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Carbon nanomaterials catalyze hydrogenation with molecular hydrogen, as demonstrated
in hydrocarbon hydrogenation [1]. Their catalytic activity requires high crystallinity and low
oxygen content [2]. Given its crystallinity and large surface area, reduced graphene oxide (rGO)
is a promising hydrogenation catalyst. However, the effects of graphene plane size, layer count,
defectiveness, and carrier structure on rGO’s activity remain unclear. This study investigates
the catalytic properties of rGO applied to aluminum oxide and the impact of different carrier
size fractions on nanocomposite activity.

Nanocomposite samples with reduced graphene oxide (rGO) on aluminum oxide were
prepared via impregnation, with an rGO content of 0.025 mg/g and varying aluminum oxide
particle sizes. Graphene oxide (GO) was synthesized by exfoliating graphite oxide through
ultrasonic treatment, following its oxidation via the Hummers method using sulfuric and
phosphoric acids [3]. Each nanocomposite sample was labeled according to the carrier's particle
size¢ (mm) and the type/content of the applied graphene material, e.g., Al:O3(0.25-
0.5)/rGO(0.025) and Al>05(0.5-1)/GO(0.025).

The obtained samples were examined by the methods of Raman spectroscopy, scanning
Electron microscopy (SEM) and nitrogen adsorption-desorption were used to analyze the
samples. Their catalytic activity was assessed in ethene hydrogenation using a flow tube reactor
with chromatographic monitoring of reaction products. The process was studied within a
temperature range of 50—400 °C, with a reaction mixture consisting of 90 % H: and 10 % C-Ha.

Raman spectroscopy analysis revealed D and G bands within 12001700 cm™, with the
D/G intensity ratio (Ip/Ic) increasing after hydrogen reduction, indicating higher defectivity in
GO compared to rGO. SEM analysis showed that graphene oxide forms layered sheets on the
carrier surface without fully covering it. Adsorption-desorption isotherm analysis confirmed
that the textural properties of aluminum oxide, as well as GO and rGO deposited on it, remain
similar, suggesting that rGO is positioned on the outer surface without blocking the pores.

Catalytic activity tests showed that Al203(0.25-0.5)/rGO(0.025) had the highest activity
(2.53x10* Mol-g(rGO)'-s™"), while Al203(0.1-0.25)/rGO(0.025) exhibited the lowest
(6.88x107° Mol-g(rGO)'-s™).

The obtained results suggest that the catalytic activity of rGO-AlOs nanocomposites is
influenced by the carrier's particle size. However, no clear correlation between activity and
fraction size was established, likely due to the complex interplay of factors such as textural
characteristics and hydrogen spillover from rGO to the carrier, which plays a significant role in
these systems.
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