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A X Tl TREAET VI 7T X< 2 L0 AR SN - EHEMTEEREORIE R mITtE 238 2 ROSHE] & E
L, 77 XA~ CAERSNT-EHEMEHEE S RPYE DRI E LD & 2 CTRIET MO0 TR,

%1 & M) CIRIENE 7 7 X~ DAY ONKNE, F 7 MEHERL, B - A A7 8O Sehmifs
WA SN TWAD, 77 A~—REHEERIC OV I HFICEEFE SN TE LT, ZORREE L THTF LU
DOFESEDEENDLOMEDRE L TND LR, ZDOARETIEIT I A~ 2 KR EICRN L TR G2 5
L, ZOERLEFGIGHERE L KPME ORISR A 60T 5 Lk <7z,

%2 THrgedhi) <, EEMmEMBEORMEBRESN 1n LT EIEFICEWZ &, HPWE ORI miE
A OWTIE, FEEERICH LI~V T A at s X ARy (PFOS) 13E D0+ O—HNRMICEE
TWAZ L, IEREIENERTH DEREA A 13 A A LRI K D RETEORES TR NRIR D 2 L2k, =
NOEATHERE R AR L, KIEREEESAPEBEMOWEIZ T T X~ & B &8 THIE S 23R8 2 81
FTHI LK, EHFMEERE SR WE L OMIGHERE SN TE D Lk,

03 ' [5EBR - JEEEE) T, PROS, fHEEA A4, nuF i AbA F U KBIRICKKIE Y 7 A~ 24 5%
OO TT AT 74, BEFEEBSIZOVWTRERNS & EHIC, 7T AvFRRISICE > TER SN =WE % 1
ETHEIE7 n~ N7 7 /EESE, A A r7u~ T 7, SEAWEEERH, ¥Aru~rT 7, WA
W BHEE, 77— U ZZBWIRIN SR O U L PERRIZ DV Tk Tz,

Ham DKPEKIENERT V> 7T X< K 5 PFOS SER5 fRED IGIRFE ] Tk, KPRIEHERT V=
7T X~ & YR 110 pmol/L 0 PFOS KIFIEIC 600 4y HRE L C PFOS % 98% 3 fif L 7= & & D4y fREIAE R & HIE L
R C T vibA 4, ~v7)vd v VR o E¥E (PFCAs) (2h1%C, CHF,;CO00H (i=2—-7), C,HF2,S0H (m=2-8)
FRIEL, [ATIEY vALRFEHF A ERE LT L7z, WE L0 BRIERD N D, [MBICEEH TS
CsF11—CoF6SO0sH,  CoF1,—CF3S0:H B3 C—C #E AN EITHHET 5 Z £12 X Y PFOS BN fif S vtz Lk ~7=,

%58 [RREAFE ST XA~ BEIC L WEKIFR T THIE SN AEFEKG) TiE, RREERKET T X<,
KEJE SNV AKFET T A~ ZPRE 1,000 pmol /L OREER/KIEIRICEINEI 60 47, 90 rFRE L7228, RHERA A i
E DR, BREEEA A OEIMNENT OGS BRI SN2 hoTcZ 2R L, ZOXIITKFET T AwHT
ERE SN D KRBT TIIREEE A 4 DB ILENR o722 LD, KBFRFHEOEHEMIEMERIL, &P e
AU PNEET HEEE CREETE RN ERNbh oz bk,

HewE o A A v ERKER~OHKE EERT VI 7T XA~ BE] TiE, BE 2. 1mol/L O
{BF b U T LKEHE, I 7T R T AKBRICKRET VA T A< BE Li- & 25, EFRARITBEE
i 600 B CHRER IR0 o723, 3 U RAERICHKT 5 EHAEAITRNRER 30 TR Iz, 77 X~ s
WD EBRRE B & RIS TR SN TW A A Ao, I A 4o ORI R EEES 2 EZET 52 LIk
D, 77X OEFMEERIIRTYE L RIBRRE O THIGT 5 Z ERbh otz Lk,

B 7E R CIIAMECHLNIERERIE LT,

Pl bEo X o1z, AL CIIEHMEMERE &S IRTPWE & OKSERZ R, KEiEHES<H 5 PFoS, JER
ETE MR TH DEEEA Ao na P At A A UICKREIET T A~ # B LBE SN AL ZEZ HiET 5 2 &
T, 77 A~ omEFMIEHEREITRTWE &L KMEICEEHIEE S, HAWIE, P OKIKRAE TORKIGT D
ZEEHBMMI L, RS, SHEMEEENEHET CIIREREOLTLIFIHTE RN\, L7t
T A FHENISELE LT LRGITEEMEEREL 4 OB K BEEOEFHMEICEHR L CRIHT 52 &
NEETHDLHZ LERLT,

E%  FSCEEIE. FASC 2000 57 & 3830300 354 1 H3™SRHT 54, b L<IEI800 354 1 HfRH L T EEwy,
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Plasma in contact with liquid is widely used for research involving water treatment,
nanoparticle synthesis, and so on. However, plasma-liquid interaction, which is physical and
chemical phenomena occurring at the plasma-liquid interface, has not been fully understood.
In order to deepen the understanding, this thesis has investigated where short-lived active
species react with substances in solution by understanding chemical reactions induced by
plasma.

A DC plasma generated in argon gas bubbles was irradiated to a 110 pmol/L
perfluorooctanesulfonic acid (PFOS) solution for 600 min with a regulated current of 10 mA,
and 98% of PFOS was decomposed. By analyzing by-products both in the liquid and gas
phase, this thesis has found that the PFOS can be decomposed in the vicinity of the gas-liquid
interface in the gas phase.

A DC and pulsed hydrogen plasma were irradiated to a 1,000 pmol/Li nitric acid aqueous
solution for 60 min and 90 min, respectively. However, nitrate ions in solution were not
decreased, and this thesis has mentioned that the short-lived active species, such as hydrogen
atoms, could not reach the nitrate ions in solution.

A DC argon plasma generated between a pin and water surface was irradiated to a 2.1 mol/L
sodium chloride and iodide solution with a regulated current of 2 mA. Chlorine was not
detected after the 600 s plasma irradiation while iodine was observed after the 30 s plasma
irradiation. This thesis has mentioned that these results can be explained by considering
concentration distributions of chloride and iodide ions at the gas-liquid interface.

In conclusion, this thesis has found that the short-lived active species can react with the
substances in solution in the vicinity of the gas-liquid interface in the gas phase and at the
gas-liquid interface in the liquid phase. Moreover, Based on this finding, this thesis has
mentioned that it is important to change the plasma depending on whether we would like to
cause the chemical reactions in the bulk or at the gas-liquid interface.
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