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Studies on Mechanism of Photocatalytic Reaction for Decomposition of

The Organic Substances in Zr-Ce Composite Oxide

Takayuki KOHIRUIMAKI'

ABSTRACT

The Zr-Ce compound oxide has the photocatalytic ability of decomposition of some organic substances

under the visible ray. In this study, the mechanism of photocatalytic reaction of Zr-Ce compound oxide to

decompose the organic materials, including the water pollutants, under the fluorescent lamp irradiation was

investigated. The Zr/Ce molar ratio of the composite oxides has been changed in the range from 0.0 to 10

with the different Zr/Ce molar ratio were prepared. The Zr/Ce atomic ratio in the composite oxide was

optimized to improve the ability for the photolysis of methylene blue. The absorbance of methylene blue

suspensions under the fluorescent lamp irradiation was compared with in a dark box. As a result, the

absorbance Ey, that subtracts amount of adsorption (AEg) from amount of all resolutions showed the

amount of the methylene blue resolution by photocatalytic effect of Zr-Ce composite oxide considerably. A

high photocatalytic ability of the Zr-Ce composite oxides with Zr/Ce molar ratio of 3/7 was clarified from

the Eg, value.
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Fig. 1 Time dependences of the optical absorbance by
methylene blue in the Zr-Ce composite oxide
suspensions under the fluorescent lamp irradiation.

Zr/Ce molar ratio; O: 10/0, /\:5/5, A:4/6,

M without oxides, 4: TiO, for comparison

Fig. 2 Time dependences of the optical absorbance by
methylene blue in the Zr-Ce composite oxide
suspensions in a dark box.

Z1/Ce molar ratio; O: 10/0, O: 6/4, /\: 5/5,
A:4/6,11:3/7,$:0/10
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Zr /Ce Reaction Time (h)
molar ratio 0 24 48
Zr/Ce = 3/1 0.00 0.49 0. 46
Zr/Ce = 4/6 0.00 0.77 0.75
Zr/Ce = 5/5 0.00 1.37 1.55
Zr/Ce = 6/4 0.05 0.41 0.54
Zr/Ce = 10/0 0.00 0.00 0.10

Table 1 Time dependences of Eg, by methylene blue in
the Zr-Ce composite oxide suspensions.
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Reaction Time (h)

Fig. 3 Time dependences of Eg, by methylene blue in the
Zr-Ce composite oxide suspensions.
Z1/Ce molar ratio; O: 10/0, @: 6/4, /A\: 5/5,
A:4/6,[1:3/7.

K 48 W% C Zr/Ce ENALL=5,/5 DELTE
{b#hs Bp=1.55 C, Zr/Ce E/NI=4,/6 DEL
R LD Bp=0.75 \ZHle UCfELLE, Zr/Ce &
V=37 OEETAHD Ep=046 [ZHH LT
33MEL EOfEIZZ2 > TN D,

Zr/Ce ENE= 5/5 4/6 BL3 TD3
T DOBE AT L WAEDTITH 5 AE;,
BIZR & e 22T 7e o 7273, 3 ITARTERRIS,
Ep A RO D Z & THROMIZ L DBRER D%
EERBLTHZENTE,

5.FEH

FCATIRIT T TO Zr-Ce AR DA
BB T D NRIEA I = X b2 HmE L, #
D Zr: Ce LOBEABALEHNTAF LT
NV FIKIER DR ZATIR, #OEIT T LK
T COSUGE DB EED A Z i LTz, £ D
W, AF LT N—D5MEE (AE) O
FIZE D2 E (AEy) ZZLSIWEISLE By
0 Zr-Ce ALY DI FRE) 2 B £ T 2
ENbhot, By ik v, Zr/Ce=3/1 DA
B bW DT FREE I @2 E R LMY,
SIIRRE ST % S5 R & WA ORESINT Ay 1 TR
HIOO—FEERT I ENTE,

ARFITIETE, MR OWEICS % 528,
Thbb, BTN X2k DiEmBEER~DOW
EERL, B EFIC L 2SO D
FEIZOWTEBE TE TRV, 5%D
AR L L7Z0,

2% XH

D) bRE e U U ARERE ORGET A, BB P2008-
94698A, 2008.

2) E. C. Su, C. N. Montireuil, W. G. Rothschild : Appl. Catali. , Vol.17,
p.75,1985.

3) M. Ozawa, M. Kimura, A. Isogai : J. Alloys Compd., Vol.193, p.73,
1993.

4) M. Sugiura, M. Ozawa, A. Suda, T. Suzuki, and T. Kanazawa : Bull.
Chem. Soc. Jpn., 78, No.5, pp.752-767 , 2005.

5) /NS IEF, AR A, AR 0k, M SEG - BTk
T R&D L B2 —, Vol27, No3, 1992.

6) T.Kohiruimaki, A.Toda : Transactions of the Materials Research
Society of Japan, Vol.34, No.3, pp.383-386, 2009

Ty NEE FsE, T T T LR, 275,
pp.177-182, 2008.

8) AASLZ R - BRI 3R, 55 4
p343, AE, 1976.

%, FLRERAN 36,

56—





