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Abstract 7 
 8 
This study investigates the durability of cementitious composites containing microencapsulated 9 
phase change materials (PCMs). First, the stability of the PCM’s enthalpy of phase change was 10 
examined. A reduction of around 25% in the phase change enthalpy was observed, irrespective 11 
of PCM dosage and aging. Significantly, this reduction in enthalpy was not caused by mechanical 12 
damage that was induced during mixing, but rather by chemical interactions with dissolved 13 
SO4

2- ions. Second, the influence of PCM additions on water absorption and drying shrinkage of 14 
PCM-mortar composites were examined. PCM microcapsules reduced the rate and extent of 15 
water sorption; the former was due to their non-sorptive nature which induces hindrances in 16 
moisture movement, and the latter was due to dilution, i.e., a reduction in the volume of 17 
sorptive cement paste. On the other hand, PCM inclusions did not influence the drying 18 
shrinkage of cementitious composites, due to their inability to restrain the shrinkage of the 19 
cement paste. The results suggest that PCMs exert no detrimental influences on, and, in specific 20 
cases, may even slightly improve the durability behavior of cementitious composites. 21 
 22 
Keywords: phase change materials; cement paste; concrete; durability; enthalpy 23 
  24 
  25 

                                                      
1 Laboratory for the Chemistry of Construction Materials (LC2), Department of Civil and Environmental Engineering, University of California, Los 

Angeles, CA 90095, United States 
2 Department of Mechanical and Aerospace Engineering, University of California, Los Angeles, CA 90095, United States 

3 School of Sustainable Engineering and the Built Environment, Arizona State University, Tempe, AZ, 85287, United States 
4 California NanoSystems Institute, University of California, Los Angeles, CA 90095, United States 

 
* Corresponding Author: G. Sant, Phone: (310) 206-3084, Email: gsant@ucla.edu  



Download English Version:

https://daneshyari.com/en/article/5436842

Download Persian Version:

https://daneshyari.com/article/5436842

Daneshyari.com

https://daneshyari.com/en/article/5436842
https://daneshyari.com/article/5436842
https://daneshyari.com

