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Exceptional Physical properties, including lightweight nature of graphene make it a highly promising material for
space applications [1,2]. However, the impact of proton irradiation, a common phenomenon in space
environments, on the structural integrity and functional properties of graphene remains a critical area of
research. This study aims to fill this gap by investigating the effects of proton irradiation on liquid-phase
exfoliated graphene. We focus specifically on the alterations in infrared spectra and structural characteristics of
graphene induced by irradiation with 15.5 MeV protons [3]. Our analysis reveals that organic molecules and
functional groups adsorbed on graphene during exfoliation elevate the Fermi level, suppressing graphene's
infrared absorption through the Pauli blocking effect. We demonstrate that proton irradiation, at fluences up to 1
x 10'% proton/cm?, effectively removes adsorbed molecules and functional groups, thereby eliminating Pauli
blocking effect. These findings contribute to a better understanding of the behaviour of graphene under proton
irradiation, essential for its utilization in space-centric applications such as thermal coatings, electronics, and
optical devices.
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