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Performance enhancement of LiFePQO: for
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Abstract: LiFePO., LiFeooNio.1POs and LiFeo.9Nio.1 PO4/ C were synthesized by solid-state reaction and all sam-
ples were characterized by XRD, SEM and electrochemical performance. The results show that LiFeo oNio1PO4 and
LiFeo9Nip. 1 PO4/ C are still olivine type with good electrochemical performance. When the cathode materials are
cycled at 20 mA/g, the LiFeooNio.1PO4 can delivered 140 mA * h/ g at the first discharge which is 12% higher than
that of LiFePO4, while LiFeo 9 Nio.1 PO4/C can reach 162 mA * h/g at the first discharge and only lost about 9%
after 30 cycles. When the discharge current density reaches up to 80 mA/ g, the capacity of LiFePO4, LiFeo ¢Nio 1-

PO4 and LiFeo 9Nio.1PO4/ C are 86, 114 and 140 mA * h/g, respectively.

Key words: LiFePOs; Ni doping; carbon coating; electrochemical performance

LiFePOs H R IN h i i B A ) B IEARA K
21 LiFePOs BARHI B 716 S F L0l 716 &
LA IR ¥ L 2% LiFePOs HIH
TR H AW A, EEA W UM 1)
BB O BRAK G SRR T TR R b ) g 2) Al
A EAT AN RSB R 3) B, [N
Ul = R R 8 AT R CE R I NS (2 3
FE I AR FE A o R [ AR R T R 1B 24 10

© Ui BER: 2005-12-12; 1&iT HHE: 200603~ 19
BiEE: 5k

LiFeo.oNio.1 POs #F R | sZIG 45 1 5 Wang &5
(R 45 BAHRT, NifE Fe fr8B 24— ERE b
M T LiFePOs HIPERE . BLAR LiFeoo Nio.1 POs [
LEA R A LiFePOs 32 5 718 32%, ARK
3, (EATY SR A7 70406 BRI Be R0 A A4 55 7 T A 1)
A, 7 N AT P - X LiFePOs BT8R
MBRE, HETSEMEA T —ENssE, H2m
oz 55 R (8] 1) HL AT TH A7 43 20 200 . Cushing

%, W4 Hih: 0731-8836357; E-mail: zhangbh@ qgianlong. com



916 & 7 W

ik, A BTt EM B LiFePO4 B SbE + 1265

VTR B, T B o OB 7 A IE AR R Y
T — 7 10 AT DAKG b 1 5 oW1 22 1) B 3 H A, gk
DAL 55— Tk RE SR A He T BETE L I, A
YEZ MBI, EA K LiFeo.oNio 1 POs 1
el EXFHHT RO, UHELXME S5
ZeftyJy A RE S Ik — 20 3% LiFePOs [MTERE . JEXS
LiFePO4 « LiFeo.o Nio.1 POs #1 LiFeo o Nio.1 PO4/C
3 PR R BEREAT T EEER

1.1 LiFeo.oNio.: PO:s 815 B

BT FH TR R 2 T 46 1 LiaCOs « FeCa04 @
2H,0 .NH:H,PO,s #l Ni( CH;C00)> * 4H,0, LA
H Al LiFeo. oNio.1 POs B4 Z v E LIRS 5], FFLA
TR IR  RAWAE A TP EREE 5 h, TS
MR LEARIR T DAk 25 02, AR5 R IR SR Ik
VL N e O R= W AN NS G =TE R R P
1, FHEZE 320 C, B BINAE, AR5 TR
B, BTG BRBEER, TG
PE S ISR BE A0 ) 2% FH . R B 28R S R ) 2% 7
X5 By AR ) . 35 X AN S 0 B U A e
P

1.2 MHEIEYSRIE

K HA Rigaku D/ max2550V B+ 18 kW 44 #
XS G AT HHCHEAT AR 43 BT o WDAR 53 BT B0 45 A A2
Cu K85t 40kV, 50 mA, 5% 0.02°, itk
2(°)/min, FFEIEHI(20) 4 10°~ 90° . H JEOL 2
H] R JSM ~ 5600LV 94 7 BB /E 20 kV T 4
50l AAN TR B8 TBOK A B0 A it P 2 T T S dE AT L2
B R S Bt CS800 T A AT AN A 43 AT AX
(FEE) KM E, SN 3% .

1.3 KOG E st 2R 4 AR

Tk 2022 1 CR2025 2440 2 s vt A R ) H
te2gbEge . IEARATRL . L Bl TARE L
HEH DA A F PVDEF( R 5 &0, = E B4k
YRR 80 10 1IRE IR G, A
T E A HLE ) NMP( N- B A e lid, 99. 9% ,
MR AT ), BRI SR G ¥R T 20
Um 896 b, 76120 CTFEZ T4 12 h /53] 1EHK
. ERWRAENTFERN, UE&EEHE b
%, Celgard2400 7 fL 2R N /i JBE ( Celgard Inc.

USA) MBI, LI T EC(WR 445 I5) /DM C( 1,
2- HIELRTRIR) / EM C(BRTR H Z05) AR RRLE 1
1: 1 B 1mol/L B LiPFs A HL A W, 4 %% 1%
CR2025 431 it . £F BT S — 51 b 1t BEAG:
TSR R 2 W F ik & R &) IR ek
HERE . SR E Y B R 7 A i sg e, DUE R
Jr AT . fER S L 4 0 O 20 mA/ g
50mA/ g, LIFHEA 4. 1V; [ERBOEBRD BN
20mA/g M 50mA/g, ZIEHE AN 2.3V,

2 HREUHE

2.1 ERHERBIYIES

Bl 1 TR A i) LiFePOs « LiFeo.o Nio. 1 PO4
Al LiFeooNio 1 POa/ C FFiil ) X I 2T 3 . T
Y4 B LiFePOs « LiFeo.o Nio.1 POs Fl LiFeo.o Nio.1-
PO4/ C FERMINE, S 7" A% 4 B 7 v 5 LEOR I B Js Rk
(1, SR Ni REBURT Fe MIALE, DAR4 i A
e, A A7 WK 1 LA H,
JITAT HORE b B A AT AT I B2, FLAE XS 2T i
AR EEAS B A BTG 8 Y Bk AT S VA AR . 3 R
FEGHMRSE T 5 LiFePOs A [H] BN A 5 280 45 4
(FUE JCPDS K 40 ~ 1499), J& IEAZ & & ) Pnmb
A . HIE T B2 T BRI AT
mfg N ER, RN BN BRAL, BARIGIERT A
TESL B[ A, T HL U BH A kAN 5 5 e L P S )
ARG, AR A7 AE AL A I nin AT P FRAIK

011
(111)
(121)
(131

?zo

(b) ﬂ

(a)

20 40 60 80
20/(°)

B 1 AHFE R ZAE T 453 LiFePOs « LiFeo.9Nio.1 POs
LiFeo o Nio 1 POs/ C ] X 5 L A7 5 1
Fig. 1 XRD patterns of LiFePO4(a),
LiFeooNio.1PO4(b) and LiFeo.oNio.1 PO4/ C( c)

synthesized under same reaction conditions
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Fig. 2 SEM images of LiFePO4(a),
LiFeo.oNio.1 PO4(b) and LiFeooNio.1PO4/ C(c)

synthesized under same reaction conditions
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Fig. 3 Chargedischarge curves of LiFePOu4(a),

LiFeo.oNio.1 PO4(b) and LiFeooNio.1PO4/ C(c) at

current density of 20mA/g
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Fig. 4 Charge discharge curves of LiFePO4(a),

LiFeo.oNio.1 PO4(b) and LiFeo.oNio.1 PO4/ C(c) at

current density of 80 mA/g
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