
Accepted Manuscript

Efficient Solar Water Vapor Generation Enabled by Water-Absorbing Polypyr-
role Coated Cotton Fabric with Enhanced Heat Localization

Dandan Hao, Yudi Yang, Bi Xu, Zaisheng Cai

PII: S1359-4311(18)30248-5
DOI: https://doi.org/10.1016/j.applthermaleng.2018.05.117
Reference: ATE 12256

To appear in: Applied Thermal Engineering

Received Date: 12 January 2018
Revised Date: 26 April 2018
Accepted Date: 28 May 2018

Please cite this article as: D. Hao, Y. Yang, B. Xu, Z. Cai, Efficient Solar Water Vapor Generation Enabled by
Water-Absorbing Polypyrrole Coated Cotton Fabric with Enhanced Heat Localization, Applied Thermal
Engineering (2018), doi: https://doi.org/10.1016/j.applthermaleng.2018.05.117

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.applthermaleng.2018.05.117
https://doi.org/10.1016/j.applthermaleng.2018.05.117


  

 1 

Efficient Solar Water Vapor Generation Enabled by 

Water-Absorbing Polypyrrole Coated Cotton Fabric 

with Enhanced Heat Localization 

Dandan Hao†, Yudi Yang†, Bi Xu*,†,‡, Zaisheng Cai† 

†College of Chemistry, Chemical Engineering and Biotechnology, Donghua University, 

Shanghai, P. R. China 201620 

‡Key Laboratory of Textile Science & Technology, Ministry of Education, Donghua University, 

Shanghai, P. R. China 201620 

E-mail: xubi@dhu.edu.cn 

Tel: +86 21 67792617; Fax: +86 21 67792608. 

 

Abstract  

Solar-driven water evaporation is a simple and feasible technique in addressing the global 

challenge of freshwater scarcity. The conventional water vapor generation is a bulk heating 

process, resulting in a relatively low efficiency due to unnecessary thermal energy loss. In this 

work, we propose an efficient water evaporation system with enhanced localized heating which 

was designed by using the polypyrrole (PPy) coated cotton fabric in conjunction with a floating 

pore-closed polystyrene (PS) foam. The hydrophilic PPy/cotton with a broadband light 

absorption was obtained via a facile in-situ polymerization, and it could absorb and convert most 

of the incident light to heat for effective interfacial water evaporation. Meanwhile, the PS foam 

served as not only a supporting material but also an excellent heat barrier to restrain heat 

transmission from the photothermal material surface to the bulk water. The PPy/cotton-foam 
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