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Abstract: Plasma carbon black(PB) which prepared by plasma pyrolysis of methane was treated at 800, 1300 and
2100C under 2<102 torr. Four different samples including raw PB were added to LiCo@hode active material

of lithium secondary battery, to investigate effects of properties of plasma black as conductors on electrochemical
characteristics. Based on our experimental results, PB conductors with low amount of surface functional groups and
high electrical conductivity enhanced the cyclability and the initial discharge capacity. However, deterioration of rate
capability and cyclability were observed for the plasma black treated atC21B6r the plasma black conductor
prepared from plasma pyrolysis, the effects of properties of carbon black on electrochemical characteristics were
combined results of changes in electrical conductivity and structural properties such as agglomeration of plasma black.
The conductivity of plasma black increased with treatment temperature, while dispersion of plasma black decreased.
As a result, the high cyclability of cell was observed at’®00f heat treatment temperature.
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Fig. 1. Schematic diagram of volume resistivity measurement
apparatus.
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1. 3-way valve 8. furnace

2. oxygen trap 9. temperature programmer
3. moisture trap 10. 6—port valve

4. gas filter 11. sampling loop

5. mass flow controller 12. column

6. 4-port valve 13. TCD

7. reactor 14. thermocouple

Fig. 2. Schematic diagram of temperature programmed desorption
(TPD) apparatus.
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Fig. 3. Surface oxygen functional groups of plasma blacks evolved
as CO and CQ by temperature programmed desorption(TPD).
Heating rate of 10C/min under helium gas atmosphere.
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Table 1. BET surface area of AB, PB and heat-treated PBs at 8@

1300°C, 2100C, separately.

BET surface area(ffy)
AB 116.7
PB 340.9
PB800 368.0
PB1300 377.4
PB2100 264.9
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Fig. 4. Distribution of porosity with pore diameter of PB, and heat
treated samples at 80%C, 1300C, 2100C.
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Fig. 5. high-resolution TEM(transmission electron microscopy)
photographs of PB before and after heat treatment at 130G and
2100°C (%X 2,400,000).

B gAjzlo) o3k sHEE o] Eeld 54 WskE &<l
Art.

FME-EEe] gAEd] wE FxA wHIE B A%
TEM AR Fig. 81 JERAICE Fig. 5@y dxie) &
3ol PB GIUA H L IRt Fhlol WA ko R
Eqrelshl 3 5o] = &2 basal plan& £ 4 3lom
T ) oPdel ©I9AE ddsta Q)= basal plane] 23]
22Ut} Fig. 5(b)e] 1300ColM GA)3- PBe] 4% basal

e

2=
T



10 J. Korean Electrochem. Soc., Vol. 6, No. 1, 2003

planec] EAg] 3} o] E9idrte] F4loll Helgh o2
o] 9o} basal plane] ZiL Zdojxom = )¢
basal plare] 3775 Fdslal Urt. St =]} 71
B ) g dxpe] Apido] AlRtE Ao® HAlTt. Fig.
5(cy= SAslrt Bol Fd=e] 2 W basal plane] 7R
£ agxte] o) Hask Weko g Ao g wjgE o]
o, thA] kel ae|datE #Ed 4 vk dAe A
Hr} #9ol] basal plane] 2 'FE=o] Q7] wiiel] £ &
F7I7F A3 ghst ¥HS JRITHY) Gaje] 2xrt SU1e
5 DRIYART interplanar 727t Bo] WEste] oy sle]
D UAEo] g Folg|z dAFA IS B = At

Fig. 62 PB9} o] Z}Z} 800, 1300, 210CelA FA&]
g AEY A7) AYS 8 £ AB(acetylene blackyt
Hlwste] vhepd Tglen), JHEER ah9rle] A7) ARk 2l
7k ol ulel gEix)7] wiitel Fig. 1] S77gX|e] 43
5] ol] T JHEEE 9pre] ARRS WeR gt A&
< st & 7MEEe] S0 wet Afe] sE U
3t basal plang] wi@=t 7HEE] IxRkEe] HEAT0] L
312 Ptk 2E sk, W Sk HAE deii).
HHAALTIES] o] B PBY A9 AFo] PF Ax
PB130C®] AFe] 7P Zsurh. EAE]E Alse] Agho] A
Hom ylo} FHATRS] o] HEFE THE ] Ao
HolRE AL & 4 Atk 2 Fig. 60A] EH AR
Feo 7PE sk PB2106% PB130G2] Ade] HlZ=sliTh.
N5 B Fro] Fdio] AAREA B AFo] o
Eojx)7] wjite] WMo w wHIE 9 ko] SRR A
glo] ZhAskAqE, 2100Cx] €x2] ® PBe 7% crystallite
o] Ashax] HEo o] EolEq] WAl o] BHE 34
She A0 AFEHT) L S50 AT HE
AFRYF UAF] AR (R)CE V= & o™ RIF 1
RS- AR}, 7141 7] basal plane7|2]2] HEe
oe 24 W dEshe A9Hr R O 2, PB210®]
79~ Fig. 5(cpIXe} o] Gxjgle] 2§t basal plang] W
2 A2 W IR AZ 5 basal planete] AE 9wr}
Fokdel wlEt R7F S718le] EHSSIIES] o] Aeols A
o] kAt ZA) gdrhal BojZoHsie)

3.2. MY|81EE EYEY

andl]

N
I' [ =i
0 -
[ ] i
& 1ED ]
g L]
1000 e "e 1
= - 4 =
& m
4 L
v i
= i
..
L = &
10l 4 Yo k. e
v
.. % v A
n

o0l Q@ 04 006 OO 090 01 014 096 018 02
Wikigt of carbon biack powekens / g

Fig. 6. Electrical resistivity of packed bed carbon black powders,
AB, PB and heat treated samples at 86G, 1300C, 2100C.
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