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Homo-CWO)e] & Abg&Foizx gttt (1). Homo-CWO 7]&2 %L 259 4
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TiO, (DT51D, Millennium Chemicals, S.A. = 87 m¥g)o] TAH CoOx ZmEL
incipient wetnessell 9]dlA] AZFom, TCE A AWLo AL4% 7] Ao 100 cm®/min
9] air (Praxair 99.999%)=% 570°Cel A 1 At &<k A4St AaAFalA A=t vk
SR WHSV = 75000 3jd3st= TCE £S5 AHH o7 FF3lHA Hk-g-A| 7o
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A TCE &Eslivkgol tHstel 7 3 HodAds HAFAY 5%
CoOy/TiO; ZFulle] Al7te] M2 G AEF dFES oldllsty] fste] XRD, XPS To=
CoOxol AA Gz mWsetAed 548 #4389t XRD SA4 & fste] & ﬂ?oﬂfﬂ
+ Powder X-ray diffractometer (Rigaku, Model D/MAX2500 PC)ollA X-ray radiation
source2= Cu Ka (A = 154056 A)= ARgEE o™, olw X-ray tubeel 7Faixl St
AF= 22 40 kV 2 20 mAolth H3teE AlgEd gk XRD HHEL 2°/min?]
scanning speed®} 0.02°9] sampling step size® 20 - 80°¢] 20 G Ho|A =HE A}
Fresh CoOx Z1je] XRD &2 570°ColA 1 AlZF <k 100 cmg/mm-J air (Praxair,
99.99%) % AA%E Fo] AL om Wk F9o] 5% CoOy/TiO; Zvujo] s+ XRD =4
o] Af-oll= 5 AZE o] < A TCE #3llvkgo] &y $of AAdAoz F#3 1z
H AEE AFESAT g A - F9 CoOy/TiO; Zullo] ik XRD € &3 H| ]
9sle] ¥F Co FFEZ Co(OH)s CoO % Co304 (Aldrich, 99.99%)5 #2 Ao =
27dstel XRD 542 38kt

HES A - 59] CoOy/TiO, ZFule} A7) %+ Co 3FgHE tish XPS A~HAEZ =
VG Scientifice] ESCALAB 220iXL<& A}-&3}¢] Oqoi olw] X-ray radiation source
2 Mg Kag 2183929, pass energy$t energy Wldth Z+7F 50 eVE 100 meV Sl
o S A" Ui EA8tE 7HE I A dEsteE 2848 eVelAle C 1s 9AE
internal standard® A}&3slo] Al 559 charging effectS HE AT XRD =49 4%
oF fAFSHAl BES $9] CoOyx FHulE A&gh e AR5 570°ColA 1 AlF &2t 24
3k )2 self-supporting®. & XPS A|HOoE wEH o XPS AFEZES A= Folo
A zeol AzAeg= 10 Torrg o).
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Fig. 1¢] XRD Z oAl ®HZo], ¥k H 5% CoOx Zwjol fﬂd XRD 3 & el A
A A2 AFEE DT51ID TiOqo &3k I35 9o 1898, 31.19, 36.92, 3858, 44.79,
59.37, 65.22°¢] 28 #kollA M= I A7t #FEH AT HAIE o] FF vESS Fo Hx
#l 5% CoOx Fmje] Afole vk d FHuje] XRD =t wi-§- FASHATE A71<] 20
#EANA YEvh= XRD F327F oW Co shhEe A2 #do] de=AE Fotst
71 #18te] Co(OH)2, Co304, CoO2] XRD #{HEF} thzxdt Ay 5% CoOx vl /gl A
Co 3}gtEol 2&] oF7]¥+= XRD HAZAEL Coi0A HAX= 20 gk (1899, 31.26,
36.84, 38.56, 44.80, 59.38, 65.22°) £ Ao sd3tATE 5% CoOx FHwjel] thst XRD i
Blo| A 36.56, 42.42, 61.54, 7378, 77672 20 #o=Z EAFHX = CoO IAELS HES
Ao AAGle] GEPUA skt metA], XRD AR5 Eui jhg A - $of] B
5% CoOx/TiO; ZFuj2] FHo| &A= CoOxe CosOuZ EAT= AS & 4+ Ut
B TCE A AWHS &<k 5% CoOy/TiOr vl 9 HPO@'“ o] Hhg ]Z_}-‘ﬂ EIEa
2 Hdoldds U= dd= olsislr] st ®vFg d - F CoOx ol 2 4719 &
F Co 3gESo] 3t XPS ~#HEHE vlal A3k Flg 200 A Efol, F-8-Eof
=S5 A &, 570°Coll A A ¥ 5% CoOx/TiO, Zwlje] A -$-o 7971 eVolA Co 2pi°l
Fig. 1. X-ray diffraction patterns for TiOs-supported CoOx, and reference Co
compounds: (a) Co(OH)s, (b) Co304, (c) CoO, (d) 5% CoOx/TiO: calcined at 570°C, (e)
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5% CoOy/TiO, after wet TCE decomposition at 36°C for 5 h.

represent the diffraction lines by Co3Oa.
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Fig. 2. XPS spectra for DT51D TiO:-supported CoOx, and reference Co compounds:
(a) fresh catalyst calcined at 570°C for 1 h in flowing air, (b) used catalyst in wet

TCE decomposition at 36°C for 5 h.
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23] Az 5% CoOy/TiO; 12 A= Co 2p3e 2 Co 2p1p9
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4ol A Co 2pspol 213 F3 3¢ thdk binding energy? Fo]lE= 1.0 eVolal, 2pie2
binding energy?] x}o]:= 1.3 eVolt} o] wFE A - Zo] ZwjEHo| EA3tE CoOy 2
chemical state’} A= 2 &= AL AL
Co0O, Co304 ¥ Co(OH)29 Co 2pse T3 = binding energy= 2rZ} 779.6, 780.3
2 781.0 eV, Co 2pieol W3k 313 binding energy+ 22t 795.1, 7955 % 797.2
At (Fig. 2). Wk& Fo] Zujg o] EA43tE= Co9 chemical state™ Coz049F -FAFSH
FHYES & F %J— XRD Aol FAE AP E & dA stk CoOx BAFe 571
¢} 7 binding energy+ #ASEAA 3EWol] CoO7F 2 FAFUAG (7-9). 7]+
XPS A3 (7,1009F vlas] £ wf wkS A 5% CoOy/TiO, o] ot & oAqteo] Ay}
CoO% & chemical stateZ zt+= Co species® A2 on|dx % &tk wkg A<l
5% CoOy/TiO; ZFwiellA #ZE Co 2p32° binding energyw Co2TiOs2F CoTiO39]
binding energy e} A2l HL3A T CoTiO4 CoTiOz8F 22 CoTiOxi= CoOx8] A ol
=2 A5 2B CoOLt TiO7ke] whE-of o A s = Aoz defA Q)
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CoO/TiOxE CoTiOyo 98l encapsulation® CosO,& o] ar, v+&Ajzto] 7
HEHA HAxA oz A AH CosO7F THORE =25 o]xt} o]#]d Co species?} A
F TCE Al ARESo] doJA active site G2 3, Cos042] ®HH=EF3} &7 TCE A
Aol ARHoz Frtsle] obgst dAo mddsts Aoz AZE ozt Al ekE CoOx
speciesel T g E’—E“?LZ‘” AlZkel R YEhyge }—Uﬂ-d“‘ﬂ] RAA Holdq o EA

s 2 AT 5 s By O}Wﬂ‘r XRD¢} XPSellA ol FHufo] = stsha, st
slxol ES b urdd 4 9t}
b B BRI e BE=1 = - o=

= AT e e AT 20029 = 547 2ATARE (R01-2002-000-00524-0)
ol A Ay A= At
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