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Properties and structure of Li-doped carbonized phenol resin electrode
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Abstract - In order to solve to instability in
air and to format dentrite, we used carbonized
phenol resin electrode which is amorphous
carbon. The structure and properties of deeply
Li-doped carbonized phenol resin have been
investigated in association with their utilization
as electrodes in rechargeable batteries. Resol
type phenol resin used as starting material.
The doped lithium was found neither in
metallic nor in ionic states even in the most
deeply doped state(Cz2Li stage). It has also
been confirmed that the carbonized phenol resin
electrode has a large capacity with good
stability and reversibility. These results
strongly suggest that the carbonized phenol
resin can make an excellent anode material for
secondary batteries. Finally, we discuss that
the carbonized phenol resin doped up to the
Cz2Li stage can exhibit an energy density per
volume as high as lithium metal. We know that
carbonized phenol resin can used as cathode as
well as anode by cyclic voltammogram.
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Fig. 1. Preparation process of carbonized
phenol resin (a: process b: structure)
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Fig. 2. Structure of aluminium cell
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Fig. 3. SEM image of carbonized phenol resin
(a' resin+ZnCl2 b rinsed resin)

;UM
SSio

.2.2. XRD &4

ARE Fig. 490 vYehidled, 5 375 246
5~23.5" 9 29 =41~46" A LAH g
ZZo] gty A FeE W YUt ojReE B
g3tg HeHde]l FPYge A€ ¢+ UG
g exsl g4 0029 oW Wats JeEy
] FRRT 10084 279 F7HE o] vET.
a3 002W & He YA Alele] AZE Jela
1009 #47 438 PR g o)fe vdld
A Fz9 RS Jdedch £§ 29 gol 25° o}t
A Has e HedAe ¥ B9 2HEHx
e AFEE ¢ YFgoletn Yy ol HiEd
A9 g5 ¢xd mg FPHSe sQolztn AR
T}, ,

LA

N
pr

2.2.3. Cyclic voltammetry
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Fig. 4. XRD of carbonized phenol resin
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Fig. 5. CV curves of carbonized phenol resin
(a® pure resin b: rinsed resin)
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Fig. 6. Charge-discahrge test of carbonized
phenol resin
(a'ketjen black 5% b:ketjen black 10%)

XRD ¥4& E#AM PASY 389 AAYF+2E 7}
A5 3, Bde] AR e T2 FAG FRE
IR = A7} HolA A gEol&9
intercalation®} deintercalationo] # dojur] &
oln] o]z <ldtd AA9 A &FE FUIATEEdDn
Aok, SEM 4% F&A, ¥Aol2d ZnCl7t
HNEPZA=ZAN A4S 45 UUT. CVE 84
3.5V HIHel ubee n-type EPYOo2 T,
ol PFgol2°] Azo2Hy Ay €7} rfg3e
2 AYES 4 F U PgF ARuAUEST 73
S2EE g4 T¥E AVEE Fxd #% d1e
Tl gt opE} B FHANE WS- FuF
o a2y, 238 SAA488 AHEE o, R Wy 2
U Ale] oA BEe &4 22 dlH} AY vs
LZFIzg Mg I 2HZAAE MAdle o] gog
ArForgd EFol|t}.

Ztare] 2
of =2 19994E HITfmIHo Cistms 2
Wm® oimx|gol ofsi elT=of ofoll ZA=RILic),

2z 8

(1) J. R. Dahn, T. Zheng, Y. Liu, and J. S. Xue,
Science, 270, 590 (1995).

(2) 8. Yata. Y. Hato. H. Kinoshita, N. Ando, A.
Anekawa, T. Hashimoto,

(3] M. Yamaguchi, K. Tanaka, and T.Yamabe,
Synth. Met., 73, 273 (1995).

(4] 1. Mochida, S. H. Yoon, N. Takano. F. Fortin,
Y. Korai and K. Yokogawa, Carbon, 34, 941

(1996).
7 -



