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Solution plasma (SP) is defined as a specific type of non-equilibrium, cold plasma in solution. The merit of SP, compared to

other types of plasma processes in liquid phase, is that the system provides a concise chemical field to realize the selectivity of

chemical reactions. SP has been used for metal nanoparticles synthesis, surface modifications, organic-compound

decompositions, and carbon materials synthesis. However SP process was realized in only closed system reactor. In this study,

we have developed open system reactors for SP; pencil type solution plasma reactor. These reactors can transfer SP technology

to the fields of surface treatment, biology, medical, and so on. The reactors were categorized into two types; needle electrode

and coil electrode or mesh electrode types. It is observed that by decreasing electrodes distance, plasma is shifting from the
end of needle electrode and generating between mesh and needle electrodes. In the coli electrode type, the stronger peak from
W electrode with an optical emission spectroscope was observed, oppositely, the weaker peak of Ha was observed compared

to the mesh electrode type. This show the mesh type electrode is suitable to the application of surface treatment and bio-

medical tool, and so on since the gas temperature is lower and electron activity is higher.

1. #§
TIARIIEFORL LT, KB TOHEESEL L
NTED. FIZ, KB T 7 X< 30RO ST
DIV 77 A~ L IZR L 572 UnE 2R T 5. 20
728, BeA RICERERE 2 L) AT 7T X~
DEFFEPRE SN TG

TAlx, MEEBRR ARSI ToLF Nl %
HEL, BFIZANA R=—F XV ABFE WV, BmETO
SRR Il 7T A~ 2 A5 2 L2 L
TWb, COBEBRPCTOIRFE TSI A~% V) 2— 3
75 A< (Solution Plasma: SP)® & I35, X 1 12 KCI
<man>m@ﬁ¢f®vul~>ayiﬁf7®%
FHBEZRY. SPI, 1 ps AiEO 7OV g FFO 4T

WIZE D& V%EWJHT% N XY A AR PR
TWa, —J, 77 XM OEFRETT A & L

L, IR 2 MR LT b, BRIMZENE D S I
77XV¢DW%AMﬁﬁ ZIANT ALY 72 Pl O Z21E
Bd b, BlzIL, WEE 79 RAHLD SRR

M ERER AR L, FiE T, B L2 HERREC

¥F—TU—K:
T5A<
TR REIAE TEgeR
(T464-8603 I A5 R T THEXAENT)
Graduate School of Engineering, Nagoya University, Furo-
cho, Chikusa-ku, Nagoya 464-8603, Japan
" hiro@rd.numse.nagoya-u.ac.jp

Wh 79 A<, JEFERE, V) a—var

EN AL o TWE, TIARHEHDPSIEAF Y, TIH
BHR R EDA L, SRR HAN S S, —
T, BHWEIE T I AR EHoTBY, BELEHEOM
AEDHRIT LD 2 2 FUSYE % S H (SP BUSH;)
MEET A ENTEL, ZOREICENT HIEEEL
FMAT AL TERET /HT 7 Roh—RyF /T "
% EOEEATRETH V), BEith R MBESFE~ OIS H 2 HIRE
EX NGV
ﬂE@SP‘iE%Ti LW, BOEHE B A E A RL
FUTZBARAMEA 72720, 75 X<k ifhbE 1 -
DORGEE—RIL L7274 1o TnD, ZDIALT
X, ¥— 7 —EFETORINREICRE S N L IERD R
DFISEIEICEE L TWD, —J, BEEE— VPR
JE7 7A=Y =y MEICRE S NS RBGRO FUGEE~
BIEEAETHD. 4tk FICROUSEIESTTREZ S

1 Va—3var7IAvoONFEEER
Fig.1 Optical image of solution plasma.
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Fig.2 Current-voltage characteristics without plasma generation.
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Fig.3 Pencil type solution plasma reactor system ( coil electrode type ).
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Fig.4 Optical and infrared radiation thermometer image of plasma
and solution in the coil electrode type system.
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Fig.5 Current-voltage characteristics of (a): plasma in coil
electrode type, and (b): SP in conventional counter
electrode type.
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Fig.6 Optical emission spectra of (a): plasma in coil electrode
type, and (b): SP in conventional counter electrode type.
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Fig.7 Pencil type solution plasma reactor system (mesh electrode type ).
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