
Accepted Manuscript

Title: Biobased polyelectrolyte multilayer-coated hollow
mesoporous silica as a green flame retardant for epoxy resin

Authors: Shu-Dong Jiang, Gang Tang, Junmin Chen,
Zheng-Qi Huang, Yuan Hu

PII: S0304-3894(17)30682-9
DOI: http://dx.doi.org/10.1016/j.jhazmat.2017.09.001
Reference: HAZMAT 18847

To appear in: Journal of Hazardous Materials

Received date: 26-5-2017
Revised date: 31-8-2017
Accepted date: 1-9-2017

Please cite this article as: Shu-Dong Jiang, Gang Tang, Junmin Chen, Zheng-Qi
Huang, Yuan Hu, Biobased polyelectrolyte multilayer-coated hollow mesoporous
silica as a green flame retardant for epoxy resin, Journal of Hazardous
Materialshttp://dx.doi.org/10.1016/j.jhazmat.2017.09.001

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.

http://dx.doi.org/10.1016/j.jhazmat.2017.09.001
http://dx.doi.org/10.1016/j.jhazmat.2017.09.001


1 

 

Biobased polyelectrolyte multilayer-coated hollow mesoporous silica 

as a green flame retardant for epoxy resin 

Shu-Dong Jianga,b*, Gang Tangc, Junmin Chena,b*, Zheng-Qi Huangc and Yuan Huc 

a) Department of Fire Protection Engineering, Faculty of Geosciences and Environmental 

Engineering, Southwest Jiaotong University, The Western Park of the Hi-Tech Industrial 

Development Zone, Chengdu, Sichuan, P.R. China. 

b) State-Province Joint Engineering Laboratory in Spatial Information Technology for High-speed 

Railway Safety, Chengdu, Sichuan, P.R. China. 

c) State Key Laboratory of Fire Science, University of Science and Technology of China, 96 Jinzhai 

Road, Hefei, Anhui 230026, P. R. China. 

*Corresponding authors：Dr. Shu-Dong Jiang and A.P. Junmin Chen 

Email: shudj@mail.ustc.edu.cn (Shu-Dong Jiang) 

Highlights 

 A green flame retardant (HM-SiO2@CS@PCL) was successfully synthesized through layer-by-layer 

assembly. 

 The integrated effect of HM-SiO2@CS@PCL endows the epoxy resin composites with remarkable 

reduction in flammability and smoke production. 

 The incorporation of HM-SiO2@CS@PCL can sustainably recycle the epoxy resin into high value-

added hollow carbon spheres during combustion. 

Abstract 

Here, we describe a multifunctional biobased polyelectrolyte multilayer-coated hollow 

mesoporous silica (HM-SiO2@CS@PCL) as a green flame retardant through layer-by-layer 
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