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Abstract : The polyacenic semiconductor material (PAS) electrode prepared by the pyrolytic treatment of phenol-
formaldehyde resin is one of useful electrodes. As an anode material of lithium rechargeable batteries, amorphous
carbon materials have been studied extensively because of their high electrochemcal performance and cyclicability.
Carbon materials do not lead to the formation of lithium dendrite which is one of the most serious problems in
applying Li-based materials to an electrode of batteries. The polyacene materials prepared from phenol resin at rel-
atively low temperatures (550~750°C) show a highly Li-doped state up to C,Li state without liberation of Li cluster.
We prepared each polyacene materials at various temperature and investigated electro- chemical properties. We tried
to change the mole ratio of [H}/[C] which is 0.24~0.4 range. Considering of electrochemical properties of PAS mate-
rial, the PAS material is one of the most suitable materials for electrodes of a polymer battery.
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Fig. 1. Structures of phenol resin (a), Polyacene(C,H), (b) and
Polyacenic semiconductor (c).

SO A A3l g o)ikslekA FhARAY Y] ALE )5,
HEE AT Aale] 2 Aukgdl] Boslr] Bala whdd]
ARE FeiFe 7 Gl Eal WyAol gt
A gaA ARAT FHE o)2E8FHE S 9%
Ao}, o]23 L] Li9) 1/10 A= ol k7] wfj 2o &
Fe FUATIE Ao] 7HE 2 EHolt 2 & itk PAS(Poly-
acenic Semiconductor)= LiCeoh= B8] LIC,E Hol Lig 44
UFo] S7t=] A= 83F¢] 7k Eu). o]2duA] Ux
£ 1100 mAh/gE Yepdth ole] &3 uhg-e thgw} 7)Y

xLi* + xe! + 2C & Li,C, 0<x<1

3 HIols ©2AFY A 2o e HUHE A
&3l gaxjde 7 Ag W AR f}L FoldEe
A7t S. Yaa? Soll 2sfiA @98 APHT ok wapa B
AN GF o1& olxHA Y 2EFE hA&2 2 phenol
resing 550~750°Ce] A20 R IAT s UojZ PAS AT
A718}8HA E4E LobE T phenol resin®] 729b A=
© PASS #EE Fig. 19 YERIATLY ol2|3 722 s
RS AelE B o 2ELdAT = sisste). mek A
FEFAZA 2lFo]l £3F PASY o8 AR LTS B
dAd Aot

2. A #

2,1, M=39 =M WA=
. AMEE PAS A EE resold phenol resing® 24)7F B¢t AP

Phenol Cross linked

Resin Resin

Polyacenic

Semiconductor

Molding 90°C, 2hr Pyrolysls
550 ~ 750°C, Ar

Scheme 1. Flow diagram of PAS synthesis.
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Fig. 2. X-ray diffraction patterns for PAS as a function of pyrolysis
temperature.
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Fig. 3. Conductivity and H/C molar ratio at various pyrolysis
temperatures.
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Fig. 4. Cyclic Voltammograms of PAS in the ranges 1~3.5 V (a
=550°C, b = 600°C, ¢ = 700°C).
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