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Zirconium propoxid& A7AZ sl d4ks QPSR 3] 7 ZZ@Xﬂ Slol &4 FAH2Z Zr(OCH,CH,CHy),: Cy
HsOH : H,0O : HNOy=1:50:4:0.18] ZAoA Hdsla et 0, & 4o, dippingd o2 ElEls 713 o =
gl 450°C004 EAlglsled RuQ-ZrO fTi B3 54 A3t A= ﬂ]zo}fﬁu} XRD E4 02 ZrOx= tetragonalt-%
o]a RuG= rutile T2PE T 5 JoH, B3 g AgE)A RuOst Zro9] intensitys ZHzte] A vl# s}
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Abstract — Without drying control chelating agent, stable and uniform zirconia sol was obtained at ZGB(CHH,), :
C,Hs0OH : H,0 : HNO;=1: 50 : 4 : 0.16. Ru@ZrO,/Ti mixed metal oxide electrodes were obtained by dip-coating on tita-
nium substrate. The X-ray diffraction patterns of metal oxides fired at@80nformed a tetragonal-type Zr@nd a rutile-
type RuQ regardless of oxide composition. Intensity of XRD varied linearly with oxide compositions. By addition,ofti&rO
specific surface area increased. Mixed metal oxide electrodes containiggrRu©than 40% exhibited no crack and uniform
coating surface. The mixed metal oxide electrode containing 40% Shiwed higher exchange current density and lower
overpotential for the oxygen evolution with higher specific surface area compared j@iRiéztrode prepared by a thermal
decomposition.
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Table 1. Chemical compositions of Ru@ZrO ,/Ti metal oxide electrodes
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Fig. 1. X-ray Diffractrion of RuO ,-ZrO, binary metal oxide powders
prepared by sol-gel process.
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Fig. 2. SEM photographs of metal oxide electrodes calcinated at 4%0.
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Fig. 3. SEM photographs of metal oxide electrodes calcinated at 4%0.
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Table 2. Kinetic parameters for the oxygen evolution on metal oxide
electrodes in 1 M H,SO, electrolyte at 25°C

il

N 1 =
Elecrode _ alV] bLV] o idmaicm] SOl Bpahy Bo WAL T Ak U wsol] thale] Hol
40% RuQ 0.228 0.00237 0.092 0.441 2 99t}
T AR .
SRS m o tm o I U oses masom e
. . ' . 2 AL AxsiT o 22d U A7|sery 24 242 E35
100% RUQ 0.092 0.02141 0.834 0.050 == - L 71 e A ©

RS § A5E AT Fololn] AAARA 210,29 F5H e HAF
99T T, 20,2 AN AT B A5 Ao wAKel

10
1 NS S8t cyclic voltammetrg: o8-8k W43 gk &), A4
— Ru 20% 9] EF(zirconium ethoxide, zirconium butoxide, zirconium isopropoxide
B O | Ruson ), Az % 24 24, 20,2 Tk PEA 0T 5ol B
2 Ru 60% A7} wgsofok & Zolut,
= oL | ——Ru80%
2 . RU100% B
g MEIE
= 4r
f =
m . .
::; E : electrical potential [V]
2r F : Faraday constant [96487 C/equiv.]
[ : exchange current density [mA/&m
10 — 1f1 * "2 13 14 Y j : current density [mA/cr
Potential [V/SCE] R : gas constant [8.314 J/gmolK]
Fig. 6. Anodic polarization curves for the oxygen evolution on metal T : absolute temperature [K]
oxide electrodes in 1 M HSO, electrolyte at 25°C. z : charge number
Jz2|o|A 2Xt
o] vlste] RE AF Do Ah FpAe] vhe 2.8 sl a : transfer coefficient
ot F& Astee] A wh 1,10,28% 100 mA/ente] A n : overpotential
F EzdA ¢ Aka S Table 3 293169 A5 E9, 2
£ 10 mA/entd] AR oA 40%) RuOS 3hirals B¢ Ao Zn=si
0.249\2] S 7= Aol sk £ RuQ, A9 A2
1. Beer, H. B.: US Patent Appl., 549,194(1966).
Table 3. Overvoltages for the oxygen evolution on metal oxide elec- 2. Beer, H. B.: US Patent 3,632,498(1972)
trodes in 1 M H,SO, electrolyte at 25°C 3. Beer, H. B.: US Patent 3,711,385(1973).
Electrode Overvoltage[V] 4. Trasatti, S.: “Electrode of Conductive Metallic ORifitesevier Sci-
1 mA/cn? 10 mA/cn? 100 mA/cn? entific Publishing Company, New York(1980).
20% RuQ 0.269 0.336 0.403 5. Yoldas, B. E.J. Mater. Scj.10, 1856(1975).
40% RuQ 0.234 0.249 0.255 6. Burke, L. D. and McCarthy, MElectrochim. Acta29, 211(1984).
60% RuQ 0.259 0.315 0.370 7. Guglielmi, M., Colombo, P. and Rigato, V.: Electrochem. Sqcl39
80% RuQ 0.250 0.311 0.369 1655(1992).
100% RuQ 0.240 0.289 0.339 8. Kameyama, K., Shohji, S., Onoue, S., Nishimura, K., Yahikozawa, K. and

HWAHAK KONGHAK Vol. 38, No. 3, June, 2000



410 ot - St - wER) - ofEid

Eq

Takasu, Y.J. Electrochem. Socl40, 1034(1993). 15. Randon, J., Larbot, A., Guizard, C., Cot, L., Lindheimer, M. and Par-
9. Camara, O. R. and Trasatti, Electrochim. Acta41, 419(1996). tyka, S.:Colloids Surf, 52, 241(1991).

10. Boodts, J. F. C. and Trasatti, &.Electrochem. Sqd 37, 3784(1990).

11. Kameyama, K., Tsukada, K., Yahikazawa, K. and Takasi, Flectro-
chem. Sa¢141, 643(1994).

12. Tanabe, K.Mart. Chem. Phys13, 347(1985).

13. Hammett, A., Stevens, P. and Troughton, GChtal. Today7, 219
(1990).

14. Ardizzone, S. and Bassi, ®lat. Chem. Phys25, 417(1990).

16. Comninellis, C. and Vercesi, G.JR.appl. Electrochen21, 335(1991).

17. Subramanian, K. and Guruviah, Bull. Electrochem 2, 561(1986).

18.Kim, B. H., Hong, K. and Shin, D. Wlournal of the Korean Ceramic
Society31, 1060(1994).

19. Hwang, K., Ko, H. and Yeu, HWAHAK KONGHAK37, 725(1999).

20.Bard, A.J. and Faulkner, L. R.: “Electrochemical Methods Funda-
mentals and Applicatiofisphn Wiley&Sons, New York(1980).

st5t=8 w38 HM3E 20004 6



	미세다공성 RuO2-ZrO2 복합 금속 산화물 전극의 제조
	이강만·황규연·고희찬*·여태환†
	중앙대학교 화학공학과 *한화그룹종합연구소 신소재연구센터 (2000년 2월 1일 접수, 2

	The Preparation of Microporous RuO2-ZrO2 Mixed Metal Oxide Electrodes
	Kangman Lee, Kyuyeun Hwang, Heechan Ko* and Taewhan Yeu†
	Department of Chemical Engineering, Chung-Ang University, 221 Huksuk-Dong, Dongjak-Ku, Seoul 156-...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	사용기호
	참고문헌



