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Abstract
Distilled water was irradiated with an atmospheric-pressure argon (Ar) plasma jet in air and Ar gas.

Absorption spectroscopy and high-performance liquid chromatography (HPLC) were performed to compare the
two samples of distilled water. In the absorbance spectra of the distilled water irradiated with an Ar plasma jet,
a peak was observed at a wavelength of approximately 200 nm. This peak was found to be attributed mainly to
the presence of nitrate ions (NOj') and also to the presence of hydrogen peroxide (H,O,) and nitrite ions (NO,")
for plasma jet irradiation in air. For irradiation in Ar gas, however, the peak was found to be attributed mainly
to the presence of H,O, alone. HPLC revealed that the concentrations of H,O,, NO3", and NO," in the distilled
water irradiated with an Ar plasma jet for 20 min in air were 58, 41, and 5 mg/L, respectively. In contrast, the
concentration of H,O, in the distilled water irradiated with an Ar plasma jet in Ar gas was 86 mg/L, and NO;™ and

NO,” were hardly generated.

Therefore, the concentration of H,O, generated in the distilled water by plasma jet
irradiation in Ar gas was approximately 1.5-fold higher than that generated by plasma jet irradiation in air.

This

finding suggests that hydroxyl radicals, which are active oxygen species, were also generated approximately

1.5-fold by plasma jet irradiation in Ar gas.

Therefore, irradiation of an atmospheric-pressure Ar plasma jet is

expected to be more efficient in Ar gas than in air for decomposing harmful organic compounds in wastewater.

Keywords: Atmospheric-pressure plasma, Distilled water, Argon gas, Absorbance spectrum, HPLC

1. [XFC®IC

HERLT T A~ & AWK OREGEILE Y% 7R
L, BEAKZEHELT DHIENITTON TN D ”)’ﬂ%®ﬁ
AL G OB RIZIE, WEST 7 XA~ OEABKY
(H,0) 1222 L, H,0 OfifBfEic kv %%ET57}<§§(OH)7
CANNEELTWDHEEZLNTWVWS ), OH T V7
JVITIEERE B THOER L D 2 FF > TR 1) AL
B ERIb s RT 5.

T TR, KRRET AT (AT T AT = v b
%%wtmzm¢@f%V/7wwm@mam$@ iR
ALY, 2OMREOT T, Ar F I X~V 2y M
KB4 2 L, REKPITEEEL K FE(H,0,) 78 %

Db, FOBEREIZTST X~ B O LD
*1 I%ﬁnﬂ%%* VAT A TFHLE LR

*2 Mb%ﬂ@ﬂ&

*3 R ey S

4 I? BRE T LB HET

BT 5 Z L&, @it ve—( s v

3 MT(Flow injection analysis, FIA)Z FH W TCTHI S 2 L7z
B 20 H0,1%, I X~ OETNHRE KD H0 IZH
22 L, HO DIREEIC L 0 3&4AE L7 OH T VA VF LS
THZETRELEEEZLNLTWD. 5T, H0, D
WX, 79 XA~ BEINZ L > TRAELZ OH TP H LD
MEREL TG,

WIZFe &1L, REAKIZAr 7 TI7 A<=V zy bERFT S

&, BRIKFIZIE Hy0, 721 TR < FEBR(HNO;) & Ffig iz
(HNO) B FHEL TWDH I Ea R L. AEAKF TIX
HNO; 13 KFEA A (H) & R A 4 NOOIZA A1k L,
HNO, (T H" & BRSEE A F > (NOOWTA A Ak L, NOy
7T R~ R O 88 00 fE D R BRI BN D A
NO,yIREIZIZFEAEEIL LW £ &, 8 RIS U LD T
LRETTC-T 7 FILEF LT T I UWMIEEEIC L D FIA &

JAWTHLNZLE Y., 2 bdD N0y E NOYyIE, 9 X
~HDOET DB DEFE T (NYCEEF 5y T (0,) I fE 22



e e T LTV H AN TREETS 7 X~V = v MBS I N7/ KD Hg

L, N, DffBEICE D IAELE N & 0, H 50T 0, DIREE
WCEDRAELZ O BREET L2 TRAELZEEX DN
TIN5,

S HhlcFHAx L, mlEKks e~ NI T T 4 —
(High-performance liquid chromatography, HPLC)Z i % &,
H,0,, NO3, NO, DR HMFEIRFICA[BECH H Z L &R L,
INDHOE—7 OME L RIEDRERZRD, H0, RE
& NOFIRIEIZT T A~ HAST R O SIS - LE BRI
M 20 NOYIREEIZIE L A PR LR & 2B LT
15)

EROIIICEKF TEEKIZAr 7T A~V 2y N
WBEH 2 &, 2R KPICIE H0, 721 Tk 72 < NOsy & NOy
HIEAELTLE Y. BEAKRPTOFEIEEY D RIZIB N T,
NO; = NO I I IE T 583, NOy<° NO,y DFA L
TAHPOBEBA DIV —DRETHLEEZDLND.
—7, H,0, 1ZiEMmERTHY ' Kb oHEILAD
DAL RICH ST D 2 E DN/ END. fE- T, BEAT
DHEBALEM DO FRIZEBWT, OH 7 ¥V h /L E H,0, DI
IMFAEHATHD. R ELT, 77 A~ BEFHCERBRL
MINOO)A 7 DR EZ IR L, TG MERE R FE D A AR A e e
THZENEEND. R TIL, ZNZRHFAET 57201,
TR BHFIC T T A NEKEERA L2V EL DI, R
FRF ORISR Z Ar A CTREMR LERZITo72. $T2EX
L Ar FA L OBEBERIET D729, 2R E Ar T A
FTCOT T X~ DRNALT MVHIEEIT> T2 RWTT
T R~ A U7 BB K OB E ALY N OVRIE 21TV,
H,0, , NOs, NOyIZ K DWEDE a7, &l
HPLC JI%E 17\, H,0, , NO;y, NO, DF&RE DAL %
P, ELT L Ar AP COHEZITo 7.

2. £ &

Fig. | ICEBREBOMKK ZRT. 7T A~v V= v b
FHAETRSIE, FEEOATEES 50 mm, N 6 mm,
AR 8 mm)IZ LB AR O 8 E (AR 4 mm, MR 6 mm)%
AL, AFEEOIMUICHEMBHOHTE(ES 0.05 mm,
M8 10 mm)Z& B\ S TH 5 19 s EE 2T
5Z&T, BEEOAKRENTICHEEENY TIHEL A
KL, fiAL?z Ar W AE T T A~fblL, TOT T A~
DREPIZY =y MRICEHT 2. Ar 77 A~V = v b
¥, Logy @& EFEJR LHV-10AC % f v CJE % %% 10 kHz,
FUMEE 10kV, TAFE 0L/ TRAESEZ. Z0
ZMETIRHT T A~V oy MIAEE N D KA ICHE
A 6 mm F SH 30 mm EHI T . T A EOMEKIC
1%, Kofloc B4 Ay Bt RK-1250 & 7=, #&JE & it
DB X, Tektronix #1572 % )L A4 11 2 22— 7 TDS1001B,
EEET 1 —7 P601SA, Bt 7 —7 A621 & FV Tl
ESNT., TOT T A~V xy e, BHE60mm OF T
28 — VNOFOEHMFER OZK R K 10 mL 12 1~20 57
MR U 7o, BRSREE (A 58 o e b KK E TR
BEYE, 15 mm & L7z, Ar WA TO T 7 X~ MHEHT,

Ar H A Z Fhm SE =T 7 U g iR R o R (88 X 80X 30
mm’)N TIT - 7=.

Ar 77 X<V x vy NORKALY FVHNEIZIE,
Ocean Optics ® 7 7 4 N~ )L F F ¥ > x V5o N4
QE65000 % W7o, Ar H AT TOIHNK AT FLVHEIET
X, 727 VNABREROBEO oI a¥En T A TERER
I, EINOLRNETORKEEZRE Lz, BICHWZA
YEH T A, WE 190~1100 nm T 85%LL D%
RKEALTVD. Ar 77 A~V =y MR SR REK
DWSE AT FAVHIEISIE, B ARS8/ e B &
V-630 # 7z, HPLC MIEICIE, HARSERKR T
PU-2080 Plus & UV i {H#F UV-2075 Plus, YMC % 7 A
Hydrosphere C18 % I\ 7=. B &HHIZ 0.05 % U > KR
Z vy, didk 1.0 mL/53 [ CIT o 7o BB O R4 D
FlX210nm TITo 7z, MEICHWIZRE O &EIX, 20 o
LCThor.

3. MERBFIUVUEE

Fig. 2 B K~D T F A<V = v NP O T &R
T L, IRV oy FHICA MY —~ENEE
L, TNREBKEHETELTCND. o TT T X~

Copper tube

Flowmeter

Current

probe Quartz tube

Oscilloscope

Sample

Highvoltage L High voltage
probe power source

AC 100V

Fig. 1 Schematic of experimental setup.

Fig. 2 Plasma jet irradiation onto distilled water in (1)
air and (2) Ar gas.
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Fig. 3 Emission spectra of Ar plasma jet for irradiation
in (1) air and (2) Ar gas.
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Fig. 4 Absorbance spectra of distilled water irradiated
with plasma jet in (1) air and (2) Ar gas.
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