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We present recent developments aimed at improving our understanding of water adsorption in carbons.
To investigate the effect of pore morphology on the features of adsorption isotherms, we previously
simulated the adsorption of water in carbon-slit pores [1], single-walled carbon nanotubes [2,3], and
connected carbon-slit pores [4]. We consider now the adsorption of water in realistic representations of
carbon adsorbents. Two carbon samples are considered: a semi-coke, named CS1000, and an activated
form of this carbon, CS1000a. Experimentally, the CS1000 sample was obtained by pyrolysis of pure
saccharose at 1000,,aC under nitrogen flow. The CS1000a sample was obtained by heating the CS1000
sample in a CO2 atmosphere for 20 hours. We used a constrained Reverse Monte Carlo method to build
carbon molecular models that match the experimental structure factors of both CS1000 and CS1000a.
The Reverse Monte Carlo method was combined with appropriate constraints for bond angle and
coordination number to describe three-body correlations [5,6]. Using the grand canonical Monte Carlo
algorithm, we compute adsorption isotherms and isosteric heats of adsorption for water in CS1000 and
CS1000a at 298 and 498 K. We discuss our results with comparison to the adsorption of water in
independent carbon-slit pores and with experimental results. Our results provide evidence that suggests
the need for a molecularly precise representation of the adsorbent material for the accurate prediction of
water adsorption in both activated and un-activated carbons.
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