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Abstract

The retention of hydrogen in a variety of disordemarbon materials including graphene
nanoplatelets and amorphous carbon was measuredoloynetric adsorption and modeled using
thermodynamic methods. To date, high temperaturdroggn adsorption research in carbon has
predominately focused on graphite used as plasoiagfanaterials in fusion systems, moderators i hig
temperature gas reactors, and fuel components liemgalt cooled reactors. Tritium, a hydrogenaget
that is produced in these systems, adsorbs on rcatdaces that could be used effectively as sioks
remove tritium. Since hydrogen has chemical sintylaio tritium, it can be used as a surrogate to
simplify experimental studies, greatly expeditingterials exploration. Thus, an understanding and
prediction of hydrogen behavior on carbon mateitbsssential for evaluation of performance andtgaf
of present and future reactor designs. Chemisargtiqperiments were conducted on 9 different mdseria
with a range of surface areas, pore volumes, angl gipe distributions. The results showed thataasb
with higher surface area and pore volume exhilgihéi hydrogen adsorption, which is attributed tgda
guantities of active sites. Further, hydrogen aotsom was found to increase in materials with great
micropore (< 10 A) surface area, which was intdguteas being a result of in-pore trapping. In casttto
previous studies that assumed a single isothemum,igotherms were examined including two- and three
parameter methods and homo- and heterogeneousesum@thods—the Langmuir, Temkin, Freundlich
and Sips isotherms. Analyses of non-linear modgl®rdinary least squares and Marquardt's percent
standard deviation minimization were performedwydts found that constant order homogeneous models
that have been used in the past lack the abilitgescribe pathways and reactions steps that occur.
Further, it was found that Sips isotherm consi$fepitovided the best minimization of error and most
accurate prediction.
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