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M E: ULFePO, W4, LiCO; IR, MHEABIEARTEAN, RABNLRE SR
7 LiFePO/C ¥k, XA HE-Z# (TG-DSC), X & 4474 (XRD), EFth%E (CV) KIEH
RAKEBNREL T FEHRARAHEERE (7T wt%. 10 wt%. 12 wt%. 14 wt%. 17 wt%) ¢
LiFePO,C MRy &M R L F e e, R K, MARAEN 12w% BB EEHREHN
AL RE, Bk EILEE N 150 mAh/g, & 30 KEF G ELLEENE 1522 mAh/g, &
ERFEN 101.5%.

XU WHERE; SmaE; mALEE; BAFHE

1997 4, A MM A5 LiFePO, M, 5, LiFePO, 1 9% s it IE R RL i % 32 R
TAEEAIRE . LiFePO, BAERIRIE 2 EFE. i, BURFE%. RFE iy, 24tk
EAEE Y, AR TR RS T TR R T EEMEA . AR B A R A
170 mAh/g, HREEM T LiCoO, 1 LiNIOy, #N A M Fi 5t 2R B Fith IR Bl 2 — .
(AR AR e — L), W SR, SR T BRI E.

N T BGE LiFePO, WAL= VERE, BT EZA LN LML % (1) X LiFePO, BTN R R IE4T
AR, (2) BAEIEE T USRS LiFePO, I S HP (3) & i/MhifR LiFePOy, 4% Li™ M9 L
#AE ™, Dominko %5 A\PHE AT FURR 2 SR XA B RR R AL PE RE M RE R, R LI IR B AN A
EH S LiT RN R R AN AL, PRS2 50050 T RT LBk G i I
WeAh, BRI R B R AR R, BRI AT 50 A B T G LiFePOL/C AR AL - M R
A PRE S E S pA iR

AL LASEEG % H i) FePOs AEIR . LiyCO; NERUE A AR A RERIT, SRR AL Rk &
BT LiFePOJ/C #RL, i8IS 78 5 F IS ARG AR I 9 T 4 & 0% F 84 LiFePOX/C AEHARER
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1.1 # A&

¥ E #l] FePO4xH,0 48 400°C #3515 R K FePOL ¥ K. LAASEI) FePO, My A N ERIE
Li,CO; 1ENEYR, fZMIbEr&ELL 12 1 MERE G BT ERERBHLH, T 10 wt% 6%
(LiFePO, i F 1) 10%), PLiE & ZEEAE N FT, LL 400 r/min (OFEEERER 8 h #5018 & 5 KRB T
o TR S A REE NI E T8 =0, AR, 1E 400°C Fiikb#E 4 h, 650°C fRif: 12h, &
AHEL W G133 LiFePOL/C 18},

KR AR, SR AR R 5N 7 wtYes 10 wt¥%. 12 wt¥%. 14 wt%. 17 wt%, #1715
[F2E R 574

DA F FePO42H,O ()7 VE LB LR R A BR A ) VENERIE, SREFEFERC HFIAH [F] A #vik
T 233 T 78 1) LiFePO, MK, #4H5 LR LiFePOL/C MRHEAT X L o

1.2 BjheA SR

1% 80: 15: 5 BT E L p MIFREUENA B, ZHR L REE557) (BiE 50808 5% 1 PVDF KigfR),
PA— 72 S N—FIEIES el (NMP) DRI 71, TRG 351515 2R AR SR B ikl . o 35 51 e
R b, fEEIRTEA T 80°C T4 6 h ~ 7 hy HUH G EMMIENL FLL 6 MPa IR JJ kv, #ETE
A TEF T 120°C FF4 12 h BRI TAE ).

HL I () 2 EAE 7R3 Ar RSB EE kAR I F B T, ULEREE Ak, LiPFs/ (EC
+ DMC + EMC) &N MR, ff 35 [ Celgard B A BRA 7 A2 10 2300 FafE (BN 18 mm).
FNPIFHIN: AFe. RS B, BB, M. M. ERSE. MRHMENL, H2RK
s (RSSO 2032).

1.3 i

K8 E Netzsch A ] 1) STA409PC/PG B[R]0 #A HTACK it AT S —Z= 3 A o iR
TGN 40°C ~ 900°C, FHELIE# K 5°C/min, Z AN a-ALOs. KA E Bruker A F ) D8 B £ i
X FEATHX (XRD) XTFE S @EAT YA Ao XS HCN: Cu # Ka 2 (4 =0.15406 nm), & L% 40
KV, B HIR 100 mA, F93#3E E 8°/min, VL 10° ~ 80°. % H BB ME S fE T RHA R A 7 1) LAND
PR 78 T8 FRLSOR R AR AT ME L 78 OB AR, FRYE N 2.5 V ~ 4.2 V. 2K CHI660C FiAL % T
Ve X Bt AT IR AR 22 R, AR TR N 2.0 V~ 4.5V, FHEEE N 0.2 mV/s ~0.5 mV/s,

2 R 53t
2.1 FePO, HY45#

B 1 4Lk 5°C/min THIEIE EE 7E 40°C ~ 900°C i B 3t Bl 751 [ ] FePO,4xH,O (] TG-DSC ik
HEFATCUEH, 7E 181.5°C MHTAZAE— MBI IE ., 454 TG LI &n, £ 180°C PTFE s
gE K25 . JRAEL FePO,xH 0 B &KL 0N 20.63% (S ERR{E 19.27% A FiwZE, R HEZ
FH T it AR 5 AR K R B K 4 o i AR L ), 83 0 B PT DAA 2 FePO4xHLO 1145 d /K AN 0K 2,
AT 58 oAk 22 0N FePO4-2H,0.

Kl 2 yHE T FePOsxH,O P K H 3T 400°C #A4bHE J5 13 2 1) FePO, 11 XRD Kl#E. TTLUE H,
H il FePO4sxH,O MIATH G SFr#ER A (FH 5 01-076-0451) AT 50— 2, U H
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Figure 1 TG-DSC curve of homemade FePO4-xH,O
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K 2 Bl FePO,xH,0 #HK (a) K HZ 400°C K 3 # fl FePO,2H,0 #1& (a) K H % 400°C
P4t 32 515 2| B FePO, (b) #9 XRD i AL 72 515 2| 8 FePO, (b) #9 XRD & i
Figure 2 XRD patterns of (a) the homemade Figure 3 XRD patterns of (a) the commercial
FePO,-xH,0 and (b) FePO, obtained by heat-treating FePO,4-xH,0 and (b) FePO, obtained by heat-treating
FePO,xH,0 at 400°C FePO,2H,0 at 400°C

FePO,xH,0 & A 45 /K 8} FePO,2H0, X 45185 TG-DSC 7 i3 214518 — 5. 1£
XRD B b % R EIETEAE, W8 E #] FePO4xH,0 N4iAH FePO42H,0. 400°C HAbFH 515 51
(1] FePO4 1] XRD B4 Find It BL4UL (B Cu #E Ka £8) HEX S KIS HA} FePO,4 ) XRD fiT
B SE A ARAT, HUETEE 400°C #AbFE1S 5[] FePO, AP} FePO4. IXFhH 1) FePO, Ml %5t Song
2 NIOT S, AT B R FePO4-2H,0 TEARIR HEAT K A Ab 2], 153 T K R FePO4 KA

Pl 3 AT H FePO4-2H,0 ) XRD B3 o B AT %0, 5 E #ll #.48% FePO,-2H,0 AN, 7 A FePO4-2H,0
F AR IEZ A BERILAERRA A (R A5 00-033-0666, 00-015-0513).

2.2 LiFePO,/C #MMAHI L5

Kl 4 9L E ] FePO, JyHiTI) A4 A7) %8 %5 B FH & & ¥ LiFePO,/C ¥y 1) XRD Bl o i B Al %0,
H A T 0 BN 7 witYes 10 wt%- 12 wt%. 14 wt%-. 17 wt% & IR A 5 LiFePO, HIARAER (&
F'5 01-08-1173) AHWIA, T HAR I AR, 15 B B & B A 1 2 LA BN A 4544 1Y) LiFePO,
TEAEAH o P A 5 M A RO ATT S D iR 2 AR AT, 150 P 1 260 0 P 2 PO 8 0 9 R % LiFeP Oy 0AH 7= A2 R KR
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Figure 4 XRD patterns of LiFePO,/C powders Figure 5 The first charge-discharge curve of
prepared with various amounts of glucose LiFePO,/C derived from homemade FePO, and coated

with different amounts of glucose

BEAh, BARTIE] C KA, U ER DU S SR A LE

2.3 LiFePO, BB L Z M BEIR

Bl 5 UL E ] FePO, N HTIRAR . AN )% 2 4 &) £ 1) LiFePOy/C MR i IR e Bt 42 . v]
PIAE W, BEHHEN 7 wt%. 10 wt%. 12 wt%-. 14 wt%. 17 wt% [1] LiFePO,/C ¥k B4 1 B 1)
TG, A B A I 780 P 6 FUE 4 WILE 3.47 V A 3.38 V T, F & 18] I LR ZEAE 1 0.09 V,
XRUFTTS LiFePOL/C F A AL A /N, T EARALFEFE AR, UEEAA R S AT AN
ZHRTETF, %A LiFePO,/C # ik 23 H AN [F] 1 L 25 & Bl 0 26 0 FH N 7 wiod 8 2] 12 wt%,
T EE ARG R, A AR 12 wt% I, KRR L A EIA R OR, A 150 mAh/g.
YA R ARSI 14 wt% A1 17 wi% S, AR B B 25 S AN A 3G I s i ek, R 138
mAh/g, XU AR s aEEmE, S T E MR LiFePO, M, M
SEBAERE MR, B, R G R B R R B RIS, R TR
B Y BOE AT REIE,  DAORIER R R G Y F Ak 25 1 R

K16 (a) Tz 9 LL A il FePOs AR SR A AN [F] 7 ) 5% FH 11 45 1) LiFePOW/C #A B HL G A Hh 42
ATLAEH, MEEHER 7 wi% KM THIERMEE R ZE, HAMEIRAIEE 30 MEH R LA
25059 109 mAh/g f1 76.3 mAh/g, BERFFERE 70%. HEFEHERN 10 wt% B, LiFePO,/C
MR IIYIUE TR LL 2 50 147.4 mAh/g, 30 MG R AR RFRREN 99%, SEIUVEUTF MR AR .
HIEIHEFH BN 12 wt% I, LiFePO4/C #iiA& 2IH SeAE FIPE I A M, WIZAT B EE 2 28 150 mAh/g,
230 MEMHI LA E R 152 mAhg, BERFFEEIX 101.5%. S8 INHEEHHES 14 wit%
17 wt%e, WA EIREREA R TR, 25008 99.6% F199.3%. L] W, i % hE H &0 LA
i) FePO, N FT JX A4 il % 1] LiFePOL/C #3 A I E 3R Fa i 1 I SE A AS K

K16 (b) 45t 7 LAR FH FePO4 T DR AN 5] 4] 45 B FH &= 1) 2% 1) LiFePOW/C A3 AR B IE R HE 42
XL 6 (a) FTEL 6 (b) AHMERIN, LARSH FePO4 AHTIRA ] % [ LiFePOL/C A K AL 22 M g B 2
KT LA E ] FePO, NRTIRRT & AR, IR e 2. I FePO, N T BRI 25 AR,
AR 10 wi% FIREG BA B LA E, HEUHEs R 133 mAb/g.
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Bl 6 1 [Fl FePO, RIHE MR, 7~ [ # % 4% i & % B9 LiFePO,/C i 14 B9 A 18 F iy £ -
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Figure 6 The discharge cycle curves of LiFePO,/C coated with different amounts of glucose, which are derived
from (a) homemade FePO, and (b) commercial FePO,, respectively
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NEER R, XLLES] FePOs N HT 5K A4 1)
LiFePOL/C 1A 4L Bl 1) Fh b 48 47 5 9 A 2 43 gl
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B S5 () A DA AT SR 0, 23 U LA LT 7 21
LiFePO, fl FePO, Wil ia it ikt FEH Fe®/Fe’
HL 0 SR R . BEE R A EA 7 wi%
BINE] 12 wt%, EALIE RISk RAREE, P
IR ZZAY WIRETIR /N, KIKCN 0.49 VL 032V
1025V, X UL BB A FE BE gk o (H 2%
T S AR S e, VTR AR AR R ER [,
7 72 B RBROK T &2 i 14 wi%e i
17 wt% B, HALZESHIN 047V F10.98 V, Ui Bk & &l — e 8 fa 2 AR AR ALK,
XA EHAERE P LE AR o 3X — 43 B 45 AN FT T 75 2 AR BOR L 2 2 R — 3.

ZRE UL Bt Rarn, BEE R ARG (A7 wt% £ 17 wt%), LiFePOy/C s s
FL 2 BESE I E IR/, TER R RN 12 wit% I B RAEr AL as . DLE S FePO, VBT IRAR
[ LiFePO/C #3417 Ho AL 2% 14 R AL T~ 7 I FePO4 9 HT BRI A4 R o
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Figure 7 The CV curve of LiFePO,/C coated with
different amounts of glucose and derived from
homemade FePO,
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(2) Hl FePO4 AHEAH, TR FePOs NIEAZFIHFIILAF IR A4 o
(3) Hfl FePOs NHTMEAKHIFBIHEREE LR . Horr, WM ERN 12 wt% I, &

LiFePO,/C ¥k B R IF B RE . 76 0.1 C 53R N U LA &4 150 mAh/g; 43 30 IR78
RS, LR EATN 152.2 mAh/g, BEHFFE 101.5%.
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Electrochemical Performance of LiFePO,/C Cathode Materials

Synthesized by Carbon Thermal Reduction

WANG Jie, DAI Ying , PEI Xin-Mei

School of Materials Science and Engineering, Wuhan University of Technology,
Wuhan 430070,China

Abstract: LiFePO,/C materials were prepared with different glucose contents by carbon thermal
reduction method, using FePO, as iron source and Li,CO; as lithium source. The structure,
morphology and electrochemical performance of the samples were characterized by
thermogravimetry-differential scanning calorimetry (TG-DSC), X-ray diffraction (XRD), cyclic
voltammetry (CV) and charge-discharge test. The results demonstrate that when the glucose content
was 12 wt%, as-prepared LiFePO.,/C showed the best electrochemical performances. The initial
discharge capacity was 150 mAh/g at 0.1 C, and after 30 cycles, the discharge capacity was 152.2
mAh/g, capacity retention rate being 101.5%.

Key words: Glucose content; Lithium iron phosphate; Carbon thermal reduction;
Electrochemical performance



