
Accepted Manuscript

Title: The novel application of chitosan: effects of cross-linked
chitosan on the fire performance of thermoplastic polyurethane

Authors: Sheng Zhang, Xiaodong Liu, Xiaodong Jin, Hongfei
Li, Jun Sun, Xiaoyu Gu

PII: S0144-8617(18)30182-6
DOI: https://doi.org/10.1016/j.carbpol.2018.02.034
Reference: CARP 13296

To appear in:

Received date: 26-9-2017
Revised date: 4-2-2018
Accepted date: 10-2-2018

Please cite this article as: Zhang, Sheng., Liu, Xiaodong., Jin, Xiaodong., Li, Hongfei.,
Sun, Jun., & Gu, Xiaoyu., The novel application of chitosan: effects of cross-linked
chitosan on the fire performance of thermoplastic polyurethane.Carbohydrate Polymers
https://doi.org/10.1016/j.carbpol.2018.02.034

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.carbpol.2018.02.034
https://doi.org/10.1016/j.carbpol.2018.02.034


1 
 

The novel application of chitosan: effects of cross-linked chitosan on 

the fire performance of thermoplastic polyurethane 
 

Sheng Zhang a, Xiaodong Liu a, b, Xiaodong Jin a, b, Hongfei Li a, b, Jun Sun a, b *,Xiaoyu Gu a, c 1 * 

 

a State Key Laboratory of Organic-Inorganic Composites, Beijing University of Chemical 

Technology, Beijing, 100029, P. R. China  

b State Key Laboratory of Special Functional Waterproof Materials, Beijing, 100029, P. R. China 

c Beijing Key Laboratory of Advanced Functional Polymer Composites, Beijing University of 

Chemical Technology, Beijing, 100029, P. R. China 

 

 Corresponding author. 
E-mail address: sunjun@mail.buct.edu.cn  (J. Sun). 
 Corresponding author. 
E-mail address: guxy@mail.buct.edu.cn (X. Y. Gu). 
 

Highlights 

1. A novel flame retardant (ACS) has been synthesized by crosslinking of chitosan. 

2. ACS can significantly improve the flame resistance of polyurethane composite. 

3. The PU composite has good thermal stability and mechanical properties.  

4. The decomposition temperature of ACS is more compatible with that of APP. 

 

 

Abstract 

In this paper, a novel flame retardant (ACS) was prepared by crosslinking chitosan with 

bis-(4-formylphenyl)-phenyl-phosphonate (ABPO). ACS in association with ammonium 

polyphosphate (APP) and organic modified montmorillonite (OMMT) were used to prepare 

flame retardant thermoplastic polyurethane (TPU) composite through melt blending. For the 
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