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Abstract: Rhenium nanoparticles (Re NPs) supported on Norit (activated carbon—C) and graphene
(G) were prepared by a solvothermal method under microwave irradiation (MW). The synthesised
heterogeneous catalysts were characterised and tested as reduction and oxidation catalysts,
highlighting their dual catalytic behaviour. In the first case, they were used, for the first time, to
reduce 4-nitrophenol, in aqueous medium, under MW irradiation. Re catalysts were easily
recovered by centrifugation and recycled up to six times without significant activity loss. However,
the same Re catalysts in MW-assisted oxidation of 1-phenylethanol with no added solvent
experienced a significant loss of activity when recycled. The higher activity of the rhenium
nanoparticles supported on graphene (Re/G) catalyst in both reactions was assigned to the higher
dispersion and smaller particle size of Re NPs when graphene is the support.
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Figure S1. EDS spectrum of Re/G.

Table S1. - Catalytic performances® of Re/C and Re/G as a function of catalyst load and

temperature.
Entry Catalyst Amount T Kapp x1073
(umol) (@) (s™)

1 Norit —

2 G 0.2 50 -—--

3 [Re2(CO)10] NR
2Conditions:15 W, reaction time up to 30 min. [4-NP]=7.5 x 10 M; [NaBH4 ] = 0.169 M; NR - No
reaction.

Table S2. - Oxidation of 1-phenylethanol in heterogeneous conditions?.

Entry Catalyst Amount Temp. Time Yield® TON- TOF¢
(umol) (°C) (min) (%)
1 G 20 50 60 1.4 - -
2 C 20 50 60 1.3 -— —-

2General reaction conditions: 15 W power, TBHP (10 mmol), 1-phenylethanol (5 mmol). * Yield (%)
= moles of product(s) per 100 moles of substrate. ¢ Turnover number (TON) = moles of product(s)
per mole of catalyst. ¢ Turnover frequency (TOF) (h™) = TON/reaction time.
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