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Abstract: Some supported gold catalysts were prepared by impregnation and coprecipitation methods. Effect of gold
addition and active site formation were studied by investigating particle sizes of gold, amounts of oxygen adsorbed,
adsorption properties of CO and NO, and reduction and oxidation properties, etc.. The gold particles of the catalyst by
impregnation were irregular and very large as 30~ 100 nm, but those by coprecipitation were uniform and ultra—fine as
about 4 nm. On Au/ALO; catalyst, the addition of gold to inactive Al,O; caused the decomposition of N;0, and CO was
not irreversibly adsorbed while O, was atomically and irreversibly adsorbed. The adsorption sites of oxygen were attrib-
uted to the active sites which were restricted to the circumference of hemispherical gold particle-support interface rath-
er than all atoms on the surface of gold particle. Also, CO was reversibly and irreversibly adsorbed on ALQ; at low tem-
perature, and the addition of gold weakened both reversible and irreversible adsorptions. The affinity for CO on Au/Co,
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0, catalyst decreased conspicuously compared to CosOs. The effect of gold addition did not appear in reduction step but

did remarkably in reoxidation step; the added gold promoted the reoxidation of the reduced cobalt atoms.
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Fig. 1. Transmission electron micrographs(TEM) of
2.0wt% Au/ALOs(IM), 5.0wt% Au/AlLOy(CP)
and 16.9wt% Au/ALO,(CP) catalysts.
Magnification : X 200,000
(a) 2.0wt%Au/AlLO;(IM)

(b) 5.0wt% Au/AlLO,(CP)
(¢) 16.9wt%Au/AlLO,(CP)
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Fig. 2. Particle size distribution obtained from TEM
photographs of 16.9wt% Au/ALO,(CP) cat-
alyst.
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Fig. 3. Amounts of CO, formed from 16.9wt% Au/
ALOy(CP) catalyst by CO or O, pulses at
673K.

Table 1. Amounts of Oxygen Adsorbed on 16.9wt
% Au/Al,O5(CP) Catalyst

Amount of oxygen

Measuring method adsorbed,/zmol g-Au~!

N,O titration* 45.8
CO back titration* 48.8
CO-0, titration* 45.3
Estimation from TEM data**
Moles of surface Au atoms 1420
Moles of interface Au atoms 220
* At 670K, * % Fig. 2(Averaged particle size : 3.6
nm)
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Fig. 4. Amounts of CO, formed from 1.0wt%Pt/ALQ,
(IM) catalyst by CO or O, pulses at 673K.
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Fig. 5. TPD spectra of CO adsorbed on Co,0,(CP)
and Au/Co;0,(CP) catalyst.
a. Co;0,(CP) b. Au/Co,0,(CP), Ist run
¢. Au/Co0,(CP), 2nd run
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Fig. 6. TPD spectra of No adsorbed on Co;0,(CP)
and Au/Co,0,(CP) catalyst.
a. Au/Co,0,(CP), 2nd run
b. Au/Co;0,(CP), 1st run
c. Cos0,(CP)
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Fig. 7. TPD spectra of CO for Co;0,(CP) and Au/
Co30,(CP) catalyst.
CO : Adsorbed at 197K
a. 11.4wt% Au/Co;0,(CP) b. Co,0,
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Fig. 8. Chromatogram and TPD spectra of CO for
AlLO; and Au/AlLO,(CP) catalysts.
CO : Adsorbed at 197K
a. ALO,(CP)  b. 16.9wt% Au/ALO;(CP)
c. 2.0wt% Au/AlLOs(IM)
d. 2.0wt%Au/AlLO;(CP)
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Fig. 9. Reduction of Cos0,(CP) and Au/Co;0,(CP)
catalyst in the stream of CO.
Temperature rising rate ;. 10K/min
Feed : 12vol% CO in He
Total flow rate : 15cm®/min
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Fig. 10. Reoxidation of the reduced Co,0,(CP) and
Au/Co,0,(CP) in the stream of O,.
Temperature rising rate : 10K/min
Feed : 2 vol% O, in He
Total flow rate . 15cm*/min
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Fig. 11. Reoxidation of the reduced Co;0,(CP) and
Au/Co,0,(CP) in the stream of NO.
Temperature rising rate . 10K/min
Feed : 0.7vol% NO in He
Total flow rate : 15cm®/min
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