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Polyethylene Glycol Stabilized RuB Nanoparticles: an Effective Catalyst for Selective
Hydrogenation of Benzene to Cyclohexene
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Abstract: The Polyethylene Glycol (PEG)stabilized RuB nanoparticles showed an excellent catalytic performance
for selective hydrogenation of benzene to cyclohexene. Without ZnS0O,, a maximum cyclohexene yield of 29% was
obtained. The good performance of this catalyst system is attributed to the great hydrophilic property of RuB
nanoparticles caused by PEG.
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Fig.1 TEM images and particle size distribution of RuB-PEG-200 (A, B) and RuB-PEG-6000 (C)
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Fig.3 Effect of catalyst loading, reaction temperature, H, pressure, and reaction time on the catalytic

performance of RuB- PEG for hydrogenation of benzene to cyclohexene
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Table 1 Effect of PEG alkyl chain length on the selective hydrogenation of benzene

PEG Conversion / % Selectivity / % Yield / %

- 25 11 3
200 61 47 29
400 62 46 28
2000 63 44 27
6000 60 39 23

Reaction conditions: catalyst, 0.4 mg; np:ng,=8:1; wr/wpc=3%o0; water, 2.0 mL; benzene, 2.0 mL; hydrogen pressure, 3.0 MPa;

temperature, 150 °C; time, 30 min
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Table 2 Effect of the molar ratio B to Ru in Ru/PEG-200 on the selective hydrogenation of benzene

g, Conversion / % Selectivity / % Yield / %
1 4:1 60 36 21
2 6:1 62 43 27
3 8:1 61 47 29
4 9:1 60 46 28
5 12:1 61 45 27
6 20:1 52 39 21
7 8:1 55 35 19

Reaction conditions: catalyst, 0.4 mg; PEG-200; wg/wprc=3%0; H,O, 2.0 mL; benzene, 2.0 mL; hydrogen pressure, 3.0 MPa;

temperature, 150 °C; time, 30 min
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