Fl HyO, MR R, it
DT I EOIR AT IR /& FePO42H,0, gLl
FLEWN RN EE A 0.1 mol/L, Fit k1 4 500
r/min, FRAGI )R 36 ho JIT & (4 I S8 RSO0 /Ny
6 um AiA7, PRITEIE N 1.46 glem’s

2) LLEKIE FePO,42H,0 Ay Hif G A4 1o ke #A0 Ji v
B LiFePOy/C EAMEHRFE T RUFMERE, HH
PR EFIA ] 1.68 g/em®, Wik K/NK 6 pum A7,
LiFePO,/C EAMEHHALE TR BRELLF, 75 0.05 C.
0.1 CH10.5 C A% T IHE DO R LA S50 138.94
128.7 A1 113.2 mA-h/g, R LLA 5531 4 233.4.216.2
F1190.2 mA-h/em®, 2820 WA G, 2 EI{REER S
5k 99%. 98.7%H1 98.6%.
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