Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 1930

TiO; FZu]E o] &3 Reactive Orange?] FE3 EAJ &3 4+

o, olsAl, Fdlg, AAdF, AEdT, AsA, 248
Addigra 3745tz
(tykimOO1@chonnam.ac.kr")

A study on the degradation characteristic of reactive orange using TiOs
photocatalyst

Ki Min Park, Seung Jae Lee, Dae Woong Hwang, Seong Su Kim,
Tae Young Kim", Seung Jai Kim, Sung Yong Cho
Department of Environmental Engineering, Chonnam National University
(tykimOO1@chonnam.ac.kr")

1. A g
OSEIR (TIO) BEWE S48 BBAH A4, TaH AshRe, B 45
a9, A9 A4S 27 WEA G F9F F50 22 FEAn gk o

I

=N —
A owEel TiO, FEFml= A==, Asak, 95, ¢, AA, d7], 34 FoF 52
wofol Al AREE L Qlow) H: Am R §Eo sl €] I =
AARo|tt? FE:ujE 19729 AE o] T AL Erhel] olto] FEu] o]Bo] HYH WA
of So] Y] W FASo] FEZufE & FENLY =HS Y &
T V= 2NEYH AFE Al&st7] Al EsE T TiOe 3ol ZAMEH A
He= wb=Aolw ) Z(ight, A < 390 mm) ©]7]2 WolA ZwjztgS 3l
A kstE S A= OH 2o Ze A4l sk WA= hole(h?)/electron(e) 2] A S
A7 GAZEH AR AdE FFol B A FAkst ol Agteho]
Hydroxyl Radicals (OH - )& FAsHA =™, SulxddA AtaAy dA54E4 (eg. H,O
, Na,S,00E #adth dEde e dAxes AaExtet Aghsle] superoxide ©]2 (O,
-7) = YA st 3 ¥ superoxide o] & X9} ZA3ste] Hydroxyl Radicals¥}
OH g8 0,5 gA%t F49 f718 T3 Zojxdda A4 2kst =AY OH
<o o Absl HH, ht/e 4o AT lectronsel] &gt &% OH- ¢ $d&
o] HMMHol Yo quantum efficiency? <l b B Ao A E  titaniumIV)
isopropoxide(TTIP)E o] &3}lo] TiO, Yx=YAES A %319, reactive orange (R.O)E %
Be slEorM Azd FE=ujo HHA 28H/E 53 A5E sSRdlo] &% FZu)
S &okel ZxAERE &8stz 33t

LR

LAY S

(oF

mm_o,m}-ﬁ‘

2. 48As ¢ W

HoAge] Agw FEvfe] A= (TTIP, titanium(IV) isopropoxide)= U Junsel
chemicalA}te] EFA S ALE319 o, o BH22 MerckAle]l 99.9% 5 A&ttt 19
1o o gtg &Ae TTIPE N HCIFEN (05%V/V)S Ests Fgdoz FFHue ¢
AAzE FAEE E=ASAT Alxd FS5vle FE-SEM(Hitachi, S-4700, Japan),
EDX(Hitachi, Ex-200, Japan), XRD (Rigaku, DNAX/1200)S A}&3slo] Y4Ape] 7] H

of

Jou

+ 2
=3

Jou

1o O|Ed E& H132 Hzs 20075



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 1931

ARTZE BA5AT A2 AFEE ROE EA#o] 617.54g, dye content 50%,
(Aldrich chemical Co)S AFE3ISTH FUo 2= (F)FAA A FE3 UV-AHZ
S AMged o, i 19 AFEE UV-lampel Aol ois] Yetuidet 23 X+ 139
20 YERH wmpe} o] wbgx zpe] Az Ao dl . uAdY), ¢3¢ o2 74
goler, wexs &5 24 2 pyrex AF] fEuberE AR AlxE TiO; 3
Zw B2ZS 05g, lg, 15e2 Z+7ZF Hal 1529 ROE&EY (¢ 65ppm)o] FoJ3k =
UV-A FZE 0258 S5AIbsE A& ZALSHAEA ISR AIEE AAFAsI] A59
F3l 4 =5 UV spectrophotometer (Shimadzu, Model UV-1602)%2 =43}t Ag W
TR 259 pHE WA 7]HA 83Tt

3. 2% X EE
d 38 Axd FEHuiek qA FHEoz wol AHEE L 9= Dagussa p-25 ¥
mje] FE-SEMARI S HojFal Sty £4 43 p-25 5= FddA 2717 oF 20~
26nme A71E B, AZxH FFu= oF 15~24nme] AV E HJOoBA AxH FH=E
el dA=A7I7F p-259k HldE & o AT EF E AFolA Alxzd FE5v) e
EDXEAAA(1d 4) =58 Tisk O= ol FolA A== & o+ AU Tigk 09 H
< p-2594 °F 12 W& R Yetwton, Axd FSvle oF 11289 HER E=ATS

&
pe
S

AT XRD #4243 (29 5% p-259 Axd FS5v] =5 Anatase®t Rutile
EAEF o AxE FEFujol A Rutile +27F 25 WA el 19 62 A9
S =% 25T, pH 72 nAT T FEFuFS 247 05g, 1g, 15g & FYUs Fi

S 4% 4345 vErd ot oA Henkel o] FEu o] FUtE S
[e) 1gjl]_
= o7}

J 2 NN e o
o
[o

v F7behe A¥S Wola lom, SAI Aol FRE &
aske] B p-259 A oF 90.3%9F 91.9% = vEbRka, AlxE
B.8%= e ol FEvjel UVEl HEuAo] o Aow
WA S AAA doju= Ao Alm T
pH 7 94 9olA £%5& 15T, 25T, 35C=E %
S APF 4ddE e agolt #5vi= ROE

o
2

—_
~ O
"3 B o
@)
-+ {o
HT g
o
o
F
_ﬂs‘_‘,_‘o

_1\1
o)
<
3
X
)
N,
Y

8

flo rlo
y %
]
o =
" ins
T
tlo >,
—
B
kU s
@ e
Oﬁ e
_0|L

[¢]
. =

o2 T ¥ o ofd o2l [
o Mz ok ol
2 zop b
v N
T o o

L ol

B 2 4
4

>
g 2
Loy
P
¥, dliy
I rlo i
Y
o
il

F 3o
r
ofd
h
-}
I
>
2
X
3,
>
24

=

A

b
P

! 2

4], o] zeta potentialoll €13 Ap7te] M2 o= Fo] 2

AosAeld A1 FYeld v FSulet UV A5 wusel o a7
o2 AtRdEY.

2ol

o
o
E

=

<
o
:

A=

4. A&
Reactive Orange®] F¥&3fwk-$-

HE Tt Aozl A=

D FE5ue] F=Fe] &

=

2) FE5vie &2 9

Hoh A oA &

N
N
ok
5
J o
~
o)
o
a
=
()
o
=
o
=]
0Q
)
10
M
o,
o
s
o|N
N
Y
"
rlr
o
o
filo
O
uj
s

o -

of

O

+ 2
=3

Jon

1o O|Ed E& H132 Hzs 20075

J



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 1932

5. Fu&d

(1) R. W. Mattews and S. R. McEvoy, J. Photochem. Photoviol. A: Chem., 66,
335(1992)

(2) Fujishima, A., Hashimoto, K., and Watanabe, T., TiO, Photocatalysis
Fundamentals and Applications, BKC Inc.(1999)

(3) Fujishima, A., Hashimoto, K., Nature, 37, 238 (1972)

(4) M. D. Driessen and V. H. Grassian, " Photooxidation of richloroethylene on Pt/TiO,
" J. Phys. Chem., B102, 1418-1423, (1998).

(5) J.A. Byrne, BR.Eggins, N.M.D. Brown, B. Mckinnery, M. Rouse, "Immobilization

of TiO2 powder for the treatment of polluted water”, Appl. Catal. B Environ., 17,
25-36, (1998).

1. Ballast
1. Reactor .
. 2. Stirrer
2. TTiP bucket
. 3. Reactor
3. Acid catalyst 4 t b
X . magne ar
bucket 7 B 5. Q gt 1
. rtz
4. Stirrer L Ha ce
. > 6. UV-A lamp
5. circulator j .
Il il 3 7. circulator
[0 2 0]
Figure 1. Schematic diagram of the TiOq Figure 2. Schematic diagram of the
photocatalytic manufacture reactor. experimental apparatus.

Table 1. Operating conditions of the UV-Lamp.

Wattage Dimensions (i) Cap Lamp |Ultraviolet Average
Type W) Shape (B) Current tout useful
Length | Diameter urren outpu life (h)
A TLD .
BLB) | (15W/08) 15 437.4 28 Straight| G13 0.34 3.1 4000
b “
-
“““““ = 1 7 H ) | 1 ? 3 ) s
715.0kV 8.9mm x150k SE(M) 2/20/07 300nn L x! 20107 Full Seale 5702 cte Cursor: 0,000 ke Ful Seale STC2cts Cursor 0075 keV {113 2t5)
p-25 manufacture p-25 manufacture

Figure 3. FE-SEM data of photocatalyst Figure 4. EDX data of photocatalyst
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Figure 5. X-ray diffraction patterns of photocatalyst
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Fig. 6 Photocatalytic degradation of reactive orange at different gram
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Fig. 7 Photocatalytic degradation of reactive orange at different Temperature
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Fig. 8 Photocatalytic degradation of reactive orange at different pH.
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