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The composites of ionic liquids (ILs) and carbon nanomaterials possess a number of features, which make them 
attractive for various technical applications. The information about interaction of IL ions with solid surfaces is 
rather contradictory and needs additional investigation. In this work, we report the results of calorimetric study of 
1-butyl-3-methylimidazolium hexafluorophosphate [C4mim]PF6 and its composites containing high mass fraction of 
stacked-cup multi-walled carbon nanotubes (CNT). Heat capacity of three polymorphs of [C4mim]PF6 was 
measured in the temperature range 5 K – Tfus, and heat capacity of the liquid phase was measured to 370 K. 
Parameters of the solid-phase transitions and fusion for various polymorphs were determined. The temperature 
ranges of stability for various phases were delimited.  If a composite contained w(CNT) ≤ 20 %, no statistically 
significant changes in heat capacity and temperatures of phase transitions of [C4mim]PF6 compared to pure IL was 
observed. The results were independent on the fact whether CNT remained hollow or were filled with the liquid. 
However, at w(CNT) ≥ 80 % we observed the changes in thermal behavior of the composites. The contribution to 
heat capacity from IL interacting with CNT was identified. This contribution demonstrated gradual increase starting 
at 190 K, and the resulting heat capacity at high temperatures exceeded that of bulk [C4mim]PF6.  
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