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Table 1. Preparation conditions of V,04/TiO, catalysts."”
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o=y F&REFE L TRIE L. XPSHIE i% Shimadzu ESCA-
850M% FAv>, B.E."XC15(285.0eV) THIEE L7z, REV=0%HIE
IZIINO-NH 5 /3L A (NARPYIEH IV 2. 2 VU-visR~XZ b
JuiEPerkin Elmer Lambdal9 CIEBRHHIZ T, B LAH(673K,
2h), EZ2HER(10min)D %, in-situ THIE L7, FIRETT(TPR)
{Z(ZRigaku Thermo Plus TG 8120% A\, HB & BRI+
773K T30minfg{k L 7= #%, iR L Y KFEHS, SK min! TF-
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NV UL IR EERE ERRRICER X AV, it
%A A FE#100ml min”, S EO.1g, H A 4L Benzene/O,/N,
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Starting Solution Treatments
Catalyst Support Method Solution NH4VO33 Evaporation Drying Calcination
Concentration /mol dm’
VT3-A TIO-3 A water 0.0361 water bath 383K, 18h 773K, 5h
B A S ¥ (O SO Sho ... jnair________ inair_____
VT3-B TIO-3 B nitric acid 0.0392 water bath 398K, 12h 773K, 3h
..yraB - no-4 .. pH=40 .. 12h _________jnair _________ inair ___.
VT3¢ TIO-3 C oxalic acid 0.735 water bath 383K, 12h 723K, 12h
VI4-C (11 LOmoldm® 3h__________imait________ inair ___.
TTVIZID T TI03 "~ "D oxalic acid 0.0630 evapora‘or 343K, 2h 773K, 3h
VI4-D TI0-4 0A3moldm” _________________._ 2h_________invacuo _____noxygen _
TUVI3E T TI0-3 7777 E™"7 777 oxalicacid 0.0551 water bath 373K, 24h 773K, 3h
- - 0.32 mol dm” 3h in air in oxygen
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Table 2 Profiles of VTn-X catalysts.

Catalysts  Surfacc area  Pore volume Crystal Phase
/m’g! fem®g!

VT3-A 39 0.50 rutile
VT3-B 40 0.49 rutile, V,05
VT3-C 40 0.50 rutile
VT3-D 41 0.21 rutile
VT3-E 36 0.18 rutile
VT4-A 42 0.31 anatase, rutile
VT4-B 45 0.27 anatase, rutile
VT4-C 37 0.79 anatase, rutile
VT4-D 40 0.25 anatase, rutile
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Table 3 Results on XPS and NARP.

Catalysts V2p3/2 in XPS V=0 species
B.E./eV Half width/eV [(V2p)/I(Ti2p) /umol m?
VT3-A 5172 2.1 0.33 23
VT3-B  517.2 2.1 0.30 2.2
VT3-C 5172 3.3 0.34 35
VT3-D 5174 23 0.34 3.8
VT3-E 517.6 24 031 4.7
VT4-A 5175 2.2 0.27 33
VT4-B 5174 22 . 0.21 2.7
VT4-C 5175 22 0.36 4.6
VT4-D 5175 2.0 0.27 4.5
VT4-D
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Fig.1 Raman spectra of VT3-X (left) and VT4-X (right) catalysts.
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Fig. 2 Selectivity to maleic anhydride (MA) with the conversion of benzene oxidation over VT3-X (left) and VT4-X (right) catalysts

prepared by method (V)A, (O)B, (C1)C, (A)D and (O)E.V
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Fig. 3 UV-vis spectra of VT3-X (left) and VT4-X (right) catalysts.
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Fig. 4 TPR spectra of VT3-X (left) and VT4-X (right} catalysts.
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Catalyst Preparation by using Reference Catalysts — Effect of preparation Conditions and Support on Vanadia-Titania Catalysts,
Atsushi Satsuma’, Sakae Takenaka ", Tsunehiro Tanaka", Shigeru Nojimam, Yoshiya Kera™™"", Hisashi Miyatam" (‘Graduatc School of
Engineering, Nagoya University, Nagoya 464-8603, “*Graduate School of Engineering, Kyoto University, Kyoto 606-8501, ““Mitsubishi
Heavy Industries, Co. Ltd., Nishi-ku, Hiroshima 733-0036, ***‘Faculty of Science and Engineering, Kinki University, Higashiosaka, Osaka
577-8502, """ University of Osaka Prefecture, Sakai, Osaka 599-8531) The influence of preparation conditions and phase of titania on
structure and catalysis of vanadia-titania catalysts was investigated. Swt%V,0s/TiO; catalys's were prepared by impregnation method using
JRC-TIO-3 (rutile phase) and JRC-TIO-4 (mainly anatase phase) as supports. For all the catalysts, vanadia was mainly supported as surface
amorphous species and aggregation to crystalline V,0s was very small. The sclectivity to maleic anhydride on benzene oxidation was
significantly influenced by preparation conditions. Especially, in the case of rutile support, although the catalysts prepared from oxalic acid
solution produced maleic anhydride, maleic anhydride was not produced over the catalysts prepared from water and nitric acid solution. It
was indicated that the big difference in the selectivity to maleic anhydride reflects the difference in the coordination number and redox
property of surface vanadia. Key words: Reference catalysts, Vanadia-Titania, Preparation, Starting solution, Benzene oxidation



