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Palladium on Multi-walled Carbon Nanotubes (PA/MWCNTs): Preparation and
Application in Heck Reaction
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Abstract: Palladium nanocatalysts were highly dispersed on surface-oxidized multi-walled carbon nanotubes

(MWCNTs) by the microwave-assisted reduction of PdCl, solution. These catalysts were characterized by X-ray

diffraction, high resolution transmission electron microscopy, X-ray photoelectron spectroscopy. The catalytic

properties of the PA/MWCNTs catalysts for Heck reaction were examined and the conditions such as reaction

temperature, kind of base, and dosage of base were optimized. The results indicate that PA/MWCNTs catalysts

present good catalytic activity for Heck reaction.
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Table 1 Effect of temperature on yield for catalytic Heck reaction

Temperature / °C Conversion of bromobenzene / % Selectivity / % TOF / b
100 0 100 0
120 0.7 100 02
130 42 100 1.5
140 426 100 14.9
150 51.9 100 18.0

(1) Reaction conditions: 20 mg (Pd 0.12mol%) catalyst, 20 mmol bromobenzene, 30 mmol methyl acrylate, 30 mmol Na,CO;, 15 mL

DMF, 24 h

(2) TOEF: specific activity per Pd surface atom for hydrogenation of bromobenzene over supported Pd catalysts
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Table 2 Effect of base on conversion of bromobenzene over PA/MWCNTs catalyst

Base Conversion of bromobenzene / % Selectivity / % TOF / h™!

TEA 8.9 100 3.1
NaOAc 6.2 100 22
NaOEt 315 100 10.9
Na,CO;4 42.6 100 14.9

Reaction conditions: 20 mg (Pd 0.12mol%) catalyst, 20 mmol bromobenzene, 30 mmol methyl acrylate, 15 mL. DMF, base 30 mmol,

24 h, 140 C
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Table 3 Effect of base amount on conversion of bromobenzene over PA/MWCNTs catalyst

Na,CO; / mmol Conversion of bromobenzene / % Selectivity / % TOF / h™
0 0 100 0
5 10.2 100 3.6
15 25.1 100 8.7
30 42.6 100 14.9
40 43.8 100 15.2

Reaction conditions: 20 mg (Pd 0.12mol%) catalyst, 20 mmol bromobenzene, 30 mmol methyl acrylate, 15 mL DMF, 24 h, 140 C
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