g Carbon
Science

Vol. 4, No. 2 June 2003 pp. 74-78

A Study on the Characteristics of Plasma Blacks Prepared by
Plasma Pyrolysis Over Metals Coated Honeycomb Catalysts

Soo Yeop Park, Joong Kee Le®, Kyung-Seun Yod, Wonihl Cho** and Youngsoon Baef

Eco-Nano Research Center, Korea Institute of Science and Technology, P.O. Box 131, Cheongryang, Seoul 130-650, Korea
*Dept. of Environmental Engineering, Kwangwoon University, 447-1, Wolgye-dong, Nowon-gu, Seoul 136-791, Korea
**Korea Gas Corporation, 973, Dongchun-dong, Yeonsu-Ku, Incheon 406-130, Korea
* e-mail: leejk@Kkist.re.kr
(Received June 10, 2003; accepted June 27, 2003)

Abstract

Four kinds of plasma blacks were prepared by plasma pyrolysis under various metallic catalysts coated on honey-
comb, and investigated the catalytic effect on the characteristics of the plasma blacks prepared under plasma pyrolysis
condition. Pt, Pt-Rh, and Pd catalysts were employed as active materials to prepare the plasma blacks. In the experi-
mental range studied, the metallic catalysts influenced on surface area, particle size, surface oxygen content and electri-
cal conductivity of the plasma blacks prepared. It was showed that more dense particle of plasma blacks were prepared
under existence of metallic catalysts. Presence of the metallic catalyst reduces the electrical resistivity of plasma blacks
due to the decrease in the amount of oxygen functional groups. The highest electrical conductivity of plasma black was
observed in the Pt catalyst and then followed by those Pt-Rh, Pd and bare cordierite honeycomb.
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Fig. 1. Schematic diagram of temperature programmed desorp-

tion (TPD) apparatus.

1. 3-way valve 6. furnace

2. oxygen trap 7. temperature program
3. moisture trap 8. thermocouple

4. mass flow controller 9. column
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Fig. 2. Resistivity measurement tool for plasma blacks.

1. ampea prove
2. volt prove
3. fixation screw
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Fig. 3. Surface area and H/C ratio of plasma blacks preparec

over various metallic honeycomb catalysts.
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Fig. 4. Transmission Electron Micrograph (TEM) data of pasm
blacks prepared over various metallic honeycomb catalysts: (a)
Pt, (b) Pd, (c) bare honeycomb, (d) Pt-Rh.

Table 1. Average particle diameters of plasma blacks prepared
by plasma pyrolysis over various metals coated honeycomb cat-
alysts

Carbon black  Honey
Properties comb Pt Pt-Rh Pd
Diameter (nm) 281 22581 2341 30x1
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Fig. 5. Thermogravimetric curves for plasma blacks. Heating
rate of 10C/min under nitrogen atmosphere.
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Fig. 6. Thermogravimetric curves for various plasma blacks.
Heating rate of 1T/min under oxygen atmosphere.
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groups for the plasma blacks prepared by plasma pyrolysis over
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