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Photocatalytic decomposition of methyl orange over
sillenite and Cu doped BTO(Bismuth Titanate) catalyst

under visible light

Hee—-Hoon Jeong

Department of Industrial Chemistry, Graduate school

Pukyong National University

Abstract

The sillenite materials with a common formula BiixMO» (M= Ti, Al, Fe, Nj,
Pb) and Cu-doped. BiisMiO2(BTO) were prepared and used as photocatalysts
for decomposition of methyl orange. The prepared catalysts were characterized
by XRD and UV-vis diffuse reflectance spectroscopy. Photocatalytic activity of
BTO in visible light were investigated. Methyl orange was chosen as a probe
molecule for photodecomposion. Bi1sMOs (BPO) and BTO showed the highest
photocatalytic activities under UV and visible light irradiation, respectively. The
Cu-doped BTO showed higher photocatalytic activity for the degradation of

methyl orange in visible light as compared with undoped BTO.
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Table 1. Comparison of Photocatalysis with Thermal Catalysis

Thermal catalysis Photocatalysis
(Metal or metal oxide) (Semiconductor)
Input energy kT hv
Free energy
AGKO0 Even AG>0 is possible

change

Main factors

Enhancement of reaction
of
through

change
path

interaction with catalyst

rate or

reaction

surface

Generation of electrons
and holes by excitation
of photocatalyst and
their

reaction

electron transfer

_10_



F78A SHolA AR 7tsE FEH EH 2= TiOx(anatase), TiO:(rutile), ZnO,

CdS, ZrOs, SnOs, V203, WO3 ¥} Perovskite 24 T%9 HFF£23E 5 v $-
theketoh 1 Zked dA ks AV AA S8 2 AHstel o] &¥a e

N
=)

o
M
L)
=
¥
A
ol
ol
i
X
of
rO
N
=)

wn
ol
5
i
ne
[-‘E
2
[o
fr
o
N
=
(z
k1

A

FEWEA Ak @ FS A5 BAAN BH/BANAN DA = B

FEHE Ad HAibstE(a-Fe03 a-FeOOH, B-FeOOH, §-FeOOH, y-FeOOH) %A

AR L Yo g ol f4A TAstew AR ZarH11].

W TIO.EA AZSA e setdow Baoln, A6 setd 34
Yal agete ARHe R goll Adst: A% AA D ATk B olue A

5 Ao FAs wkS ko] gloj A %= TiOs(anatase) > TiOsx(rutile) > ZnO
> ZrOz > SnOz > V203 o =2 & TiO7F 7HE & &4 =& Hoja 3t
TEA A FEAHS Zte 92w CB(conduction band)¢t VB(valence
band) 8] oA zto] & WMBAA ZhA[F Ao A FEASE doju s fstr] 9
3l Cr, Al Li, Cu 59 2%& %ex o d7bsiAd 1 o= ) Ni', Fe’',
WY, Cds, WO; & @A wEAZ du1ll = AFHE Fiehe
photosensitizers ©| &3] FZFuvj9 FEAHES FEstAY[I2], Pts TiO, x Wl
Z=gsto] dste Eel®: FFS ool AR stel Ao #E
e B HAT[13]. AAT W8S table2o] YEUH AT =
2

dolvf wteA= F7] 1A sgdE=A o #ieH e A

Of
ol
Y
f
:Oé
_>1: 0
R

o] Z(band theory)g =

jincs
]
i)

28 7F JuH14]. A AXE o]E 9
A= £ 9o FALAY &

o mAE FARE AdE

[€]

du BAAEE AAAEE) A 2

s
2
L

==

7} EATFE BAAEY YA Aol &=

2
rn

8 womm RANEIS oluA Aol FAW wF Aol AF A%l

_11_
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Table 2. Candidates for photocatalysts capable of working in visible

light.
Photocatalyst Examples of reaction Remark
cds Photocatalytic decolourization Photocorrosion of CdS
of azo dye
Colloidal Fe, O, Photooxidetorf Sieylie-and Leaching of iron ions
and phenol
WO, Photodegradation of oxalic acid Very low rate
TiO, doped with transition Photooxidation of phenol Dopants chgrge carrier
metal recombination center
[ Photodegradation of ' .
Dye(photosensitizer) 4 blg i ) Organic dye ; sensitizer &
+TiO, niEnylene blﬂg Zn IR substrate to be degraded

Transition metal
complex(photosensitizer)
+TiO,

Photodegradation of carbon
tetrachloride

Decrease in the function of
photosensitizer during
reaction

_14_
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Bismuth nitrate Titanium Buthoxide or Metal nitrate

Stirring 1hr

J'Stirring 30min

Drying 4hr and Calcinations for 4hr in 873K

Fig 4. Preparation schemes of Sillenite catalyst.
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Bismuth nitrate Titanium Buthoxide

Stiring 30min
Dryving 4hr and Calcinations for 4hr in 873K

Fig 5. Preparation schemes of Cu doped BTO.
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fig. 7 X-ray diffraction pattern of sillenite catalyst.
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Fig. 8 Diffuse reflectance spectra of sillenite catalyst.
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Fig. 9. Methyl orange(25ppm) decomposition over sillenite catalysts under UV

light.
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Fig. 10. Methyl orange(25ppm) decomposition over sillenite catalysts under

visible light.
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Fig. 12. Diffuse reflectance spectra of sillenite catalyst.
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Fig. 13 Methyl orange(25ppm) decomposition over Cu (A wt%) doped BTO.
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Fig. 14 Methyl orange(50ppm) decomposition over different amount Cu doped

BTO catalysts under visible light.
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