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Immobilizing Ruthenium Nanoparticles onto Nitrogen-Doped Carbon Nanotubes
for Aerobic Oxidation of Benzyl Alcohol under Ambient Pressure
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Abstract: Ruthenium nanoparticles were conveniently immobilized on nitrogen-doped carbon nanotubes (NCNTSs)
via microwave-assisted ethylene glycol reduction. Ru/NCNTs catalysts presented the excellent catalytic
performance and cyclical stability for the aerobic oxidation of benzyl alcohol under atmospheric condition,
compared with the catalysts supported on carbon nanotubes (CNTs) and activated carbon (AC). The conversion of
benzyl alcohol could rearch 93% and the selectivity of benzaldehyde was higher than 99% at 90 “C. The doped

nitrogen atoms embedded in the NCNTs wall are responsible for the improved catalytic performance.
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Fig.1 Typical TEM images and the corresponding size-distribution histograms of the nanoparticles
for three Ru-based catalysts, i.e., Ru/NCNTs(a~c), Ru/CNTs(d~f), Ru/AC(g~i). Inset of (b)
was the typical HRTEM image of Ru nanoparticles
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Fig.2  XRD patterns of catalysts and supports
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Fig.3 Comparison of Ru catalysts for the oxidation of
benzyl alcohol at four typical reaction
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Table 1 Effects of three catalysts on the oxidation of benzyl alcohol

Catalyst Conversion / % Selectivity / % TON*
Ru/AC 42 =99 98
Ru/CNTs 74 =99 167
Ru/NCNTs 93 =99 191

Reaction conditions: 3 mmol benzyl alcohol, 20 mg catalyst, 10 mL toluene (solvent), 30 cm®+-min~" (STP) air flow, ambient
pressure, 90 C, 48 h

*#TON=turn over number=molar ratio of converted substrate to catalyst

% 2 Ru/NCNTs 7 & F B2 fiE L S 4L I R A Y 18 B 4 A M

Table 2 Cyclical stability of Ru/NCNTs catalyst for the oxidation of benzyl alcohol

Cycle number

Conversion / %

Selectivity / %

1

2
3
4

84
77
70
67

=99
=99
=99
=99

Reaction conditions: 3 mmol benzyl alcohol, 20 mg Ru/NCNTs catalyst, 10 mL toluene (solvent), 30 cm®+min'

ambient pressure, 90 °C, 48 h
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