
Accepted Manuscript

Title: One-step radiation synthesis of agarose/polyacrylamide
double-network hydrogel with extremely excellent mechanical
properties

Authors: Tingrui Lin, Qingwen Bai, Jing Peng, Ling Xu,
Jiuqiang Li, Maolin Zhai

PII: S0144-8617(18)30862-2
DOI: https://doi.org/10.1016/j.carbpol.2018.07.070
Reference: CARP 13870

To appear in:

Received date: 5-4-2018
Revised date: 8-7-2018
Accepted date: 24-7-2018

Please cite this article as: Lin T, Bai Q, Peng J, Xu L, Li J, Zhai M,
One-step radiation synthesis of agarose/polyacrylamide double-network hydrogel
with extremely excellent mechanical properties, Carbohydrate Polymers (2018),
https://doi.org/10.1016/j.carbpol.2018.07.070

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.2018.07.070
https://doi.org/10.1016/j.carbpol.2018.07.070


1 

One-step radiation synthesis of agarose/polyacrylamide double-network hydrogel with 

extremely excellent mechanical properties 

 
Tingrui Lina, Qingwen Baib, Jing Penga, Ling Xuc, Jiuqiang Lia, Maolin Zhaia, * 

 
a Beijing National Laboratory for Molecular Sciences, Radiochemistry and Radiation Chemistry Key Laboratory of 

Fundamental Science, The Key Laboratory of Polymer Chemistry and Physics of the Ministry of Education, College of 

Chemistry and Molecular Engineering, Peking University, Beijing 100871, China. 
b Beijing National Laboratory for Molecular Sciences, The Key Laboratory of Polymer Chemistry and Physics of the 

Ministry of Education, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China. 
c State Key Laboratory of Molecular Vaccinology and Molecular Diagnostics, School of Public Health, Xiamen University, 

Xiamen Fujian 161102, China. 

 

* Corresponding author. E-mail address: mlzhai@pku.edu.cn (M. Zhai). 

 

 

Highlights 

 

 AG/PAM DN hydrogel was synthesized by one-step radiation method 

 AG/PAM DN hydrogel with top-level tensile property 

 AG/PAM DN hydrogel with super compression property 

 Energy dissipation mechanism accounts for compressibility of AG/PAM DN hydrogel 

 

Abstract 

A facile one-step radiation method is first developed to synthesize agarose/polyacrylamide (AG/PAM) double-network 

(DN) hydrogel. Compared to other synthetic methods of DN hydrogels, our synthesis method endows the resultant 

AG/PAM DN hydrogel with not only top-level tensile properties with a tensile strength of 1263±59 kPa and an elongation 

at break of 3406±143 %, but also highest compression properties with a compression strength of 140±3 MPa and a fracture 

compression strain of above 99.9%. An expanding-necking phenomenon during compression process of AG/PAM DN 

hydrogel were observed. We propose a chain pushing-in model to interpret the energy dissipation mechanism accounting 

for the super-compressibility of AG/PAM DN hydrogel. This novel radiation synthesis strategy provides an insight into 

the development of DN hydrogels with extremely excellent mechanical properties. 
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