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Synthesis of H,0O, Using Discharge in Bubble

Masato KURAHASHL* Shinji KATSURA* and Akira MIZUNO*
(Received December 12, 1996)

E R HE RN

Mild sterilization using low concentration H,0, has been of interest because H,0, decomposes into
oxygen molecules which do not pollute environment. In this paper, formation of H,0, using a discharge
inside bubble in liquid has been studied. Spectrum of the discharge indicated an intense emission due to
the generation of OH radicals. After the discharge, OH radicals are converted into H,0O,. Using pure water
H,0, concentration of up to 50 ppm could be obtained with tap water, H,O, concentration was lower,
but could be raised by inserting a separator. Sterilization effect of fission Yeast cells by the H,0, water
generated by the discharge was experimentally confirmed.
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Fig. 1 Electrode system.

(a) Electrode system with a separator, (b) Photograph
(without a separator).

NE : needle electrode (*H.V.) [O.D. : 0.51 mm ; stainless
steel], GT : glass tube [ILD.:2mm; O.D.:3mm],
PE : plate electrode (GND) [aluminum plate electrode],
SR : silicone rubber sheet, V : vinylidene chloride sheet,
GF ! glass filter, PT ! plastic tubular [inner sample : 50
ml].
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Table | Experimental conditions.
. . Resistivity ... [Treatment time  Supplied power Distance G
Experiment Solution [kQ-cm] Separator [min] (W] [mm] Result
H,O, synthesis pure water 416 — 0-15 20 or 42 25 or 40 Fig. 4(a)-(d)

Sterilization pure water 416 —
Sterilization tap water 4.5 -
Sterilization tap water 4.5 O

0-15 42 40 Fig. 9
0-15 42 40 Fig. 9
0-15 42 40 Fig. 9
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Fig. 2 Measurement of light emission spectrum.

NE : needle electrode ("H.V), GT : glass tube (ID. I

mm), PE ! plate electrode (aluminum), N : needle elector-

ode, M.M. & C.U. : monochrometer & control unit, P.

M. : photo multiplier, AMP : amplifier, A/D : A/D con-

verter, COM . computer.
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Fig. 6 Difference of ultra-violet absorption spectrum of
pure water after the discharge.
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Table 2 Ultra-violet absorption each molecules.

85 (41)

B, MAOBE LFHEE, KPSWEBRER X 281050
OFEEIZEBIEAZEOERICIZ2bOTHEZEHEZON
3, '

3.4 KPSUEMEBEORELANRT N

ERRMEOEREE 2L 72 & & Offizkef Ok H S
BOFNAR R T @R, BN R, O HeE
FNHREOFIEEFR L T 5, 309 nm, 656.3 nm>' |2 %
NENOH S Y40 E Ha DAY NBHRES KT, B
FDARZ M (777 nm>®) BEHE S W E»r -7z, OH
VHEk Ha DARZ MBBESND b, BRD
I & A U BRSNS EBEE TEEL TS
D, THOWBICLVHMESHOH V408 L UVKFEE
HELTWB I EPHETE S, [N TELR0H T Y
AWK T AHRERILARR L2 5,

35 BEDE |

B HER T v DR 2 Y 8 1R, i AR B g, BRI
QBRI ¢ 2L T B, Mk, FPE L ToakiEK, B & UK
EAEHOE V=5 BIBALLEZFTORETHS, £
DA BT b ALFREFE ¢ 230 % L EFERPMET ¥
22 LRI NI, AGEKR TRV —8 BREA LR
BT, t=5min THEEEN 100% %2 TwaH5, Zi
v —3Ths 7 4 VI B LRED, BEFOY
SN EEINT BEICIRE R TR LS L o oD T
BrwuhEbhs,

BREE OB KRBEOMERHR LK wRd, HE
B CIAKICENEE L T B 70, KPGEKETE
B & el bk ROV ORE L HRE ORI ORI
HEbhz Bbhs, Likdo CREORBIKRES
i, BEa e Wk CRPREKE 1T b &0kl
KFEE AN (3, 521, BELks EBbhd,

R EE DR 2B 10 2R T, MiAkzHve/ v —
& 7% L CKPRHEME 2T o Ive, Bkl

Molecule Absorption peak [nm]
Os 265 AR VRSV — 8 BREAUKRER T /ey v Vi
H.0, 215 BERE R & o LTRBEMREFANIERTH S, WY~
NO,~ 214 vk b EE K RIBER 16 ppm & Uz, %7z, 30%AMR1L
NO.~ 214 K% (nacalai tesque) ZHIACHBL, WIE 16 ppm & L
20
Z < . He
R B et U A -
Eg 0 B et s Vot oo nasppan) WA o ot vohrary
®
10 500 250 300 350 200 450 500 550 600 650 700 750 800 850 900 950
< Electrode 1 -tk Electrode 2 L
wavelength [nm]
B 7 #kTOKRPGIHEILART b

Fig. 7 Light emission spectrum of discharge in bubble using pure water.
p=110-350 Torr (1.43X10*-4.6X10* Pa), glass tube inner diameter 1 mm, Electrode 1 quartz, Electrode 2 © glass.
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Fig. 8 Direct sterilization using discharge BE
inside bubble.
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Fig. 9 H,0, concentration after direct
sterilization.
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Fig. 10 Indirect sterilization using H,O,
water generated by the discharge
in bubble.
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