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Abstract : Photocatalytic degradation of Congo red was performed using various semiconductors as
ZnO, CdS, mtile-TiO; or mixed rutile-TiO2/ZnO. The change of degradation of the dye was
investigated by UV-visible spectrophotometric method. The photocatalytic action of CdS was greater
than ZnO and rutile-TiO2 in account of low band gap energy of CdS. The rate of photocatalytic
degradation reaction increased drastically in according to increasing ratio of ZnO on mixed
rutile-TiOo/ZnO. These photocatalytic effect of rutile-TiO2 was suppressed by more stable rutile-TiO,,
doping the hydrolysis product with Zn>" prior to calcination onto the rutile-TiO; surface.

Key words : photocatalytic, Congo red, semiconductor, absorbance

.M & A olet e FAEAE Aise] ARY B2 A
3] f1g heA 58 o)43) uHEAQ uugo 2
ASE HIEsl 7K 2 el weshe s ) Ay odER dr=lagdd ole e

Folle oektt 54 {7|shEe] 2@l met

% Corresponding author
Phone : +82+(0)43-261-2736, Fax : +82+(0)43-271-0526
E-mail : chsuk@cbucc.chungbuk.ac.kr

Foll F 2o B 9 298 Zo tﬂﬂﬁ_‘ x%
2lshs v sle W Aedn sick A4y =
A F71E B oleslE 3 E29'2AE S,
Zn0 % TiO; §3} 2& W=7} o] 4= 1 ot ub

— 259 —



260 284 - Fad

249 3 &v) 2Rge opgTt 2 AR dopd
o} A oo FgEAY FRelryow EAs)
EokmA glake 3 oAE o] At o A
o} Azt A w2 Hol=HA Hpositive)?] holed
ut=c) o] oF9] holed &9 4ol £ Sl 45 o
Ape] ol Ajwe] o=l Huids FAsaL o]
gir]zke A3 S AH f7IEES LA
c} olu) AshEele] Fdke Fou ® g utes|
7 kA Qlbel AEshe AErt AW FU13
o] WMIEAFE TiOy: TRo|myst AN B
Zo) & BAss A4 5 7] ddel 54
3] #Ale) diabe] Hi BBt} Seponed S 4
Lol Alol|A] anatase-TiO, £%3} CdSE Y31 7%
g 2] 7 HS7h B2 $alsi ool o9Rh 37}
¢ 2 & ok ek olAL anatase-TiO o}
CdS7F M2 Az B 3 2o 2h8-& A
A%7) dEolztn stk & $AHoE st
€l CdS7} anatase-TiO,9) A3} RelE &A1) 7
olc}.  ZelmerS'' anatase-TiO & 0|83t 3 Zv) ¥
3 ukgalA YA} ule} AT o Aele 7HFe)
719 gleng Az Aolrl vl g Lelslria sk
olo} zre F Zo Ak} HAd| oJg o= f7EY
AEZAQ Rl 54 EAS A3l v HA4 24
2 Agsled] $8304 o475 glck Bumpusy’
3} Venkatadri5*e o] Hbl-& Eslo] W& f7|%
3 S dysle] Ruslga, of vl ofz| AAt
E505 3 2o} e ubeo) o)Al ZAE A4
ek B odRE Mordant  yellow-12 G 8E
rutile-TiO, 2 3 Zv) Ba XA 1 3A°E At
vl g}l )8 AME TAR E odFddlAs Congo
red[ 7324 115 o] g3te] o] wtmA 2 wied &
2o 3 o) 58¢ A3l R g

Congo red 18841 |z 47" o) ¥ o
24 2% o|8=e] gt} o] dE: FEA2
24 ARE " sledx E3to] £7] wFel #
2§ dag oA 2] AHy] wid e
£ 98249 7HE 2=l 22y pH 304
£ blue, pH 5 o|AdllME redE woz 33 A3
oA Ao o]fET girh HIde HPA Al
7o 2t Alzheimer Hol] A7) 9l o <
HA = o 4rE d7EHY e dR5elth

2.4 H#

2-1 Alof 9 7|7

ARe] F Zv £ WS- AFHE] 913k A
3+ 3422 CdS, Zn0 2 rutile-TiO,2A E5 wheH|
ol F4 AEtEoldrk 9714 mitile TiO,% CdSv <
A8, ZnO2} @82 Congo rede AL Q(FAF AE
o724 a2 ARk fule 1A SRE A
£3lsich. #F492 WA Ad71(F)S Hippo Light 26-W
220V 3% lampE o]43lch o lampe A]FolA
AARoE A & 5 Aoy old Wit AHFL
oju] B8 vl QlemE of7|ME adE xHgsksd
o} 23 FEEE S AstedMs &) Sl E
o] Qli Hk=AE A ABlof Fh=dl o] of AMEF
A Eerle FA o)3kF) AlEelddrh Magnetic
stimer= ©]=- ComingAl 71719t} dge #& Ax
& AR flstd 3= wskE EAsioled ol
A3+ 7]7]%= Milton Roy Spectronic 3000 Array A}2]
UV-visible spectrophotometer$dc}.

224 YUY
136 Venkatadri®] B 1“9} B 219 rutile-

NH, H,N

NaO3S

Fig 1. Congo red®] 7%

SO,Na

Analytical Science & Technology



ZnO/rutile-TiOs, ZnO, rutile-TiQz, CASE o] €& Congo red®] ¥ Zv} E3g 261

TiO: & ©]-43)le] Mordant yellow-125 3 Zvo] 3
A7) APE 242 st Fone] HEE 24
slo] ZA}elgle). o7]oll Congo redE rutile-TiOy/ZnO
o] Egulzl 119 AS 98 F F0) Fal vk Al
3 & ehligich

Magnetic stirrer $]ol] 600mL conical H|AE ¥ F
<+ 400mL9} magnetic barg Yk o] &fol Congo
red 25mg(9 X 10°M)-& ¥ 37 rutile-TiO 0.16g(0.002M)=}
ZnO 0.16g(0.002M)& P3ic}. wulsted & A7 o] £
o SmLE #H3lo] AAIE2)7]elA 15000pm o2 S¥2F
A B F ASAE UV celldl ¥z 3458 =
Aketdeh. o] 3t Myelo] Bk L F- conical ¥]F ]
gH&o] W3l pyrex HElTS X 12em)E 7153 L Sl
lampE g% § A AFch fel#3 conical WA A}
ol9] £-& parafilm 2 gir} thF o2 lampE A
amksha A 260 #ric) 2 W o FAEE 24}
stack F959 AR d Rl whe} 300~480 ¥71A]
At o] Fte] [Dyelelel 2 HWlog mutile-
TiO)Zn02) k)7l 12, 14, 214 E AP},
EZ CdS, rutile-TiO, 2} ZnOHe A8y E 4%
& At RE AL ofgos & ol 032
& AHstdch AY Ad 92 ] HalRyE
A8 F Fv) F3) vhs S2F Altsirt o] o A}
43 A2 g5l ulsle] HhEA | oL Feko g slod
23 Wkl fAF dA ubgo 2 AYPHEE slgon
2 In{[Dyel/[Dyelo} =-kts} 2 HPA 12} ubg &
T A& ARl

3. dat ¥ &

Congo redv= A5l JYAR o] 85n AHEIA
Z7 AANAR Ro]lE YERA FHITole Alzheimer
W& &3} gle Aol dex AgAz dF A
W3 glck o] #3HES UV spectrum [Fig. ]S X
2 aromaticel] 2]} 235 nme] Hx}H-e], azo 7]9] 343
nm, el 23t 497 nm F 2T A AFNA A
& Bolx glrh 2¥d) Fig. 1 49} o] wi=AE
7kta % eV E F o] 33hEol HalEe] peak
7b AR B 5 gtk oAl s eluA sk
734t anatase-TiO,9} g wELAwHE @1 FARRE

= o]d abo] e gech= 7 52 Py

A+ Atz Bol BalZl HE eE I 4 3l

Vol.14, No.3, 2001

t}h =3 Congo redi= pHY| Wslo] we} Ao] wejr]
v 2 74 ukg 27]9] pHe 824 43|
i 39 pHE 7.330.24] WYl ure] pH w3}
= ok ohgol ke o whes) EES o] 43
B A As drgsicl

)
)
i
1 /
PV
< \/ ) !
azd\ \ \ \ !
\ |
e \
\ \‘\Mq__\_; -,
o 2. \ e T ———— e
Ot RAARAARSRI SaTEL IS aas
R S A S S A
Wavelength(nm)

Fig. 1. Absorption spectrum of Congo red solution in 0.16g
of mutile-TiO2 and 0.16g of ZnO at different time intervals
of a). 0 b). 60 c). 120 d). 180 ¢). 240 f). 300 min.
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Fig. 2. Absorbance changes(497nm) of Congo red using
various semiconductors absent light @ ZnO, A rutile-TiO,,
B CdS.
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Table 1. Reaction rate constants of Congo red on the
photocatalytic degradation at various semiconductors
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Fig. 3. Absorbance changes(235nm) of Congo red in
according to ratio of rutile-TiO»ZnO; W 1:1, @ 12, A
1:4, ¥ 2:1.
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Fig. 4. Absorbance changes(497nm) of Congo red in
according to ratio of rutile-TiOyZnO; W 1:1, @ 12, A
114, ¥ 2:1.
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Fig. 5. Absorbance changes(497nm) of Congo red in ratio
of rutile-TiOx/ZnO(@) of 1:4 and rutile-TiO:(ll).
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Fig. 6. Absorbance changes(497nm) of Congo red in ratio
of rutile-TiOy/ZnO(@) of 1:4 and ZnO(M).
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Table 2. Reaction rate constants(k/min) of Congo red on the
photocatalytic degradation at various ratio of rutile-TiO»/ZnO

Ratio of

rutile-TiOoZnO 235nm 497nm
1 8.5742x 10° 23.8934 % 10°
12 10.9154 % 10 24.1175 x 10
14 14.8947 x 10 25.5133 % 10°
211 7.3855 X 10°° 19.8786 % 10°

Table 29l rutile-TiO,2} ZnO2] &E§w|d wE 95
2 B3 b &x AeE e o &3]
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Fig. 7. Plot of the - Ink vs. ratio of rutile - TiQyZnO.
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