Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2824

Wxd Tio; EAEANS 329 &3

A, T35, o]Hg oldE"
stRbd) et slehgetat | oy R| HA7E ATA
(wmlee@hanbat.ac.kr”)

The Characterization of modified TiO; and their photocatalytic effects

Tae Ri Kwon, Wan Ho Roo, Chul Woo Lee, Won Mook Lee"
Department of Chemical Engineering, Research Institute of Energy &Clean
Technology, Hanbat National University, Daejeon 305-719, Korea.
(wmlee@hanbat.ac.kr’)

e

TiOy= WHEAZA] Feeuts FuE ARE R glon Hdd e E-AHy a3
Hell oJste] Ywearle] FHujE AxFdo=zA, FHve A5 FHA717] A% A+
7} A A FoltHl1-3]. 2 AFdAME S-AHoRE A3 TiO9 48 F=5v)
Ql TiOx(P-25, Deggusa Co.)oll Ata=k FHul A7 A 353 PtE x33 55893
HPtCls(/N S ColAl e €S el g SqAAA MY FE=ujS Azt 18a A
z2H Fu A Fx, 24, wE duyxet 99x], W4, 28 YA 75 54

y - - Ty
Ssith =@ AzE FEve] H5e Fohur] Adte] trledRA
S e Rd a7 AAste] 324 wkET|d A Frksiakg

S ol g3t FFu] AxHAHoZ FH-3)
2-AH-HAE-EEe A4S AA PtE 283 258 FE5 o5 S-AHoZ AxT
FEm] TiO9F 4948 F=vlTiOxP-25 Deggusa Co.)oll FE&8&NS IxA|A WHEH
FEHuE Axst= FAolth Alxd FHvle Pt SR FY FEE& A e ot
A Table 13 #o] WwW3Ath UV-DRS spectra(Hewrett Parkard, HP8453)E ©] &,
adsorption edge wavelength(A=1,240Eg(eV))2e] #A A o]&] Z} Znuje] band-gab °lUY
A= AT A E2H AT} porosityd] =4S BET(Micromeritic, ASAPS 2010)2 o]
4333, XRD(Rigaku, Miniflex)#4]> Braggl #& o] &3to] WAlole] A4S Z4 3}
Ao, o]F 2(2)¢] Debye-Scherrerdiel tidste]l dAa71E5 ALttt

Bragg equation : A = 2dsinf (1)
sinf = (W*+K*+19)"? A/2a

Scherrer Formular : T = (0.890)/(Bcos 6B) (2)
T @ particle size, A : wavelength
B : FWHM, 6B : Bragg angle

XANES(Pohang Accelerator Laboratory)< Ti-K edge°l A titanium foil®2 calibration
& e ZASAHAAY AR A 25GeV, HIFAZAFA ] 200mA). e o] D
Azd FEHuel FAa&d eSS S4s7] AaiA vhgrd 242 AAstEA(CO
in He)& Ad, #5m] §F§ system@ &2 FAbst w35 363

of

O

+ 2
=3

Jon

o O|E4d E& M9z A2z 20038

J



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2825

Crush of wasted catalysts ,
Impregnation
y (Rotary vaccum
Roasting evaporator)
Y
Washing
1] —_— A
Drying Drying
Y
Leaching
y
Filtering Preparation of
17 photocatalysts from
Purification and wasted catalytic
dipiiaid converter
adjustment Modified Photocatalysts
of solution concentration

Fig. 1. Procedures for preparation of modified photocatalysts
from wasted catalytic converter.

Table 1. Notations of prepared catalysts on condition of parent catalyst used
and composition

Notations of catalysts Pt conc.(wt%5) Parent catalysts Pt source

P-25 - Commercialized TiO2(P-25)

P-25(1.0) 1.0 Commercialized TiO2(P-25) H2PtClg

P-25(3.0) 2.0 Commercialized TiO2(P-25) H2PtCls

P-25(w) 0.05 Commercialized TiOx(P-25) leached solution
TiO - Nanosized TiO:

TiO(1.0) 1.0 Nanosized TiO HoPtCls

Ti02(2.0) 2.0 Nanosized TiO» H3PtCls

TiO(W) 0.05 Nanosized TiO: leached solution

234 9 EE
AEA FulAns el FE8E o g Axd WxE BHule] ICP EAAN T4

ol TiO.2lel Al Si, Mg, Fe, Pt, Ce59 +%o] 9 AL Fgoso ol =
Table 20 YEFHSITE Table 32 UV-DRS? Z3 2 253 Sujdgr]oA] F&3 &
o] A olefg Tl 9& TiO; band-gab ol Al 3.05eV EHt} wolx]= 3
S ol & 4 Ak Table 4= WxE FEHvjE2 v EW2(m%g), Pore size(A), YAt
712 YErd Aotk A= 7= XRDO GAZ el 98] UEU = peakES 919 (2)4] 9
osl AitatATh o] A 5SS FHAAAL olgd EdENE & TS FA €
= As E T AN

fl

ofetZete O/EH EE MH9Z Mz 20035



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2826

Table 2. Chemical composition of catalysts prepared using waste solution

Components(wt%) Al Ce Fe La Li Mg Pd Pt Rh Si Zr

Wasted catalysts 1600 1.70 120 0.0034 00029 71 ND 0052 - 2.01 0.065
P-25(w) 3.80 032 0.73 - - 210 ND 0.05 - 0.08 -
TiO2(w) 2770 024 057 - - 140 ND 0.05 - 0.07 -

Table 3. Band-gab energy of prepared photocatalysts

Photocatalysts Band gab energy(eV) Wavelength(nm)
P-25 3.05 407
P-25(1.0) 2.60 478
P-25(w) 1.76 705
TiO2 3.07 403
Ti02(1.0) 2.51 495
TiOx(w) 1.80 690

Table 4. Physical properties of TiO» catalysts used in this study

Photocatalysts Paticle size(nm)  BET surface area(m”/g) Pore size(A)

P-25 22 52 250
P-25(1.0) 22 52 203
P-25(3.0) 24 37 270
P-25(w) 22 52 160

TiO, 30 10 120
Ti02(1.0) 31 10 118
Ti0-(2.0) 30 10 31
TiO2(W) 30 18 79
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Fig. 2. XRD peak of the modified TiO,. Fig. 3. XANENS spectra of the K-edge

titanium for the modified TiOq.
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Fig. 4. Photocatalytic oxidation of CO
on loading value of Pt on TiOg,
(0.284g/m?)

REFERENCE

1. Lee T. K, Kim J. S., Choi. W. Y., "Nano Photocatalysts Theory and Applications”,
Prosp. Indus. Chem, Volume 4(2001) No. 6.

2. Kim, D. ], Jung, W. ], Lyu, J. W., Kim, Y. J., "Charaterization of Photocatalysts
Prepared by Hydrothermal Reaction and Their Photocatalytic Activity for
Decomposition of Organic Compounds”, Theo. Appl. of Chem. Eng., pp.2769.(2001).

3. Kim D. J., Roo W. H,, Lee C. W., Hong S. B., W. M. Lee, " Characterization of
platinized TiO: Catalysts Prepared from wasted Catalysts and the Photocatalytic
Effects for Decomposition of TCE”, 9th APPCChE Cong. CHEMECA 2002,
Paper#296(2002).

4. J. R. Grzechowiak, I Szyszka, J. Rynkowski, D. Rajski, "Preparation,
characterization and activity of nickel supported on silica-titanium ", J. Catal.
247(2003)193-206.

5. D. Lutzenkirchen-Hear, M. Wagemaker, P. Keil, A.A. van Well, R. Frahm, "Ex situ
reflection mode EXAFS at the Ti K-edge of lithium interacted TiO: rutile”, Surf.
Scie. 538(2003)10-22.

ofetZete O/EH EE MH9Z Mz 20035



