





Table 9.1: Characteristics of TiO; supports and Co/TiO; catalysts

TiO, support Co/TiO; catalyst
Sample ~ Ti*/Ti** Ti*-OH/T"*-OH Ti'* (ESR)° % Reducibility’ ~TPR H;-chemisorb % Co  Reaction rate®
ratio” ratio (IR)" Temp. (K)* (10" molecule/g) dispersion” (mmol g™ s™)
A 1.2 0.8 3631 66 738 16.8 1.7 18
B 1.3 12 3024 51 729 16.2 1.6 15
& 1.4 2898 48 800 11.4 1.1 13
D 1.6 1.4 2885 35 859 9.6 0.9 1

? Calculated from CO,-TPD spectra. |
® The ratio between the intensity of IR spectra at voy = 3670 cm™ (Ti**-OH) and voy = 3716 cm™ (Ti**-OH).
¢ The intensity of ESR spectra at g value 1.996.

¢ Calculated from Temperature-Programmed-Reduction (TPR).

¢ The temperature at the maximum peak of TPR.

fCalculated from Hj-chemisorption.

& Rate of CO hydrogenation after 4 h.
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Table 9.3: Parameters of the hyperfine pattern from ESR spectra of Co/TiO; after standard reduction.

Cobalt (I=7/2)* H (F=1/2)
Sample Centric g tensor A tensor (Mt) A tensor (Mt)® Distance from center (Mt)°
A 1.409 26.9+0.09 9.9 £0.05 (1) 112.5 £0.00, (1) 154.2 £ 0.05
B 1.392 21.1+0.11 10.7+0.12 (1) 105.2 £0.11, (1) 130.5 £0.08
D 1.401 30.0+0.16 9.1+0.03 (1) 126.0 £0.07, (1) 160.7 £ 0.01

2 Calculated from the average 8 peaks of Co (F=7/2)
b Calculated from the average 4 set of two sub-hyperfine pattems of 'H (F=1/2)
¢ Indicating mainly two symmetrical patterns of 'H (/=1/2)
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Table 9.2: The supposed structure of cobalt-support compound formation by many research works.

Cobalt-support compound formation

Sample Ref.

The supposed structure The detection on the sample

after standard reduction after standard reduction
Co/Al,0O5 Cobalt aluminate as a CoAl,O4 cid.* 31,35
Co-Ru/Al,03 Cobalt aluminate as a CoAl,O4 cod: S, 32
Co/Zr-Al;,03 Cobalt aluminate as a CoAl,O4 c.d! 33
Co/Si0, Cobalt silicate as a CoSiO3 cid. 34
Co/Ti0;, Cobalt titanate as a CoTiO3 e.dy 6, 35
Co/TiO, CoO(HxTiOy) Electron spin resonance This work

spectroscopy (ESR)

*c.d. = can not detect
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