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Abstract : Graphite and carbonaceous materials intercalate and deintercalate Li-ion reversibly
into their layered structures. These materials show an excellent capacity for using a negative
electrode in Li-ion batteries. because the electrochemical potential of Li-ion intercalated carbon is
almost identical with that of lithium metal. Carbon used in this study was obtained by the
pyrolysis of petroleum pitch., and heat-treated at the several temperatures between 700T and
1300C. XRD analysis revealed that crystallization of carbon increased with increasing the heat
treatment temperature. Charge/discharge properties were studied by a constant-current step at
the rate of 0.1C, and the interfacial reaction between the electrolyte and the surface of carbon
electrode was studied by cyclic voltammetry. Cell capacities were investigated in terms of the heat
treatment temperature and the cycle number. Reversible capacity increased with the heat
treatment temperature up to 1000C, thereafter decreased continuously. Also, charge capacity
decreased with the cycle number, while the reversibility improved with it.
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Fig. 1. Thermal gravimetric analysis of PPBC.
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Fig. 2. Surface morphology of PPBC heat~
treated at 11007C.
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Fig. 3. Specific surface area of PPBC at
different temperatures.
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Fig. 4. XRD spectra of PPBC as a function
of the heat treatment temperature.
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Fig. 5. Charge/discharge profile for the 1st
and 2nd cycle of PPBC heat-treated
at 1300°C (1C, 2C: charge, 1D. 2D:

discharge).

OCVIAMEH 1.2V F=rAe F43% A4 &
A7} o] Rojx|n], 1 ol3REE HY HaEFHo|
PR, WAAde FHEAFTH AHE o]
Ao o8] 0.1 V(vs. Li/Li") F=9 IR
-drop2 Ed 27l 4 49 1.2V F2d
A BAd=E el A9 HEPD(extra plat-
eau)2 ZEeolc] AF UF=Z A4 (insertion)
HHA AR S dojub= &) Rk
of o3 M3 H REFE HI(passivation
film)el Ao 71A%}. a2y, F Hx A
FH(20)NM e a2 He AAY So £
ukgo] o) HAHE Aoz Holg MY H&
F9e vehix] gen ol X7 FARH
(10)9A 48 55 Fgfo] whARAoA &
=z gon rslgxoz azlslx] g7 g

vlojzzAA ¥ 7R THAA A6d AM2E (1999)

Aoz R g7

Mg, 6& Ay &% wE PPBCY
24bd S0 WEE HoFErh uwmE g
=Rl 700TCeA <Exelg PPBCS 3%,

7]
o &
T p

ES

71

40
400 ! —8—Charge —A—Discharge |
2 e : -4
o=
<é’1 300
S ™
& mw
& 1
=%
< e
Q
L)
0
0 %0 %0 1000 1100 1200 1300
Heat Treatrrent Termperature (°C

Fig. 6. Initial charge/discharge capacity for
PPBC as a function of the heat
treatment temperature.

23 &L 388mAh/goz ©l& & (specific
eoretical capacity)9l 372mAh/gHt} &
#g el oy, WA dE 70mAh/goZ wi
& e 719 8 F(reversible capacity)S B
o Exe _nUt FHESE 2] AL
220mAh/g A=A A&EHoZ Histe A
£ Jehz Qo whdo], WA £3& 1000T
M E ZA Z7F8k] 200mAh/g 3 =9 719 &
ZL JEIged, a8t 2 2xdM e thae
Arsle AL E ¢ o

ol T. Zheng §®9 Hme] ojapd, w4
A 74 (aromatic precursor)E 700C AHx9
ge 2xoM A2 gh YAES dA9
22 429z & Ad(hydrogen-terminated
edges) e a4 FZ(planar aromatic
structure) & A3t Aoz 4#A vt 1
ez WA Ad olE & WX-2 gF ol
o] F&AEol 27l F3A &%Fo] o|& SHFHT F
& g A, WA olE oj&o] ¥y
7 ®3mz s 8o P3| Yol FHeR
B},
Iy, °F 1000TC o239 2XxdA gAelst
S Are A9 g¢Hdd] AAH, ZHsA
%% (graphene sheets)& A9 HayF P =
29 15~40A F=x9] ¥m3d e U Lo
(lateral extent)E ZrEr}. o]E FdFe A%
d HAFFRE o|Fx= AHo] oile, FEHoE
daxztd  FAME g€9  turbostratic

24 de ]



Zgol AN E LA IARY A & 73
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Fig. 7. Charge/discharge capacities of PPBC
heat-treated at 1300C as a function
of the cycle number.
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Fig. 8. Cyclic voltammogram of PPBC
heat-treated at 1300°C
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