
Accepted Manuscript

Title: Phase Change Materials of Paraffin in h-BN Porous
Scaffolds with Enhanced Thermal Conductivity and Form
Stability

Authors: Zhenchao Qian, Heng Shen, Xin Fang, Liwu Fan,
Ning Zhao, Jian Xu

PII: S0378-7788(17)30225-6
DOI: https://doi.org/10.1016/j.enbuild.2017.11.033
Reference: ENB 8155

To appear in: ENB

Received date: 19-1-2017
Revised date: 6-11-2017
Accepted date: 15-11-2017

Please cite this article as: Zhenchao Qian, Heng Shen, Xin Fang, Liwu Fan,
Ning Zhao, Jian Xu, Phase Change Materials of Paraffin in h-BN Porous
Scaffolds with Enhanced Thermal Conductivity and Form Stability, Energy and
Buildings https://doi.org/10.1016/j.enbuild.2017.11.033

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.enbuild.2017.11.033
https://doi.org/10.1016/j.enbuild.2017.11.033


 

 

Phase Change Materials of Paraffin in h-BN Porous Scaffolds with Enhanced Thermal 

Conductivity and Form Stability  

 

Zhenchao Qian, a,b,§ Heng Shen, a,§ Xin Fang, c Liwu Fan, c Ning Zhao,a,* and Jian Xu a, 

b,* 

a Beijing National Laboratory for Molecular Sciences, Laboratory of Polymer Physics 

and Chemistry, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, 

China 

b University of Chinese Academy of Sciences, Beijing 100049, China 

c Department of Energy Engineering, Institute of Thermal Science and Power Systems, 

Zhejiang University, Hangzhou 310027, China 

* Corresponding author at: Beijing National Laboratory for Molecular Sciences, 

Beijing 100190, China. Email: zhaoning@iccas.ac.cn; jxu@iccas.ac.cn. 

§ These authors contributed equally. 

 

Abstract: Low thermal conductivity and leakage after melting are the two main 

issues limited the application of phase change materials (PCMs). Here, to improve the 

thermal conductivity and hamper the leakage after melting, PCMs were fabricated by 

infiltrating paraffin into h-BN porous scaffolds with continuous thermal conductive 

paths. The latent heat of fusion of the resultant PCMs containing 18 wt% h-BN was 

165.4 ± 1.7 J/g, and the thermal conductivity was as high as 0.85 W/mK. The thermal 

conductivity increased approximately 600% compared to the pure paraffin, and was 

over twice of the composites fabricated by conventional blending of paraffin and 

h-BN. The enhanced thermal conductivity obviously shortened the phase change 

process, indicating more efficient in energy storage and release. In addition, the h-BN 

scaffolds endowed the PCMs shape stability under molten state and prevented the 

leakage of molten paraffin. This approach to fabricate form-stable PCMs with high 

thermal conductivity may extend to other thermal management applications.  
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