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Abstract : Rechargeable lithium-ion polymer batteries have been considered to be next-generation power sources for
portable electronic devices and electric vehicles. In this work, we tried to improve the cycling performances of lith-
jum-ion polymer cells by coating aluminum fluoride and acrylonitrile-methyl methacrylate copolymer to the poly-
ethylene separator. It was found that the addition of aluminum fluoride to the surface-modified separator reduced
the interfacial resistances and thus the cell exhibited a less capacity fading and better high rate performance. The
cell showed an initial discharge capacity of 150 mAh/g and good capacity retention at 0.5 C rate.
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Fig. 1. SEM images of PE and surface-modified separators. (a) PE
separator, (b) poly(AN-co-MMA) coated PE, (¢) poly(AN-co-MMA)/
AlF; coated PE,
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Fig. 2. Linear sweep voltammetry curves of the cells prepared with
surface-modified separators (scan rate =1 mV/s).
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Fig. 3. Charge and discharge curves of the lithium-ion polymer cell

assembled with surface-modified separator containing AIF; (0.5 C
CC & CV charge, 0.5 C CC discharge).
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Fig. 4. Discharge capacity of lithium-ion polymer cells as a function
of cycle number (0.5 C CC & CV charge, 0.5 C CC discharge).
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Fig. 5. A.C.impedance spectra of the lithium-ion polymer cells
before and after 300 charge/discharge cycles. (a) before cycling, (b)
after 300 cycling.
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Fig. 6. Discharge profiles of a lithium-ion polymer cell assembled with
surface-modified separator containing AlF;, which are obtained at
different current rate.
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Fig. 7. Discharge capacities of lithium-ion polymer cells as a
function of C rate.

wE 3 4L Fig oo VERIIEE R AR S
& Ao i [yt %] ZaEs o £ ded, ole 4
o Ao lal HMF)r EF7FPEA IR drope] ¥oFA]7]
uwjFolth, 1.0C rateolA 1442 mAh/ge] £35S BHo] &g
D A5ES JeHAAT, 2.0C ratedA] dojA GFL
115.0 mAh/g2A] 0.5 C ratedl]A] Lozl £8-3(150.6 mAh/g) Tl
1) 76%5 YERAILE 2lEol&EEwdRe] g W B4l
u|Rle B3 4FolEe 9L olFEr] sk, B3 ¢Fn
F A5l e 4o C rate’d £%& S8l Fig 700 Ve
Wit Fig 72%E B3} 4FeleE xishs 89 NE B
b o835k Alzd gEoleEenaAe] Fe Hs 5
73 2& HH BAS RS € 4 e, ol 99 ¢
sus FAAREE A AXY, B8 ¢ErE) o3 #d
3 AEA A AsiE Alde] T Be] dAdEe] 4 iR
o] AW Hgo] yolzl ] ufjiol],
4.4 £

Zgodd vhe ANA L AMg-sla, HA] Hajda skl

= oz EY WY Welmd o 35gA 2 E3F &

] |
B
2 1
ol
=
fEnd

AHgIom, ol & - WA Aol 3 FFolEo
olal #Ue A @ 4se} AR Ago]
woldds] wizeldh. & ATolq AzE B BRolEe £F
e ®9 2d 2w sA)e] Agshs 7
3, 22 golo] 49 Ao o8 AT} WelAre) Y
AR %o PolAT ARl FoiSo] WA LTElF 3t
Aol Be 4+ Qlom, tlake Fele] AR Az 7FsE A
oz A

HAlel 2
2 dAxE AHEARE AHI|EATFAE(Information

Technology Research Center, ITRC) Z2I1e] UHOR 4
YA

rok

2

1. K. M. Abraham, M. Alamgir, and D. K. Hoffman, ‘Polymer
Electrolytes Reinforced by Celgard Membranes’, J. Electrochem.
Soc., 142, 683 (1993).

2. D. W, Kim, B. Oh, J. H. Park, and Y. K. Sun, ‘Gel-coated
Membranes for Lithium-ion Polymer Batteries’, Solid State lonics,
138, 41 (2000).

3. D. W. Kim, J. M. Ko, J. H. Chun, S. H. Kim, and J. K. Park,
*Electrochemical Performances of Lithium-ion Cells Prepared with
Polyethylene Oxide-coated Separators’, Electrochem. Commun., 3,
535 (2001).

4. Y. B. Jeong and D. W. Kim, ‘Effect of Thickness of Coating Layer
on Polymer-coated Separator on Cycling Performance of Lithium-
ion Polymer Cells’, J Power Sources, 128, 256 (2004).

5. 1 Y. Kim, S. K. Kim, S. J. Lee, S. Y. Lee, H. M. Lee, and S. Ahn,
“Preparation of Micro-Porous Gel Polymer for Lithium Ion Polymer
Battery’, Electrochim. Acta, 56, 363 (2004).

6. D. Aurbach, Y. Gofer, M. Ben-Zion, and P. Aped, ‘The Behaviour
of Lithium Electrodes in Propylene and Ethylene Carbonate: To
Major Factors That Influence Li Cycling Efficiency’, J
Electroanal. Chem., 339, 451 (1992).

7. Y. Matsuda, M. Ishikawa, S. Yoshitake, and M. Morita,
‘Characterization of the Lithium-organic Electrolyte Interface
Containing Inorganic and Organic Additives by in Situ Techniques’,
J. Power Sources, 54, 301 (1995).

8. T. Osaka, T. Momma, T. Tajima, and Y. Matsumoto, ‘Enhancement
of Lithium Anode Cyclability in Propylene Carbonate Electrolyte by
CO, Addition and its Protective Effect Against H,O Impurity’, J
Electrochem. Soc., 142, 1057 (1995),

9. 1. C. Song, J. S. Oh, 8. H. Kim, J. M. Ko, and D. W. Kim, ‘Effect
of an Inorganic Additive on Cycling Performance of Li/V,Os
Polymer Cells Prepared with Gel Polymer Electrolyte’, J Power
Sources, 150, 202 (2005).

10. 1. A. Choi, S. M. Eo, D. R. MacFarlane, M. Forsyth, E. Cha, and
D. W. Kim, ‘Effect of Organic Additives on the Cycling
Performances of Lithiurn Metal Polymer Cells’, J. Power Sources,
178, 832 (2008).

11. D. Aurbach, ‘Review of Selected Electrode-sotution Interactions
which Determine the Performance of Li and Li lon Batteries’,
J. Power Sources, 89, 206 (2000).



