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Various materials of the rod electrode were examined in pulsed arc of PEN-Jet (Plasma ENergized-Jet) with 

working gas of air, which can be used for the surface treatment under atmospheric pressure. The erosion of the 
rod electrode was measured and it surface was observed. The amount of erosion and surface appearance were 
found to be different for the materials, input power and energizing time. Tungsten (W) rod electrode was 
oxidized immediately after starting the discharge and tungsten oxide (WO3) powder was generated over the side 
surface of electrode tip. This powder contaminated the treating surface. Copper (Cu) rod electrode was also 
oxidized immediately and CuO/Cu2O multi-layer was formed on the electrode surface. However, the erosion of 
Cu electrode was quite small. Platinum (Pt) and iridium (20 wt%)-contained-platinum (Pt-Ir) rod electrode were 
not oxidized and their erosions were significantly small. This indicated that they could be employed for keeping 
the constant electrode-gap and processing the surface treatment without contamination due to electrode erosion. 
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1. はじめに 

プラズマを用いた表面処理は，化学／物理的反応を利用

して，有機汚染物質の除去や，粗面化（表面を荒し，表面

粗さを増加させること），官能基 （水酸基：OH，カルボキ

シル基：COOH，など）の形成，などを選択的にあるいは

同時並行的に施すものである(1)。最近では，大気圧で発生す

るプラズマを用いた処理技術の開発が期待されている。従

来の低圧プラズマ処理に比べ，装置構成が単純，操作が簡

単，導入・ランニングコストが低いなど，工業的利用にお

ける優位性があるからである。 
大気圧プラズマの発生方法として，大気圧グロー放電

（AGP: Atmospheric Glow Plasma）(2)，誘電体バリア放電

（DBD: Dielectric Barrier Discharge）(3)，RF 放電(4)，マイ

クロ波放電(5)，交流／パルスアーク放電などがある。筆者ら

は，大気中のパルスアーク放電を用いた PEN-Jet（Plasma 
ENergized-Jet）(6)およびグライディングアーク(7)の実用化

に向けた開発研究を行ってきている(8)。これらのプラズマは
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