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Eletrochemical Characteristics of Ozone Generator using
Boron—-doped Diamond Electrode
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Abstract

Thin, Boron-doped conducting diamond films are expected to be excellent electrodes for industrial
electrolysis. Boron-doped conducting diamond films were used as anode for generating ozone gas by
electrolysis of acidic solution. In this work, we have studied ozone generating system using
Boron-doped Diamond electrode. Electrochemical cell and ozone generating system were designed for
decreasing the temperature of the system, which was elevated during the reaction. by circulation of
electrolyte in the system. In order to determine the ozone generation properties of diamond electrode,
experimental conditions, electrolyte concentration, temperature, flow rate and reaction time were varied
diversely. As a result, we could confirm that ozone gas was generated successfully and the
performance of diamond electrode was stable while PbO: electrode was disintegrated. Actually we are

found that ozone amount increased by lowering the temperature of electrolyte.

Key Words : Ozone, boron~-doped Diamond, electrolysis

Fhoa ge 449, wEad eews

1e ARG LA &wAv|se 2F& YA

¥

CEFEuetn Fdsheha

(F5 AFA FYF AAF 4 4897
E-mail : owg2002@hanmail.net)

*x 1 YE Alo)uidt R
w0 QB FAHANG §E5pR

2ol MY 21 WAY] LHFE I
8]t AT R(F4100g/hr olsheit g2 F
ZFX3m Qe

71Ee AR S E2HA7E oidF e
ATE olg3ld 2&& BN oY, o AF
S AAL A A AF9 F2V viH2 EE E
3 2LGEAY B Fo FARHE ¢ Ao
drAes AEs) e BAEEA, Favt
By tlololR2= AT HAYY AE, $£T £
H . 3ed R4y, A E Ade ﬂﬂ—?— 7]:}]51
= Ageltt £33 W AN ge AFE
Q3 ge #4ol AFHI Arh

WA, ¥ AFeME AEA thololE AFE

- 585 -



ol&3t QELAE AT, I 9= LAY
o] A gty BEA-& dobr iz} s}

2.4 ¥

2.1. clolof2= F=el g

27 B9 gololgs ML 05me] thol
ol = powder(Type Micron+SND, De Beers)&
Avkgk n-Si(100) 718 el U< Microwave
plasma chamber (ASTeX Corp. Woburn, MA,
USA)E o]&3le] Microwave plasma chemical
vapor deposition (CVD) ¥y ez @43t &
&2Y90 2+ acetone(Guaranteed, Koso Chemical
Co.Ltd.)®} methanal(Guaranteed, Nacalai Tesque)
9] 9l(v/v) EFEAE AHEstsL, TAYLEE
B:03(Extra pure, Wako Chemical* Co., Ltd)& A}
L35, gdadiod O Fidhe dHELS
10‘ppme] L}

99.99%9) &4% F47]A 7} chamber 22 ¥
293 498 o]FAIE carrier gasE AMEF
Axn, H.el H4& 532scem(standard  cubic
centimeters per minute) 2 ZHE I, gl
4 10sceme 2 @A A ¢gEe
100Torr® RAA) 73, 4000\7\{9»] Microwave
powerol A} TholopE = Wukg 10417 EoF A
k. @A E clolobE = Raman spectroscopy &

g8 At

22 MEZTX

A dllsystem™ Hdcell Fig. 13 Fig. 2¢] e
Yl A& oladsg Algstd Alzteldzm, A
AZE CuT AHEsI2H, cathodeZ% Pt plate
g A2t AsRae 1Mot A £ede
ARESAE A4 At 898 JEE B8 AS
oz EZo7tA "ot d&ee felolEz HFo]
anode, Pt plate?} cathode® HF7lol dZAH
oy, gojotEe HIdMes L&, Aav WF
AFN e F4a71 GASA Dot 714 Ldg
7t2E3 vNkg AsFe vhA] B I 34t
T B402 oA o B&HAM st2E
& oA BE B3 K 49408 HEY gt o
SEHAA F o9k R do] HAFHATL A
Ao ALY &8 & o] & AA Hu,
whg-of ol AAdE wANLE BT RIY $
Acke AA-E 7HAA "ol 0Co)she] M249-&

dste] WeANE WEe Wrvle] wol He B4
& Ay

Refrigeration

- i)hy\m})nd-wv ‘
0y Oy|H, e Pt i

DC Power
supply

le_°.
Oo

Circulation
Pump

Electrolyte

Fig. 1. Ozone generating system
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Fig. 3. SEM image of Diamond
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Fig. 4. Raman spectra of Diamond
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Fig. 5. Comparison of Diamond and PbO:
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Fig. 6 Effect by electrolyte concentration
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Fig. 8. Effect by electrolyte temperature
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