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Thermal property of stearic acid confined in CNTs as
nano-encapsulated PCMs

Chen Dandan Chen Zhineng Wu Shuying
(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105)

Abstract With a vacuum infiltration method, stearic acid was successfully infiltrated into the inner space of
carbon nanotubes (CNTs),resulting in nano-encapsulated phase change materials (PCMs).DSC results indicated that
the melting temperature of stearic acid decreased by 2. 85°C and the filling degree of stearic acid inside the CNTs was
31.9%.To deep understand the interaction between stearic acid and CNTs, molecular dynamics (MD) method was
performed. The results showed that the stearic acid molecules exhibited an orderly circular distribution near the inner
wall of the CNTs and kept a distance at 0. 37nm with the wall of CNTs in the effect of the nanoconfined environment.
Compared with pure stearic acid, the melting temperature of PCMs decreased and the diffusion coefficient increased. The
thermal conductivity of PCMs was 32 % ~41% lower than that of empty CNTs and 117~159 times higher than that of
the stearic acid matrix.
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