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Abstract — This study has carried out a performance improvement gfeitrode for the purpose of organic destruction by
sintering the electrode at a high temperature, and the material, electrochemical, and organic destruction properties of the ele
trode were evaluated by measurements of surface resitivity, TGA, XPS, AES, voltammogram, and TOC of 4CP destruction. A
sintering temperature of around 6%Drather than 400-55 suggested in the literatures for fabrication of Ir oxide electrode
enhanced the organic destruction yield becausg ¢fGhe precursor solution on electrode surface was sufficiently converted
to IrO,. An additional oxide layer between l@yer and Ti substrate, to prevent a solid diffusion of, i@e to oxidation of
Ti substrate during high-temperature sintering, improved the organic destruction further so that the 4CP destructiogdyield rais
to about 4imes higher than that by the conventional Ir oxide electrode. The destruction yield of 4CP solution with chloride ion
at the improved electrode increased as much as that by &ecrode in the same solution.

Key words: Catalytic Oxide Electrode, DSA, Organic Oxidation, RUf®,

>

d F71E AAE 7| 2H0R oliteleraet E2 HSAA U4 £7]
A4 (Incineration}|d &= Qo] FH H A7 FokolA &e
=
o

1L.M B

=]

|

1

o
DSA(Dimensionally Stable Anode o=} Ealx= Z&mjAd Aksl Al B8 o3 drH1-14]. o] # g Faj g AbalE A0 2= Rutile

=
RH02Z RUOE

AZ(Catalytic oxide anod€) AtAv} G4 ol T3t 2Agte] Bl T-Z9] Zuf AreHEl RuQ/Tiz IrO,/Tio] 714 th3

A grou] A=e] gro] o] e Fant Mg Aits] 9 Eid B2 AT AF02A4 9 Fro] g2 vh, Ir0= RuOSl
g Ao e S U glom, AT A E = Ag) Ao vlste] 42 thh oA |X|HE A =o] Qg A oA o] mig- o]
WA E = ZHE e Ak S Zie o] Fee] @A &8 i) DSA A9 A4hd A BHANA 10, AFo] A} & F5-8 Wy

b gt

ot

TH10, 15-18]. 28t} Ir AH8HE A5 71 o= &7
AF2~0] AL o 712 B3 A8 7:101‘:_ ‘_:L%/\ =]
TTo whom correspondence should be addressed. M) g2 ?W o ‘_IT7]€ el 8¢ 739 RuO, A2 ARS8
E-mail: nkwkim@nanum.kaeri.re.kr B A% vlsle] 8] =81, 4718 231E&% RuO,, SnQ A=l 1]

146



ol AskE AT 718

ste] AA3] w2, 18-21]

durA o2 DSA AT #71asty B4 & A=) &4 A8 K
] voltammetric charge capacity(Q}+= AHat) d4 wHAle] Tafel
71€7] & MR HrFEh1-10] olF A7) g8 EAo] £ A
Fo] f71% w8 Aol e £4 g 23S B 5 o, AF
7H] dE 7l Iro, A=e] Ax WEL 718 s Sl HH A=
Az Z270] obdE B Ao A Elsiqitt. ks f7)E 2eie A
& Axd] EiAE A= Ajssty 54 3 {71 28 54

e AN B AT AT Az e Bate] drson ol
Shste] 2] 27150 54, AR 54 2 1% 29 59 5

Aol 37T ST

DSA A4 AAE: 9 Ti AXA = A71818k5 54 8 Az =
AL 2437 8N = 99.4%HF e 1emxlcemx2mm &
AHgsta e, f71E 2315 A= 6 mmx12 mm mesH 2 cmx
4 cmx1 mm%@ 2] Madras TE AT & Aol BE AF A
48 Ti ARA AL 61+£1°C el 2] 35% FAitell 147 T3t A
AE D7 AL o] S FAAZEE 5 ICl; £9(0.2M in 1:1 vio
HCI), B+ RuClL €9(0.2M in 1:1 v/o HCI)52| precursord-<#-g
=23t gtk B AR B ¢ brushing= 8-S 5131219,
Madras®@-2 dipping*d'§-& A-8-at3ith 8 E Ti 557 90°CA]
7AZXE & § 350°CIA 102 228 otal HF EE3)E 400-700°C
oAlAl &4 st 28l AskE Y FAE -] 95k 919
97 248 WELg o, AxE Ao ZHE AslEY FAS
SR 8t 2 A5 AbslEe FA WHels S5 Abe)
AR LS 2 A9 A dnd =& AT ZleH 9
[13, 14, 22, 23412 A= A]H 2] 13 Al XPS(X-ray photoelectron
spectroscopy: VG scientific ESCALB-200R¥, oA Zl o]l
7J-& AES(Auger electron spectroscopy: VG Microlab 30BR)-S-3}
o 2= AT} Ru, Irdekee] Gisl] 5792 TGA(Thermogravimetric
Analysis: TA instrument SDT 2968) AF&-5te] 7=t} A2k A
o] B A3k 44 7+49] probed zhe multi-meterl] <3 108]
ol Sk ¥ R oE S HATA

E AFofA A8 AR 548 B 98t AR-E A AL 4-
neck flaskll 1627+ Arell £t de-aeratiodl 150 mk] 0.5 M H,SO, 1

-

=
= x

 Argsig e, FxAFo2E SSE(Silver-Silver Chloride Electrode

with saturated KCE 218815109, g]-&-d=02%= SUS 31& ARE-
SHATh. AlxE A2 o] 7 579 Aol |A oF 200 mVisecTAt
£=2 o A9 HH(+0.3~+1.3 VP ¢oF 5% Fx= A3hA41=] (electro-
cleaningg Fa8t5th. o] A=¢] AR A7t AFE B
Aste] Aot Favt BAHEE A FH +1.1V~-0.45 WA
potentiostat(Bas 100 V@) AF&-5te] FAMEE 40 mV/se®E 8+ FAPY
off 28t i-E #HA (cyclic voltammogram)k Z-9= o, A= B =
FAEE 40 mV/se@ 2 +0.3 V~+1.03 WA 2-gH 7513 (voltammetric
charge: Qf ®lazste] S8t A AHE Z A=9] F7& 1] 98t
o] 243 AE AH&-ste] 65°C, B4 1.0 MM 3 AF 345 mA/end
SHEPEA Zgho] 10V S AR 5 FHoR sl o
s vzttt A4 {718 23 5AE B 9)g 43de v
A e Bl TO, FF0 f71E 8] A@dAN Bt 7E
22 @o] A&-F= 4CP(4-chlorophencg AH8-5130H ol &

i == ]

&ﬁ

e

olf

7h

=

147

e

£ 7pH buffer£-21(0.05 M HPO+0.05 M NaHPO,)S A3kl 0w,
DSAg} -84 7he] 7H4e s mmE AT 7718 Belee o
AR A7 71A0 2 AFEE AFH s {952 TOC(Total Organic
Carbon: Shimadzu TOC-5000%) &4 ste] H71sich.

7R vehd B8 e Ir ateke A2 AR A JE 44
2L 400-550°CE: oF @& Aoz delA 9Iri1-10, 15-21].018 &
AT AT BHY Aol Ax] o, FAg A=) B4E 7
sl 2= 98] AT At} Fig. ©le Ir 2sEA
o] A71setA A B 91g fh9 A A g W9 olA

B

40

At 2dL%r F7184E voltammograrfl] AR So]=xH o]
© A= @Al axthg ot o7)14 Pt P2 928} P3Y P4
9] 3= A THY oxyiridium groug] Aksk-2HY o] (redox transient)
=, Ir(I)Ar(V) S+ Ik((V)r(V1) @l 213 Zolth Fig. 2= A 99
+0.5~+1.23 V(vs. SHB)IA] FAF&E% 40 mViseel A &3 4 cyclic
voltammograrél] Z& 7HS FAEEZ o] Ak Ir Aske AF
o T3t voltammeric charge capacity(@)7te]l Wel i}, Q 7+
A=4] 24 H(active siteg 43t T8 W] sz o7+

=
—

Ti substrate

o
3
T

o
S)
T

Current density (mA/cm?)
- S
(3]
—

=}
T

P3 P1

N
(3]
T

1.4 1.2 1.0 0.8 0.6 0.4 0.2 0.0 0.2
Voltage (V vs SHE)

Fig. 1. Cyclic voltammogram of Ir oxide electrode in 1.0 M HSO, with
sintering temperature.
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Fig. 2. Voltammetric charge capacity of Ir oxide electrode in 1.0 M 580,
with sintering temperature.
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Fig. 3. Surface resistivity of Ir oxide with sintering temperature.
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Fig. 4. XPS spectra of Ir oxide sintered at 40C and 600°C.

2558 M40 25 20024 4%

- 2718} -

5o - BT

15

o)
3
)
Q1w o]
Q
z
o
Q
S 0 ©
c o} ©
S 5r
°
E /
3 I o
=)
0 i i L i 1 L 1
400 450 500 550 600 650 700

Sintering temperature (°C)

Fig. 5. Destruction yield of 4CP for 2 hours by using Ir oxide electrod
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