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The adsorption of molecules on the surface of dust grains is crucial for the physics and chemistry of

interstellar clouds. Binding, diffusion and reaction of these molecules are determinant for the chemical

inventory in many astronomical environments including comets, trans-neptunian objects and icy moons

in the solar system. Interstellar grains consist mostly of silicates and carbonaceous materials with a small

amount of metal oxides, carbides and sulfides. The surfaces of these refractory grains provide sites for

adsorption and reaction. It is estimated that nearly 100% of Si, Fe and Mg, 30% of O, and 70% of C in

the interstellar medium are locked in the grains [9]. In the diffuse medium, carbonaceous dust produces

a characteristic absorption band at 3.4 mm attributed to hydrogenated amorphous carbon (HAC). The

H/C proportion and the aromatic/aliphatic ratio in interstellar HAC remain controversial [4]. In the cold

(< 20 K) interior of dense cores atoms and molecules freeze out on grain surfaces, forming ice mantels.

Water is by far the most abundant component of these mantels, but CO2 and CO are also present in

relatively large amounts, CH4 and NH3 have also be detected and other species like N2 and O2 are as-

sumed. Heating of the grains in the course of the cloud collapse that leads to star formation activates

both chemistry and desorption. In the outer regions of a forming star, volatile species can be retained

on the grains and then incorporated to larger bodies like asteroids, planets and moons.

Desorption studies, relevant for astrophysical conditions, have been carried out previously for surfaces of

water-ice, graphite, graphene and silicates [1, 2, 3, 5, 6, 7, 8]. In this work we extend these studies to

HAC surfaces taken as analogs of interstellar carbonaceous dust. To our knowledge this investigation has

not been performed before.

Our experiments are designed as a two steps process. First we generate different HAC samples through

deposition on Al substrates in RF plasmas of suitable precursors (CH4, C2H2). In the second step we

transfer the substrates with HAC deposits to our ultra-high-vacuum chamber and place them in the cold

head of He cryostat. We then introduce volatile species (CH4, CO, CO2 or N2) into the chamber trough

multichannel arrays and deposit them on the HAC samples at selected temperatures down to 15 K. We

take reflection absorption IR spectra (RAIRS) and perform line-of-sight thermal programmed desorption

(TPD) to determine binding energies. The presence of two kinds of adsorption sites, likely associated

with the HAC aliphatic and aromatic components respectively, will be discussed. This discussion will

be supported by density functional theory (DFT) calculations of the adsorption energies of the volatile

species on theoretical analogues of HAC. Comparison with previous literature data shows that volatile

molecules are best retained by carbonaceous solids than by water-ice or silicate surfaces.
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