
Accepted Manuscript

Comparison of PCL degradation in different aquatic environments: Effects of bacteria
and inorganic salts

Bo Lu, Ge-Xia Wang, Dan Huang, Zhong-Lai Ren, Xiao-Wei Wang, Ping-Li Wang,
Zhi-Chao Zhen, Wei Zhang, Jun-Hui Ji

PII: S0141-3910(18)30045-4

DOI: 10.1016/j.polymdegradstab.2018.02.002

Reference: PDST 8456

To appear in: Polymer Degradation and Stability

Received Date: 16 November 2017

Revised Date: 29 January 2018

Accepted Date: 6 February 2018

Please cite this article as: Lu B, Wang G-X, Huang D, Ren Z-L, Wang X-W, Wang P-L, Zhen Z-C, Zhang
W, Ji J-H, Comparison of PCL degradation in different aquatic environments: Effects of bacteria and
inorganic salts, Polymer Degradation and Stability (2018), doi: 10.1016/j.polymdegradstab.2018.02.002.

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.polymdegradstab.2018.02.002


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
    

 - 1 - 

Comparison of PCL degradation in different aquatic environments: Effects 
of bacteria and inorganic salts 
 
Bo Lu, Ge-Xia Wang*, Dan Huang, Zhong-Lai Ren, Xiao-Wei Wang, Ping-Li Wang, Zhi-
Chao Zhen, Wei Zhang, Jun-Hui Ji*  
 
National Engineering Research Center of Engineering Plastics, Technical Institute of Physics 

and Chemistry, The Chinese Academy of Sciences; Beijing 100190 (P. R. China) Fax: (+ 86) 

10-8254-3431 

* Corresponding authors. E-mail: gxwang@mail.ipc.ac.cn; jhji@mail.ipc.ac.cn 

 
Abstract: Six different water bodies of different salinities and bacteria were set up to study 

the effects of microorganisms and salts on the degradation process of biodegradable 

polycaprolactone (PCL) spline. The experimental data for a 52-week period consistently 

indicate that both microorganisms and salts have an impact on the degradation process. PCL 

shows slow bulk hydrolysis in aseptic water and relatively rapid interfacial enzymatic 

degradation in bacteria-containing water however. The degradation rate of PCL in lab-

prepared high-salinity seawater was noticeably higher than that in distilled water and low-

salinity seawater, indicating a salt-driven acceleration of PCL hydrolysis. Because of the 

combined effects of factors such as the presence of bacteria, salinity, and external forces in 

the sea, PCL degrades fastest in natural seawater, losing 29.8% of its original weight in 52 

weeks. 
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