B ARG B shedudA A154R1E), 291~294, 2006
Proceedings of the Korean Environmental Sciences Society Conference, May, 19~20, 2006

OF2) Synthesis and Characterization of CoTiOx
and Its Catalytic Performance in Wet TCE
Oxidation

g

iAol ZlmE" xay]

- — [==]
st $74Feta), ‘g d ety

BF IS5 43} (Heterogeneous Catalytic Wet Oxidation)) 712 4 S &3}
= EAEY 540 Wl Fobd AESHA HE ey H&ol AHAY F71L
FEAEY FE/ UF FE Bod W anHel Aoz d#A Aot (Luck, 1996). E£T

T T 55 AgE FHulE B84Y FAA ] EA3 AR £
o2 FHFAe] AR & FHol Aok (Mishra et al., 199).
FZoll vFoF ZA3}= trichloroethylene (TCE)E HEFdEulEAAtslo g A As)
7l A% APAFERE tE g oS uwlde 36°CY REEEAA 5 Wt/
CoOy/TiO2 Sril& W-&Z 7|9 Fojad o] EAgT} EA2tm A3t o]Fole 7P 53
AAELEE RFU2 (Kim and Choo, 2005a), ©1#1& ol e £AE A3} %’45}
o APAFAME 5 wt CoOy/TiOz e F9H 38t FEE “CoTiO 93] &
o] 2+33] encapsulation® Co;0,"E A3ttt (Kim and Choo, 2005). Wb, £ A4
M olgd vl ERFZE Hoh B3] 77| A3t CoTiOE AT Foll X-ray
diffraction (XRD)®} X-ray photoelectron spectroscopy (XPS)E ol&5¢9 A1}t 1H
3133 Q FEHE 1@, o5 WHEEAAS FARIA .

LR

2. A
F F59 CoTiOx (CorTiO4 CoTiO3)E thermal solid state reaction 71HoE A
ot CorTiOsY Af-ole= Tex2 CoO (Aldrich, 99.999%)8F <3 anatase T+32& e
TiO2 (Millennium chemicals, DT51D, S.A. = 87 m¥g)7} FEH 0T W32 2zt A
g3 FS A AFs o] F FAFEo] YA THFHEE FET AT T EE
2E o|&3lo & T3 Tofl, 1150°CY) air (Praxair, 99.99%) &8 ZoA 4217t F<F ut
o

SAZRG (S 1. B A7 ME AR S ARR-Ste] kg 200 we} CoTiOsE g8t
Aot

2Co0 + TiOz — CoyTiOq4 1)
CoO + TiO» — CoTiO3 (2)
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Teflon—coated SS B =19l 40 Lo] 248 A& T 30 ppml 3F3t= TCE (Aldrich,
999%)5 FF FYstm WEF wubr|E 1 A7 B¢ FEI) EFSATE AL A 7
& Aol FZ (Cole-Parmer; Masterflex 1/S VSDP)E ©]&3l9 AT #%F (50
mL/min) 2.2 o] §4& Fuj7}l FHH A% 354 1AHF 7] WE FBIAUH (Kim

and Choo, 2005a). TCE €93} H &3 2AEL Viton & Teflon 22 & AZF9 &
S AHEE AT WS Fo) TCE §90] 95302 s2¢ Fv59 L5+ 36:1°C2 =3
34th TCE 98 A&3 o8 FFSUA WAzt & FuE9 &4 4384 s =

817 #13t] FID7} ¥2¥ GC (Agilent, Model 6890N)E ©]-&3t} TCE T=E £43
Atk

b

3. 27 9 »

kS A F 9] 5% CoOw/TiO: &uid] i3k XRD ¥ XPS #4(Kim and Choo, 2005a) 6. &
e AL 5% CoO/TiO, ufe] W3 L §W E238HH 725 R13tr] Asty, &
AFAE FAE CoTiOx (CorTiOs CoTiOe AATZE XRD 71Ho 2 ZA3 A0
Fig. 1A (@& 2 d3dM FAE CoTiOw] the XRD €S HoF1 e, 20 =
35.28°0 A 713 2 intensityS 2t #32r} ZAEAT, 20 = 29.96, 56.66, 62.20°00 4] A
Ao Z intensity’} 2 HAEo] VWL o5 FQ vIAEL 20 g2 o EFY HE
XRD €l si33l= Fig. 1A (D)ol BAXE Hase Ax9 A9 fABIAG #2t
A, ]33 XRD 2= & AFoA w3 14 o8} FA B CoTiOrt d3te 2AF4S %
< IFEE F FAHAYE A& 9t Yot
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Fig. 1. XRD patterns for Co;TiOs and CoTiOs (a) synthesized by a thermal solid state
reaction and (b) obtained from the PDF # 39-1410 and 77-1373.
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TYT FHYPeE Ao CoTiOsel W XRD #HEL Fig. 1B (a)ol FojA ith
CoTiOzE EAAE XRD =& 20 = 32.80°4 4 9] 7/} 2 intensityS 2zt # =29} 20 =
29.90, 35.36, 40.52, 49.04, 53.50°01 9] F & HAEFT o]F)A Ut o3 HAE] 9
£ JCPDS-ICDD9] CoTiOs (Fig. 1B (b))9] #)= $x] 9} vlmd v A9 A5tz 3l
S ¥ F AU, olE F FAHEAESLS XPS A3 TCE AA-g g S4A13
3 AREE A

Fig. 2014 B5%0] CosTiOs8 239l Co 2p3edl W3 main peaks 781.1 eVollA e}l
%31, Co 2pieo) W@ main peaki= 796.8 eVoll A vebTh CoTiOso g Co 2p XPSel| A
Co 2p329 ™3 main peak? binding energy: 781.3 eVolil, Co 2pi»°l Wl main peak2]
binding energyx 797.3 eVHTh B dFd A FAEH CoTiOwES main peakS % binding
energy =< WS Aol 5% CoOy/TiO; &vfolA 2o]d main peak®] binding energys
(7813 & 797.1 eV)# A9 FA3H T} (Kim and Choo, 2005a). WekA], ¥k-g- A<l fresh &
o] THL CosTiOs CoTiOz9} 22 CoTiOx BFEZ o]FolA dde AE ¢ F Utk
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Fig. 2. Co 2p XPS spectra for Co:TiOs and CoTiOs; synthesized by a thermal solid state
reaction at 1150°C in flowing air for 4 h.

AP ATFAA 5% CoOy/Ti022) EH-L ¢4 3] encapsulationd CoTiOw= TCE Al AW
off 719q3}A] ki Wk AlFF F oF 1AIZF o o)) Sl EH O ZNE] AAF AL I W F-
EA3t= Cos07b 8 Hbe 8440 Hv Aoz A¢hstgd =0 (Kim and Choo, 2005a),
o] &3}ty Yt B QoA FAP CorTiOs¢t CoTiOsE 30/40 mesh sizeZ A3
3l o]59] TCE ®#3l &8-S AT (Fig. 3). Co:TiO7F TCE A ARHS-S A3 Fj
WES- A =3t

=

2 A2 A5, W7 102 B9 oF 6% FTHBAS Bol, o AT W
gqe 5Am o B A%HE AL ¢ 4 Utk CoTiOE FUH2 A8 Al o5
FARE WS B WA B APl BRAUD. dY F& V8B iR WY
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Aol GAAZ AR TiOREe) whg 8ol of 5% A= #EEHJe 22 (Kim and Choo,
2005b), Co:TiOs9}F CoTiOsz2) TCE A AGA & A4 o] &o] FujE2A 9 750 glee 2
sl ok wekA, ol APAFoA A LT 5% CoOy/TiO: Fuljo] e X0 EdF£
o} Z dX3t= Anen & F A
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Fig. 3. On-stream activity of synthesized CosTiOs and CoTiOs for catalytic wet TCE
oxidation at 36°C with a weight hourly space velocity of 7,500 ht.

4. 4 B

XRD £3E 539 FAH CoeTiOs$} CoTiOse] BATZE Fel3lg o, ol&ol uigh
XPS 40 4= Co 2p main peak®] binding energyE©] ¥+ A 5% CoOx/TiO2 Fuf ol A
B AAH 781.2t1 eV AENA YeEh}E RS & 5 UUTh o]#F CoTiOx HAES
o] TCE AALZEL FAE w03k FolAx, B dAFoA dojd AAEL JdFdFA
Atg 5% CoO/TiO: Foile] B dpZel & AX3YTh

%3 g9
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