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Abstract : LiFePO, material was synthesized by electrospinning method to obtain optimal particle size
(50~100 nm) without carbon coating or ball milling. This material showed an orthorthombic structure
with Pnma space group without any impurities, such as FeP or Fe,P, in the XRD pattern. The particle
morphology and particle shape were observed by SEM analysis. Li/LiFePO, cell showed a high
initial discharge capacity of 135 mAh/g, at current density of 0.1 mA/cm® with a cut-off voltage of
2.8 t0 4.0V. This cell exhibited a perfect cycle performance over 99.9% cycle retention rate up to
50 cycles.

Keywords : LiFePQO,, Electrospinning method, Cathode material, Lithium secondary battery.

.M B = 27 7HE, Cool =4 Bl A EAE 7

AL et " LiCo0,8] #AIMS =538l7] $1gh oo

A BE 22 AAE 5 E=EE AR e gt A7t A E L 2101, Goodenough Lol <3l
LiCoOy= 978 8+ Bl Mold BAd= 73l & AIRKE L&A LiFePOs= AHT 714, Fedl A9l F
Fd, 874 28k SHAA] LiCoO,E tAIERS o

*E-mail: leeys@chonnam.ac.kr = gEaa Hio] AAL %1]:]_.1) S LiFePO=



sl=d 718188 4], A 117, A 4 3, 2008 269

3.45 Vo] Agjellx W2 ey
go] =2 o8 &9E 7KZ Utk 719 LiCoO,,
LiNiO, ¥ LiMnO,8t 32 4= €54 JHle =2
2EoA Holedre] el sl Ak

2
o
v
T
b
=
3

T} 29 X9t LiFePOs P-O Atole] 748k F-aadde
2 3 wlg Hold 4 bgAS A Slef 4F
2820 ek EAlge] o, SHgh W Iy elA
LiFePO= Z27AAFe] Aulide] R} AA A
ERo 127} Al ZeE BHumy !

AT LiFePO& A4 ]
A= A AFelr] Wizl Li o]2] olge] ¢
o] HEsfar AgtE oAy, ek w2 [A7|HE
Q3| AR mFo] A Egk @S 7L ek
LiFePO,2] A7) AxE= 107°~1070S/em, 2% o[22
A 18 x 10 emY/sAE R BE5 glom, o
w7 ThE = A8 BE AA s W e
B 22 AR o= 2EAE AREY] s A
o] Wagh gslolt}y wetA old FAE slEslr] ¢
A AR, SAYY, FHAEY 5 ook $AEE
olg8lo] YA/ E ZEFoTA ZEY METE
ZAS, B tE dolegoi} g FHE)
o] A7) g Al ek s JaEw grk Y
Wang 5004 7] A=TE A7) e W
o7 Fe Al Mg, Zrt, TiY" & =33
LiFePO.Z sl o, B3] Tit' 0|28 A
AE A5 /82 AFUEolM 160 mAh/ge] e m&
f#e eItk Baelinh® B3 Choil Kumta
IFdME EAHS o83l Yl 22 A
ZEgoH, AN R 2 M Lauric acidys AHE-
sto] ARl 7S FHE LiFePOJC S5
A8ttt LiFePO/C HFAE AREE 1CoHA
123 mAb/g, 0.1 ColX 157 mAh/gd] AE3-S Vepd
o Basuh D SiR|ul, RS ARShs Aol
A AlzA] HEE (tap-density)s Gojred] ofux]
25 A 4 e 9EE 7K Yk

wba, B A7 E LiFePO, S803} v8A &
AG AU EE EFT §AE W) ARl U=
ARE 48 F e A7ARE o83 YAR=71¢

4
N
N
Ho
o5
o
ot T
Bu}
fru

:

— T
298 BU 2Fe ArE P AR, EE,
Fhesg

Helg oA SRoEA A Pen e
3l PdE AR A& 7= LiFePO, Y= €54
& AR} B9tk 7129 A7 e FE AR-E
TEAE Ee) 9L (Polyvinylalchol(PVA)) o],
E3] Shao ZEIAE o2 AH&38l] 100~150 nme]
LiCo0,, LiMnyO, W75 A8 o= A|zs]drt. 67
SIARE 2 Ao M BN B 2Ho] folsl &

Poxsitive
charge

N @ LAY
AT k.

Splayed jet Taylorcone |

Charged jet Polvmer solution

Syringe pump

Syringe

Moter

Negative
charge

High voltage
supplier and controller

Collect motey
Speed controller

Fig. 1. Schematic drawing of the electrospinning process.
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(b) Electrospinning method

LiCHsCOO+Fe(CH:COOQ)2+H:PO4 ]
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Fig. 2. Synthetic procedures of LiFePO4 materials obtained
by (a) solid-state and (b) electrospinning method.
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Fig. 5. The initial charge/discharge curves and cycle
performances of Li/LiFePQ, cells obtained by (a) solid-
state and (SS) and (b) electrospinning (ES) method.

To] el 7] wite] 7] FA8-2] Hlsl
WA g o] fAag Zoz AREHUC wepa
LiFePO,2| Aol Flallgel] A8l 83 5
X PR 714 HEFe| A Elo] A= SAas
= g YRl 29, 77 5 B Wt A8kt
3] E/Hoﬂ = Oﬂz’%}—_‘% == 7og T‘I;E]- Qg}p}. IAPHJ%
o]-&3l Li/LiFePO, A9 Z7] WAE3-2 126 mAh/g
S BHylowm, A7MWAPES o8¢t LiLiFePO, A9 HS-
135 mAlg®] Tha 2 27] WHEEHS Bt Fig 5(b)
= Z1te] A tigk Aold EAE vEpd FeE 3
JHE o] 838 Ao HA9e 27)EFHolA A& &
A4 Holw WhHo HI/PIAPH S o8 e &
o] (&M O E fAE S HArh e E
JE ABE o8-8k A9 739 7] HHEF 126 mAbig
o4 50 Aolg Foll= AESHY SHAAE 92 mAb/g
7 ol o), A7 AR S ol g5k Ae] B4 2]
WAL 135 mANeA 50 MolE FolE 136 mAlvg
oz w§ $5d AolE EAS Bt o] Ai=
LiLiFePO, 2] 912} Z717} °F 100nm A% & w) 7%
E2 IHEEE HAFETE 7159 B vlawel
A7|AH S o] g3l AFH LiFePO, AlEE 50~
100 nme] Aget JAT715 712 2M LiLiFePO, A
9] AREAHE PN FH a9l E At

Fig. 62 W3 A7WAPES ol8sle A
LiFePO, AX¢] 1& Aol EAS VeRIAT. (1C~
5C) A7|PARES o83 LiLiFePO, A2 A9 1ol
A1 109 mAh/ge] B2 WHEHS REor], I AFY
=2 e uet g HAES SRIEHT.
T3 ohA] 1 CE AFEE7E 298 739 105 mAh/ge]

o>

B

o

125

wl 2¢c %ee Sow L)

[

N
@
T
-
=

Capacity (mAh/g)
2
' [
[ ]
[ ]
[ ]
| ]

1
10 20 30
Cycle number

Fig. 6. The high rate performances of Li/LiFePO, cells
obtained by (a) solid-state and (b) electrospinning method
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