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Carbon materials have become a major
interestings of research directed toward the
development for anode of lithium batteries of
enhanced cell capacity. The purpose of this
study is to research and develop
poly(p-phenylene)(PPP)-based carbon as a anode
of lithium secondary batteries.

We have synthesized PPP from benzen by
chemical reaction. And then disordered carbon
materials were obtaind by heat-treating PPP in
a nitrogen atmosphere at 400 to 1000TC for 1
hour. The carbon prepared by heat treatment
showed a broad x-ray diffraction peak around 2
0=2) . [Electrodes were charged and
discharged at a current density of 0.lmAfcm’.
Excellent reversible capacity of 275mAh/g and
97% of charge/discharge efficency were
observed heat treated PPP-based carbon at 700
T.
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Fig. 3.1 Infra-red absoption spectrum of PPP and
PPP based carbon.
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Fig. 3.2 X-ray diffraction patterns of PPP and PPP
and PPP based carbon.

a9 322 28¢%9 ppPs} 400T, 600C, 700



T, 800C, 1100T2 UAAF ¥F carbong| XRD
3z Jeid Rejdg. 2N &4 3%l F
gte PPPE 207} 200 91 RS FHem
broad@ M AE Mola glon] d-spacer= 448,
4.43, 39, 308A2 % epgh ool vis AA
2]% PPP based crbone] Ay FY¥F e XRD
yzuc 27la e sz AlAde AS ¥
et ol PPPE AN EZJ/ F
AYE e Aol AdEde AL 9l
gtk AA]e{ PPP based crbon FolME dH
g exst 37l €% Has Fest 37He
4 F7 ded ol A &t FshEd
AAY FIAUE 2= carbon?] stack height7}
27197 o §olt}.

32 AEE % 2EAFA

a9 332 39 pppe} YAl PPP based
carbone] Aol Wz R LEAEAHE vehd
Rolgt. aflM & £ ARl AerE FEF
10"%/cme UEliigsl 70T 10'semz2 &
& AT E AT ¢ AFede A4 99
o 7l7e AINALE Hold PPP/F AANEZS
Qo carbondls} Aahso] EAFe] 27t
At £ FUF2 prrs) A el ¥ PPP based
carbong] A& 2= AEAHS Avnd 4
(HE EHEE Albenius BAYE FFHsigct

-E,
g = 0, exp( T ) (1)
Ao =& 7 dxAe] PPPe] #HA43} ol

Wzl 0.58eV o]urt.

100
10 100G reuseszssases
g . 700 °Ceeesesoee e o o
@,10" o
g o 600°C 00ttt et 0 os

400°C
810+ | e,
€ 1o
3 \:mﬂm
10' o

10" La 1 1 L N
1

1000/T (K

Fig. 3.3 Temperature dependence of PPP and PPP
based carbon.
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Fig. 3.4 Cyclic voltammogram of carbon



600, 700, 800T, 1100TA FAa2972
1A12F A lstol AolH carbond Abg-3teo] 7
A CarbonfLi celie] 12 A]FE 3.0V~31vy
. 3% 34 4 oMM MxE  PPP based
carbon 0.7 carboryLi cell 2| {F HIZ & 7130
2ate] L.5V~00Vel AL HolM 1mV/sece)
FAb £5 3 10374 Cyclic Volammetry(CV)2
g Astolk. aAPelM HKo] catbon HAU
2 dE oleo] intercalationd w A cycledl]
A 12V G HellM ol4gt peakrt Mo, T
A cycleell X HEw JebdA ot ol 7]
carbong]#}ell 2] F olL-o] intercalation® wf whAj
st 4 Ed] 3 2H(passivation layer) Aol A}8-%!
Ariges e 9 A371 A WA cycle
A= 0.8V~045V of oA Bort F Wi
cycleofl Al REj= 0.3V oM ygch ol
£ o]go] 23] cartbon Zz} U|& intercalation
sl Agtel &7 08V~045V Helolts}
cycleo] HATEW 0.3V RIS o]Ede AH
2 ejujg. Carbon A Wz 2 F o]l
deintercalation¥j= 418} HIA= X7ldle 0.5V
BadA gAstgo} cyclingel o e A
A2 olEste] 045V YelolM A3t HRUck

3-3. Carbon/Li celle] %44 &4

¥ 3.5 600T, 700TC, 800C, 1100TaiA
Ax2)ste} dojA carbon ARE-¥  carboryLi
celle AgolM 0.0mA/m’e) AF VLR 4
APE L5VE, SpA%S 002VE P§ F4A
9] %7) discharge/charge2} & Foll ti{ cell
A ekl Aok Carbonel 2 Fol
intercalation® & Z7|4AFS 2Pl Jeht
So] 700TA 836.92 mAhge.z 7} Wt
dwEeoz EARY RIoz ARILE U
NsM @gol 20|31 U= graphieed] o] 88 Fo)
32mAlgIY FAMY carbongl S ol ®
4 grkste 27) $A $%E den de 3
A7z7F A 9d ¥ graphiter}t Ao LiCse| 32
£ M4 sl W MY carbone} 4o
€ LGE Y487 g

1§3.6L dxlzlg PPP based catbonel wHA
£33 $ALFE cycleo] gl we} et
Wd ol RE exolM WAL FE FAE
v

1Y3.6& AA20P PPP based carbone] 3
£33 2ALFE cycleo] g wel el
W zlojtt. RE 2EdM HALFL EAlve
WAk £ g SEle A e o A 8

376

T '
600 °C
-~ 700°C
— -~ 800°C
> -~ 1100°C
<
4]
o .
s Lo
= i
s} ! i
> 1 N I i
A\ i
AN i
ARAN It
"R /
N /
‘ ks =S
R ETEER RSN W o = F U PRI
6 200 400 600 800 1000 1200 1400
Capacity (mAh/g)
Fig.3.5 First discharge/charge curve of carbon

electrode.
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Fig. 3.6 Discharge and charge capacity of carbon
electrode.
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Fig 3.7 Charge/discharge efficiency of carbon
electrode.
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