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Selective Oxidation of Benzyl Alcohol Catalyzed by Pd/PMO-SBA-15 Catalyst
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Abstract: Pd nanoparticles were successfully captured by tetraimine groups incorporated into the channel of periodic mesoporous or-
ganosilica (PMO-SBA-15), yielding a Pd-containing mesoporous organosilica catalyst (Pd/PMO-SBA-15). N, adsorption-desorption, X-ray
diffraction, and transmission electron microscopy confirmed that the Pd nanoparticles were well stabilized and dispersed uniformly inside the
channel of the PMO with average particle size of 1.8 nm. The Pd/PMO-SBA-15 was used as a catalyst for selective oxidation of benzyl al-
cohol with H>O; as oxidant in water. The effects of various nanoparticles, H>O, amount, reaction temperature, and reaction time on the oxi-
dation were investigated. The benzyl alcohol conversion of 97.1% with the selectivity for benzaldehyde of 100.0% was obtained when the
reaction was carried out in water with 0.05 g of 2%Pd/PMO-SBA-15 and 1.5 ml of H,0; at 80 °C for 4 h. Furthermore, the Pd/PMO-SBA-15
could be conveniently recovered for recycle use. The conversion of benzyl alcohol decreased with the increase of reuse times.
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Scheme 1. Preparation procedures for the PdA/PMO-SBA-15 catalyst. PMO—periodic mesoporous organosilica.
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Table 1 The oxidation of benzyl alcohol over different catalyst sam-

ples

Sample X(BA)/% S(BD)/% TON
— 3.0 100.0 11.6
Pd(NOs), 2.7 100.0 104
PMO-SBA-15 5.0 100.0 19.2
2%Pd/PMO-SBA-15 97.1 100.0 372.0
2%Pt/PMO-SBA-15 58.0 100.0 222.0
2%Au/PMO-SBA-15 34.0 100.0 130.0

Reaction conditions: catalyst 0.05 g, BA 3.6 mmol, H,O; (30%) 1.5 ml,
H,O 30 ml, 80 °C, 4 h. BA—benzyl alcohol; BD—benzaldehyde;

TON—turnover number defined as the BD production rate.
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Fig. 1. Effect of the H,O, amount on the oxidation of benzyl alcohol
over PA/PMO-SBA-15 catalyst. (1) BA conversion; (2) BD selectivity.
Reaction conditions: 2%Pd/PMO-SBA-15 0.05 g, BA 3.6 mmol, H,O
30 ml, 80 °C, 4 h.
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Fig. 2. Effect of the reaction time on the oxidation of benzyl alcohol
over PA/PMO-SBA-15 catalyst. (1) BA conversion; (2) BD selectivity.
Reaction conditions: 2%Pd/PMO-SBA-15 0.05 g, BA 3.6 mmol, H,0,
(30%) 1.5 ml, H,O 30 ml, 80 °C.
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Fig. 3. Effect of the reaction temperature on the oxidation of benzyl
alcohol over Pd/PMO-SBA-15 catalyst. (1) BA conversion; (2) BD
selectivity. Reaction conditions: 2%Pd/PMO-SBA-15 0.05 g, BA 3.6
mmol, H,O, (30%) 1.5 ml, H,O 30 ml, 4 h.
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Table 2 Reusability of Pd/PMO-SBA-15 for oxidation of benzyl
alcohol

Run XBAYY% SBDY% TON
1 97.1 100.0 372.0
2 80.0 100.0 306.5
3 78.0 100.0 260.5

Reaction conditions: 2%Pd/PMO-SBA-15 0.05 g, BA 3.6 mmol, H,O
30 ml, H,0,(30%) 1.5 ml, 80 °C, 4 h.
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Fig. 4. TEM images of 2%Pd/PMO-SBA-15 catalyst. (a) Fresh; (b)
Reused three times.
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