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Influence of Pulse Width on Decomposition of Dichloromethane
by Discharge Inside Bubbles in Water
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Influence of pulse width on decomposition of dichloromethane (DCM) by discharge inside bubbles in water has been

investigated. The discharge reactor consists of a glass tube and a tungsten wire inserted into the glass tube, which is immersed
in the water. Argon gas is injected into the glass tube to generate bubbles in the water. Two types of pulsed generator, a
magnetic pulse compression circuit and an inductive-energy storage system using semiconductor opening switch, are used to
generate high voltage pulse with various pulse widths. DCM which is a volatile organic compound is employed as a specimen

to evaluate decomposition efficiency. The DCM is decomposed successfully by discharge inside bubbles in water. TOC

removal efficiency and DCM decomposition efficiency are similar in each pulse width. Energy efficiency for decomposition

increases by decreasing the pulse width.
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Fig. 1 Schematic diagram of the reactor.
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Fig.2 Schematic diagram of the magnetic pulse compression circuit.
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Fig.3 Schematic diagram of the pulsed power generator with IES
using SOS.

7IVT ¥ (Ar) % 30 mL/min CHEA L. F72, HEA
LH AL, oy T 2AE2 B THER SN 5.

212, MPC BIE I (CRA2% & T #AEFT , MPC3000S-
SP) ORI Z/RT. I T U3 CoAEMEIRIZED
FEEEIN%, YAVAIPONIILLE, /VANT
YA (PT) /LT, CGICTALVEF—DEHEIND.
CllHEESI N AV F =25, S, C, SL, C;, Sk
BRI THEM SN, HITEE vo &%) AT
ENAD. SLIE, 7OVANEE L) EMT L7205 5
NTwab, F72, MW7 L A% (Mitsubishi Materials
Corporation, DSA-362MA) %352 L12LD, 79V A
MEEZLSETWD,. E512, MY A+ — o
T5ZEICL > THIRICE L EEEDOFEZIIHI L 7.



188 (34) HEAFRE £

312, SOS-IES MERDORIFKE %R, BAKA A v
F121E, SOS # 1 7 — K (Voltage Multipliers Inc., K100UF )
ABEY 2N LHEH LT Fry8v 8 C
AHEGERICLY)LESN, Frv TAL v FHEuEY
LE, CUZE YISV APERENDL., NV A T VA
ZALT, 2RENZEBESFHRE S, SOS ¥4 4+ — FIZ
NER BRSNS, FDOH, Fr/32 5 C&BIOA
YH2H LIZE D LCIRENC X » T, B F DR
T 5. SOS ¥ A4 —Fi&, JEHMIFICER ST v
T O IR ERDTEA, O, Bk B ERAS
AL L. ZOBRMERICEY), FEEENSAL, B
BEv S ENE, 72, QGADOBEMERE % HiHl+
L7z, W62 20 kQ OIKPL Re % Fft L 72,

%45 (2016)

T LAY HHEEEO MPC BIER, 7 L A Y REHLEE O
MPC BB RO EIE - B O—6l % /R3. KiFZEIZ
BT OV AMEITEEFRR & L7z, SEAMEEII BT
%79V AR SOS-IES IR , 7 L R & #fitlE @ MPC
RIFEJR, 7 L A% Rk o MPC BIBHIZBWT, Z
21130 ns, 238ns, 550ns CThH 4. HIUBEDIRKK
fE1E 20 kv, #E D& LU EWEEIE 250 pps & L7z WLHLEA
RIS BIT 2 178V AB7Z) D) 77 7 1HxEGEhb
FOVF =1, SOS-IES VIR TH 3.1 mJ, 7 L A ¥ i
> MPC B JHCTH 3.7 mI, 7 L A % K3EHiE D MPC
BEFTH71mI TH 5.

P REH AL 2 47 o 7212, B IZ2AREKFE (TOC:
Total Organic Carbon) &t (EEE#AERT , TOC-VCSH) % H
WCVR O TOC i [mg/L] Zll5E L7z HlE L7
TOCEEL Y, DM mA2HH L, () ZHWT
DCM [pZim z R 7z,

DCM BgZims =
(Hr 7R TOC WLFE — U % TOC L EE)
DCM D55 f-5: (85) 15

X X [mg] (1)
B ST (12) 1000 ¢

F72, Q) ZHNT, DCM BHEZXRZ kD72,

DCM&Z:

100[ % 2
HIADCM &= * ] )

DCM Widis =
FIOABEIZB VT, 3), @ITRTRIGAR EI2X
STHEEEINLE Fa®xT5YH )0 (OH) &, FEH
WZERAL T Dsad s

etAr—Ar* +e

Ar® +H.O = Ar+ -OH + -H

(3)
(4)

DCM &t b FuaF 5 I Aok T RIS HEEE I
22X 10 M's' TH Y Y, USHEAE W2 DCM it F
X3 IV AN THENLEEZ NS Y,

DCMIE, B FEXFISIUANEDRIGICLEY, H(5)~

() ICRT IS &I ko THALKEIZGmE s .

CH.CL + -OH — -CHCL + H.0 (5)
-CHCL + -OH — CHOCI + HCI (6)
CHOCI + -OH — -COCl + H.:0 (7)
-COCIl+ -OH — CO: + *HCl (8)

ZD728, 1 mol ® DCM D5 f#IZ X D, 2 mol DIEALY

412, )77 ZEREICBIT S, SOS-IES BIE
20 T T T T T T T ]
B MPC without arrester
20
S‘ —_
=10 [\ s <
° 10 =
g o
= 5
So o O
-10L . ! . ! . ! . 1-10
-200 0 200 400 600
Time [ns]
(a) MPC without arrester
20k T T T T T T T
MPC with arrester 420
210 <
[} T
& o
= 5
2o , O
i
-1o0L X L ‘r”‘ L X L X 4-10
-200 0 200 400 600
Time [ns]
(b) MPC with arrester
20k T T T T T T T
SOS-IES 120
21 |, <
@ €
2 o
S , 3
\\1 ./y,
-10L X L ' X L X L 1-10
-200 0 200 400 600
Time [ns]
(c) SOS-IES

4 WMIERE - BRI

Fig.4 Waveforms of output voltage and output current.
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