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AT [Z2WFKPRIANT T A~ &2 HWZAK T v #LEWORBE R SBAEICET 20098 8L, K
WNERIEHE S A RME THLHEK T v RLEMERIANT 7 X< L0 BELT 5 FIEICOW Tl 7z,

F1E M) <1, RENREE Y o FBbEM T~ N7 At at s 2 ok (PFOA), ~ v 7t ad s #
VAR B (PRFOS) OHEHIR, BREFE~OREME, RIREIC L D2EAEHESCHEEFIZOVWTRT & LB,
FHE 7 v LA O T T OIERIAFNC DN TR, o3 EI R 1T 2 WFHiEE ORI & PROS & A 1 Ak 3AI D
F A NRAEN A THHZ L ZHONT L, SBEL T AL OV TR,

W2 TEM Y v BALAWROIFEENR ] TIX, PFOA, PFOS Oy fi#FFeHl % 431k, S fiimie,
EIZOW TN TOMT RV X =R EUHFREORBRE LT/ T 7L, AFEo B1EI135y
FAXR =R L BTN T E ERIZETH D Z L2 TEMITR L,

%3 OIRMEEREE - FHIMEE ) T, KPICEENIGE T v BILBEMONMRAT 7 A~V T 0%, 75
A< EHKAREEE A Y 7 by =27, EREEEIZONWTHRRD L LI, KK/ e~ N7 ERE
TR E R & T AT RN A ) O E R TR ORI OV Tk

%4 TRWR T 7 A~ DML 7T A< X287 v BILEWO 3R] TIE, KPSKIEANRRT Z
R DFEFERFEIC OV TR, $F— /K i O B 12881 5 g T EIEMIRIREmOE AT 506 V £ 7D,
SEEMICBIT A TH D 300~354 V& EBDZ L, HAREIL 2000 Kaigledl b, EHICTT AL
L7 v F#LEWOSIREFEZ G Le, EMEROENT 7 X~ VT 7 ZTE7T 7 AL BTN T
N2 MEFHEP RO TRE L, SEEOM L =X —Rom IR T, ERLE T 5ERT
DT LRI,

B 5\ (ZWH ST A<V T 7 2L D67 v FLAEMBIRO VAT N3N TliE, FEARICHADOKRE R
LT & RV X =R A WS LT LR A HBL TR, 21 HD T T A% F v S H T 2 NHFR TR
FIBEE4 5 PFOS 43fR s AT LB Uiz Lk, EBRICHEE 50 mg/L 0 PFOS IR 1 L OOy RALEE 21T\, 20 HF
[T 98% @ PFOS % /0fift L, J3fiftm /L ¥ —Zh=RIIMAFJE % B[RS 4.39 L/kWh Z Rk L7z Z & h, KAWL
AJREZR BN D PFOS 43 AT JDOBAFRIZAREh LTz & k<7,

H6E [AKPTRENT T AvDEFIMALEEIES I 2 L—3 9] TlE, 21 W7 T X<12 X % PFOS 43 iR Les
BETIALTHHE B E LT, ERIBATTCTH D 21 WHIKPRIBNT 7 X~ &2 TT M+, BHDO7TX
~ B OBEBRFEDOREE ET — X 2 TICTT MHAANTRE R, EROBEBFREMEZ BERT 28
R L, Bt L 79 A~ RiREEZZB LEEANR T 7 A~ T NV EER S Ll i,

55 7 5 TPFOS 3 fE OEJREI « 7' T X~ - P FSOSHER Y I = L—a v TlE, 56 B Tilk~<7z 21 W5
7T AT V& VT PFOS R DS I 2 L—3 3 U EAMRRICT A HIEIZHOWTRS, 75 X~ U2 K%
HI72 PROS S0l & B8 L, S REI AR O SO 2 E BN O TAFELE LTI 4 v T 4 73T R
— X T DHUMER, BEEAN LT, TOME, 77 X<Ilk o> THEESILD PFOS DR 38%H3 4y fREI A= i % %
452k, SMEIAERY DS R PFOS O 50%TdHh 5 Z & & R ERa, BONRNTA—=F T 4 T 4 I
HEMNT D LTk L, 7T X< XD PROS il fE & 910 CTEEMICH B M Lz ik,

HeE il Tk, AMECTHELNTERERE L,

PLED X D ICARGR I A VA MRS ATHEZ: PROS 73 AT L& LTH v XU HNTF A M&EFFD 21 WHI
FA= VT I HERFBEL, MO LY bEWOIRER L SR ERER LT 2R & LI, ERER
FTHAHKPRIENT T A~ ZRIBEER TET MET B FEEZHANTPROS 3R AT LDV I 2 b—a VBT
JVERESE L, PFOS RIS TET AN OREEREH CTh 727 T A< X % PFOS Ayfi@fe 2 ERANCIH O niC L
720
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Perfluorooctanesulfonic acid (PFOS) is widely used in industrial and commercial products
such as foam in fire extinguishers and coating agents for semiconductors owing to its
chemical stability and physical characteristics. However, PFOS is remarkably stable and
remains in the environment. Moreover, PFOS cannot be decomposed by conventional methods
such as the advanced oxidation process that uses hydroxyl radicals. Although PFOS is
decomposed by incineration, only a handful of incineration facilities exist in Japan. Therefore,
onsite disposal method is strongly required to treat PFOS solution in a fire-extinguishing
agent. This thesis reports on PFOS decomposition using multiple plasmas generated in gas
bubbles for a scalable water treatment.

Ballast capacitors were used to generate multiple plasmas, and a 1-L. PFOS solution was
treated by 21 ac plasmas. In 1200 min, 96% of PFOS was successfully decomposed with the
mass balance of fluorine reaching 90% or more over time. The decomposition energy efficiency
and scalability were significantly improved compared with those of the conventional dc
plasma method using a ballast resistor and other chemical methods. The exhaust gas from
the reactor was recirculated through treatment holes to reduce the gas-consumption flow rate
to approximately 10% that of conventional systems. Furthermore, a plasma model using
circuit elements such as a diode, an ideal switch, and a resistance was developed for circuit
simulation with the combination of the power circuit and plasma reactor. Additionally, a
PFOS decomposition system by plasmas was experimentally modeled using the reaction rate
constant between the plasma and an organic substance involved in PFOS. In the result, the
decomposition reaction process of PFOS using the plasmas was quantitatively verified by a

simulation model with the combination of the power circuit and plasma reactor.
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