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Here we developed silica-coated Pd catalysts and applied to liquid phase catalytic reaction such as
dehydrogenation of cyclohexane. Carbon black (CB)-supported Pd catalysts (Pd/CB) were covered
with organosilica layers via the hydrolysis of phenyltriethoxysilane (PhTES). Coverage of Pd
nanoparticles with organosilica layers suppressed particle sintering of Pd, as compared to the case of
uncovered Pd/CB. The organosilica layers had hydrophobic properties because of the presence of
phenyl groups. As a result, the organosilica-coated Pd catalysts prepared using PhTES showed
superior catalytic performance for cyclohexane dehydrogenation, even after reduction at 623K under
H, atmosphere.
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Tablel Si, Pd and carbon content in Pd/CB,

TEQOS-Pd/CB and PhTES-Pd/CB upon reduction and
thermal treatment under different conditions.

Catalyst Temp.?  Content (Wt%)
(K) Si0o, Pd C
Pd/CB 473 - 1.8 98.2
623 - 1.9 98.1
TEOS-Pd/CB 473 5.6 1.8 91.7
623 4.9 1.8 92.0
PhTES-Pd/CB 473 5.6 1.9 90.8
623 5.0 1.7 92.1

*Temperature of the reduction or thermal treatment
with hydrogen.

2345678 9101112131415
Particle size / nm

Fig.1 TEM images and Pd particle size distributions of
the Pd/CB with reduction at different temperatures: (a)
473 K, (b) 623 K
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FEEME L7 Z A, PAICB 2 203.0 mg TH 7D
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Fig.2 TEM images and Pd partlcle size distributions of
the Pd catalysts with reduction at different
temperatures: (@) TEOS-Pd/CB (473 K), (b)
TEOS-Pd/CB (623 K), (c) PhTES-Pd/CB(473 K), (d)
PhTES-Pd/CB(623 K)

Table2 Pd particle size estimated by CO
chemisorption.

Temp.? Particle size of Pd?
Catalyst (K) P (nm)
Pd/CB 473 3.9

623 8.4
TEOS-Pd/CB 473 2.0

623 3.4
PhTES-Pd/CB 473 2.2

623 4.0

*Temperature of the reduction or thermal treatment
with hydrogen.
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7-. Fig.3 {2 CB, TEOS-Pd/CB % U} PhTES-Pd/CB & TG
M E#E 84”7, PhTES-PA/CB 128\ T 650K &H7- 0 T
HERONPRON, SEEO W% L1z, Figd il
PhTES-PA/CB @ FT-IR A% b Lk B A 74, B4 K
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Fig.3 TG curves for CB, TEOS-Pd/CB and
PhTES-Pd/CB.
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Fig.4 FT-IR spectra of PhTES-Pd/CB: (a) after
drying, (b) after reduction at 623 K.
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Fig.5 Dispersion of Pd catalysts in water: (a)

TEOS-Pd/CB, (b) PhTES-Pd/CB.
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Fig.6 The rate of hydrogen generation over Pd
catalysts after reduction at different temperature.
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