














Table 11.2: Results of EPR Spectroscopy and Comparison with Literature: g Values characterizing Radicals formed on Anatase Surface

Environment g value
Sample Treatment during EPR Radical/species Ref.

measurement 81 82 83
anatase vacuum, 298 K UV irradiation  Ti>* (surface) 1.990 1.960
anatase 0,,973 K UV irradiation  Ti’* (surface) 1.990 1.957
Degussa P- H,, 773 K - § (surface) 1.980 1.930
25"
anatase 0,, 723 K vacuum Tig® (surface) 1.989 1.935 This work
anatase vacuum, 723 K vacuum Titk (surface) 1.989 1.935 This work
anatase hydration vacuum O, (surface, not form 2.025 2.009 2.003

from O,)

anatase - (0] O,  (surface) 2.024 2.009 2.003
anatase 0,, 723 K vacuum O, (surface) 2.025 2.009 2.004 This work
anatase vacuum, 723 K vacuum O, (surface) 2.025 2.009 2.004 This work
anatase hydration UV irradiation O (surface) 2.016 2.012 2.002
TiO; - water O (surface) 2.014 2.007
colloid
anatase 0,, 723 K vacuum O (surface) 2.013 2.007 This work
anatase vacuum, 723 K vacuum O (surface) 21013 2.007 This work
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Table 11.3: Infrared Bands in the OH Stretching Region Characterizing TiO,

Environment during

Sample Sample treatment IR reaSiment Oou (cm™) Species Ref.
Degussa P-25" UV irradiation vacuum 3716 Ti**~OH 1
Degussa P-25 Partial deuteration O, 3716 Ti>*-OH 1
anatase 05,723 K vacuum 3716 Ti*-OH This work
anatase vacuum, 723 K vacuum 3716 Ti**-OH This work
Degussa P-25 UV irradiation vacuum approximately Ti*-OH 1

3670
Degussa P-25 Partial deuteration O, approximately Ti**-OH 1

3670
anatase NH;, 373-873 K - 3685-3700 Ti**-OH 3
anatase . - 3670 Ti*-OH 4
anatase 0,,723 K vacuum 3687, 3673 Ti**-OH This work
anatase vacuum, 723 K vacuum 3687, 3671 Tit'-OH This work
anatase - - 3640 (Ti*"),-OH 4
Degussa P-25 : pyridine 3640 (Ti**),~OH 5
anatase 0,, 723K vacuum 3640 (Ti*"),-OH This work
anatase vacuum, 723 K vacuum 3640 (Ti*"),~OH This work

? Mixture of anatase (75 %) and rutile (25 %)
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Table 11.4: CO Stretching Frequencies of Adsorbed Rhenium Carbonyls Formed from H3Re3(CO);, and various supports

Loading of Re in sample,

wt% Surface/treatment Oco bands (cm']) Ref.
2096 (s), 2039 (m), 2012 (m), 1971 :

1.0 TiO, treated with O at 723 K (mw) tasyron:
2096 (s), 2039 (m), 2012 (m), 1970 .

1.0 TiO, treated with vacuum at 723 K (mw) s Yotk
2095 (s), 2030 (m), 2010 (m), 1967 s e

0.1 TiO, treated under vacuum at 723 K (mw) g A

1.3 v-Al,03 2098 (m), 2032 (b), 2013 (b), 1966 (sh)

252 MgO 2096 (s), 2000 (s), 1978 (s), 1872(s)

The vco bands for HsRe3(CO)yz in a dichloromethane solution, are 2095(s), 2031 (s), 2007 (s), and 1977 (sm), which agree well those
reported in the literature, Namely, 2096 (s), 2035 (s), 2012 (s), and 1979 (s).
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