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Abstract — The hydrogenation of carbon monoxide was carried out over zirconia supported palladium catalysts prepared by a
novel preparation method using water-in-oil microemulsion composed of organic solvent, surfactant, aqueous palladium salt
solution. The catalysts prepared by the microemulsion method were found to exhibit a high activity for the hydrogenation of
carbon monoxide. In this study, the effects of the micelle size, the concentration of palladium salts, the concentraten of hyd
zine were investigated. It was found that the palladium particle size could be controlled from 2 nm to 12 nm by altering the
concentration of hydrazine and palladium salts regardless of palladium content.
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Nanoparticle Synthesis]

Formation of W/O microemulsion

Injection of aqueous metal salt
solution into surfactant solution
in organic solvent

Formation of Nanoparticles
l Direct injection of hydrazine

[ Immobilization of Nanoparticles on Supportﬂ

Feed of Carrier Sources

Adding water and alkoxide into the
microemulsion containing the nanoparticles
Formation of Supports

Precipitation of supports containing the

v nanoparticles by hydrolysis of alkoxide

[ Removal of Surfactant

Washing by ethanol,
filtrating or centrifugating,
drying at 80 °C overnight,
calcined at 350 °C for 2 hrs

Y
Reduction in hydrogen at 350°C for 2 hrs

Fig. 1. Preparation procedure for Pd/ZrO, catalysts using w/o micro-
emulsion.
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Fig. 2. Effect of pH on Pd particle size of Pd/ZrQ catalysts prepared
by microemulsion method.
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Fig. 3. Effect of [N,H,J/[PdCI,] molar ratio on Pd particle size of Pd/
ZrO, catalysts prepared by microemulsion method.
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Fig. 4. Effect of PdCl, concentrations in water-pool on Pd particle siz
of Pd/zrO, catalysts prepared by microemulsion method.

HWAHAK KONGHAK Vol. 38, No. 3, June, 2000



358 244

5—m—m——————
T | Pd Cont; 5.0 wt%
AN -
R
° °
()
s 3 o ® J
£ [ ]
[]
[-%
B 2f -
(-]
g
g 1r T
< [PdCL,] = 0.56 mol/dm®
o A " i " 1 A A i A 1 " A i "
0 5 10 15
w value []
Pd/ZrO, (by ME)

Fig. 5. Effect of w value on Pd particle size of Pd/ZrQcatalysts pre-
pared by microemulsion method.
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Fig. 6. Preparation condition of Pd/ZrO, catalysts.
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Fig. 7. XRD patterns of Pd/ZrO, catalysts prepared by microemulsiol
method.
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Fig. 8. Pd particle size of Pd/ZrQ catalysts prepared by microemul-
sion method.
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