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Abstract 

Metal nanoparticles, such as Pt were applied in catalysis on various support materials, and have 

been employed widely in the CO2 activation reaction. The utilization of this greenhouse gas is 

a burning question. During catalyst design, it is important to know the behavior of metal 

nanoparticles and the support alone. The distinct catalytic activity of Pt without any interaction 

with the support material is unknown experimentally as the support always plays a role in the 

catalytic reaction [1]. As a chemically inert material, hexagonal boron nitride (h-BN) can be a 

candidate for this purpose [2]. Therefore, h-BN fibers were synthesized and characterized. The 

as-prepared fibers show no catalytic activity towards CO2 hydrogenation. After, controlled-size 

(4.7 ± 0.6 nm) Pt nanoparticles were impregnated onto the fibers the catalytic activity was 377 

nmol/gs at 400°C with almost 100% CO selectivity. DRIFTS measurements supported that the 

reaction mechanism observed fits the RWGS reaction mechanism. Various surface science 

techniques proved that the measured activity is attributed to the Pt nanoparticles alone. For the 

noticed low catalytic activity of Pt nanoparticles the development of new sites is responsible 

proved by CO vibration spectroscopy studies [3]. Thus, the synthesized h-BN fibers can be 

employed in catalytic investigations as reference material with the proposed metal and reaction 

or possibly under different conditions.  
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