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Synthesis and performance of LiFeo.oNio.1 POs as
cathode material in lithiunrion battery
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Abstract: LiFeo.oNio.1 PO4 for cathode materials of lithium-ion battery was synthesized by solid-state reaction. The
effects of synthesis temperature and reaction time on the electrochemical performance were studied systematically.
The crystalline structure and microstructures of resulting specimens were characterized by X-ray diffractometry
(XRD) and scanning electromicroscopy (SEM). The results show that the reaction temperature and time have great
effect on the structures and electrochemical performance of the obtained samples. Further electrochemical tests indi-
cate that the material synthesized optimally at 650 C for 20 h possesses excellent electrochemical performance. The
first discharge capacity of LiFeo 9Nio.1PO4 on 20 mA/ g current density arrives at 145mA < h/ g and after 30 times cy-
cling the discharge capacity is still up to 135 mA * h/g, only with about 6. 9% capacity fade.
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Fig.1 XRD patterns of LiFeo9Nio1PO4
synthesized at different reaction

temperatures for 8 h
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Table 1 Conductivities of LiFePO4 and

LiFeo9Nio.1PO4

Sample d/ mm L/mm R/ Q g(S*em )
LiFePO4 8.19 0.30 1.59x 107  3.566x 10~ °
LiFeo.9Nio.1 POs4  8.19 0.30  8.25x10° 6.906x 10~ °
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Fig. 3 SEM morphologies of LiFeo.9Nio.1PO4 synthesized at

different reaction temperatures for 8 h
(a) =500 C; (b) —600 C; () —650 C; (d) —750 C
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Fig. 4 SEM morphologies of LiFeo9Nio.1PO4

synthesized at 650 C for different reaction time
(a) —4h; (b) —8h; (¢) —20h; (d) —28 h
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Fig. 5 SEM morphologies of LiFePO4 and
LiFeooNio.1 PO4 synthesized at 650 C for 20 h
(a) —LiFePOu; (b) —LiFeo.oNio1 PO4
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Fig. 6 First charge-discharge curves of

LiFeooNio. 1 PO4 synthesized at

different reaction temperatures for 8 h
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Fig. 7 First charge-discharge curves of
LiFeo.9Nio.1PO4 synthesized

at 650 C for different reaction time
(a) =4 h; (b) —8h; (¢) —20h; (d) —28h

2.4 MEGRIEINE RN

Kl 8 sl 650 CHiBE 20 h & ) LiFePOs
A1 LiFeo.oNio.1 PO4 Ff i IR VERE TSR . IR AT
LA, LiFePOs Fl LiFeo.oNio 1 PO4 [ B IR T8
KA 115 F1 145 mA » h/ g, 250L 30 TG
JE LA B2 A 94 AL 135 mA ¢ h/ g . FE3R 30 X
Ji LiFeoo Nio.1 POs [P L0 25 8 3 0 R 6. 9%, i
LiFePOs WILF] T 18.3% . Mk nl W, 7 izl
R & ) LiFeo.o Nio.1 POs B LiFePOs 1 &, A
IR R LA A ORI R v, T AR IR el
H—E R,

WA A, AN RS B T 43 2 1 LiFeo. o
Nio. POs I ER I L&A AR TR, PRI 2L s fb 22 Pk g
ZF AR K . Anderson 25" BFFT T S —ANME K
KPR, WAE—MERE BRI AT R



o 744 o [ 4 R 2

2006 4 4 H

160}

140 "w

120

100

Specific capacity/(mA-+h-g1)

[
[}

10 20 30
Cycle number

8 LiFePO4#ll LiFeos Nio.1 PO [FI{FR VL fE i £k
Fig. 8 Cycle performance curves of

LiFePO4 and LiFeo9Nio1PO4
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