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<Abstract>
The infrared spectra for CO adsorbed on silica supported ruthenium have been

investigated at various partial pressures and temperatures within the frequency range of
1500~2300 em”. Also the infrared spectra for CO/O; gas mixtures adsorbed on silica
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supported ruthenium have been investigated at various partial pressure ratios within the
frequency range of 1500~2300 cm ™.

Three bands (20042-20389 cm™, 20775~20800 cm™, 2141.1~21450 cm™ were
observed when CO and O: were coadsorbed on silica supported ruthenium. The frequencies
of the bands observed correspond with the previous reports approximately.

The relative intensities of 2077.5~2089.0 cm™ band and 2141.1~21450 cm™” band
increased with raising Oz partial pressure. These results support Brown and Gonzalez's
argument that ~2080 cm” band and ~2130 cm™ band are arised from the CO stretching
vibration for CO molecules adsorbed on the ruthenium atoms perturbed by the oxygen
atoms bonded to the ruthenium atoms and on the oxidized ruthenium atoms respectively.
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Figure 1. IR spectra of adsorbed CO on 1 % Ru-SiO; sample as varying CO pressure at 25°C
(a) 0.0 torr (b) 0.2 torr (c) 05 torr
(d) 1.0 torr (e) 10.0 torr (f) 50.0 torr
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Figure 2. IR spectra of 1 % Ru-SiOz sample after pumping at 25°C
(a) 50.0 torr(0.0min) (b) 10 min (c) 30 min (d) 60 min (e) 12 hrs
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Figure 3. IR spectra of adsorbed CO on 2 % Ru-SiO: sample as varying CO pressure at 25°C
(a) 0.0 torr (b) 0.2 torr (¢) 0.5 torr
(d) 1.0 torr (e) 10.0 torr (f) 50.0 torr

Fig. 45 7] A& ITEHAAL o SFEoRr 60 £ ol AFEH MRS
W &5 ™7t 1 % Ru-Si0; A-¢-9F 228 AlAA &3 A7t it JTE€FAze 7



A7t A FeHEAA daseid dh FEFEI] ¢ FTIRS AT 5

HF A e $X7F 20254 cm o olA] 20003 cm2, 3 AE A7]Y FF5 o)A mE
w7} 2089.0 et Al 20775 cm & o] Edl 1 21451 cm” A9 F4urt AA S A

100

95

#~ (e) 20003

o 20775~ 7 () 2006.1
2 90
& (c) 2006.1
= ! \{’\
£
g - \ (b) 2009.9
= 2089.0

85 - \L— (a) 2025.4

80 T T T T ] i

2400 2300 2200 2100 2000 1900 1800 1700
Wavenurnbers

Figure 4. IR spectra of 2 % Ru-SiO; sample after pumping at 25°C
(a) 50.0 torr(0.0min) () 10 min (c) 30 min (d) 60 min (e) 12 hrs
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Figure 5. IR spectra of adsorbed CO on 4 % Ru-SiO; sample as varying CO pressure at 25°C
(a) 0.0 torr (b) 0.2 torr (c) 05 torr
(d) 1.0 torr (e) 10.0 torr (f) 50.0 torr
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Figure 6. IR spectra of 4 % Ru-Si0O; sample after pumping at 25°C
(a) 50.0 torr(0.0min) (b) 10 min (c) 30 min (d) 60 min (e) 12 hrs
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Figure 7. IR spectra of 4 % Ru-Si0O; sample ass varying temperature
(a) 25 °C () 50 °C (c)100°C (d) 150 °C (e) 200 °C
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Figure 8. IR spectra of 4 % Ru-SiO; sample after pumping at 25 °C
(a) 200 °C(O min) (b) 10 min (c¢) 30 min (d) 60 min
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Figure 9. IR spectra of SiO:; sample as varying temperature at 1.0 torr CO pressure
(a) 25 °C (b) 50 °C (c) 100 °C
(d) 150 °C (e) 200 °C (f) 25 °C
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Figure 10. IR spectra of Ru~SiO; sample as varying CO/O; partial pressure ratio at 20C
(a) CO/02=0.2 torr-0.0 torr (b) 1.0 torr-0.2 torr (¢) 1.0 torr-0.5 torr
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