
Accepted Manuscript

Internal structure and crystallinity investigation of segmented thermoplastic
polyurethane elastomer degradation in supercritical methanol

Lu Liu, Yongqiang Wu, Zibin Zhu

PII: S0141-3910(17)30056-3

DOI: 10.1016/j.polymdegradstab.2017.03.003

Reference: PDST 8177

To appear in: Polymer Degradation and Stability

Received Date: 22 December 2016

Revised Date: 18 February 2017

Accepted Date: 4 March 2017

Please cite this article as: Liu L, Wu Y, Zhu Z, Internal structure and crystallinity investigation of
segmented thermoplastic polyurethane elastomer degradation in supercritical methanol, Polymer
Degradation and Stability (2017), doi: 10.1016/j.polymdegradstab.2017.03.003.

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.polymdegradstab.2017.03.003


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Internal structure and crystallinity investigation of segmented thermoplastic polyurethane 

elastomer degradation in supercritical methanol  

Lu Liu, Yongqiang Wu and Zibin Zhu 

Research Institute of Chemical Technology, Department of Chemical Engineering, East China University of Science and 

Technology, No. 130, Meilong Road, Shanghai 200237, China 

Abstract： This work is the first to investigate the internal structure and crystallinity variance of 

segmented thermoplastic polyurethane elastomer (TPU) degradation in supercritical methanol. 

Molecular weight distribution (MWD) and molecular structure were determined using GPC, FT-IR 

and NMR. DSC and XRD were employed to explore the thermal behaviour and morphologic change 

of TPU, respectively. Results indicated that the segmented TPU has unique degradation behavior 

because of the three kinds of morphology of hard segments. The short range hard segments dissolved 

in soft blocks were amorphous. The long range hard segments mixed with and separated from soft 

blocks formed crystallites. These crystallites ruptured from the soft blocks in initial time period and 

the soft blocks dissolved in methanol, as indicated by the disappearance of the undecomposed TPU 

peak in MWDs. The remaining residues were hard segments crystallites which had narrow sharp 

MWDs. The following process was in two phases. In solid phase, hard segments crystalline 

structures were destroyed gradually, the melting points decreased correspondingly; in liquid phase, 

soft segments broken from short range hard segments and fractured. 
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