
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2011.2791

*Corresponding author.

34 (2011) 184–189
October

Properties and crystallization behavior of poly (vinylidene fl uoride) 
(PVDF)/thermoplastic polyurethane elastomer (TPU) blends

Jing Chenga, Shichao Wanga, Shuangjun Chena, Jun Zhanga,*, Xiaolin Wangb

aCollege of Materials Science and Engineering, Nanjing University of Technology, Nanjing, 210009, China
Tel. +86-25-83587264; Fax: +86-25-83240205; email: zhangjun@njut.edu.cn
bDepartment of Chemical Engineering, Tsinghua University, Beijing 100084, China

Received 3 September 2010; Accepted 3 January 2011

A B S T R AC T

A series of poly (vinylidene fl uoride) (PVDF)/thermoplastic polyurethane elastomer (TPU) 
blends were prepared with various mass ratios via melt blending. The miscibility and crystal-
lization behavior of blends were characterized by scanning electron microscopy (SEM), attenu-
ated total refl ection Fourier transform infrared spectroscopy (ATR-FTIR), mechanical tests, 
wide angle X-ray diffraction (WAXD) and differential scanning calorimetry (DSC). Accord-
ing to cross section morphological analysis, when the content of TPU was less than 25 wt%, 
PVDF appeared as a continuous phase while TPU appeared as a dispersed phase. The blend 
was a partially miscible system. With the further increase of TPU content, the presence of dis-
tinguishable boundaries at the polymer interfaces indicated that the PVDF/TPU blends were 
the immiscible systems. In addition, when the TPU content reached 50 wt%, the blend system 
displayed the lowest mechanical properties, which was attributed to the poor miscibility of the 
polymer blend. On the other hand, the samples presented predominantly α phase regardless 
of TPU content in the blends. Compared with neat PVDF, the melting and crystallization tem-
perature of PVDF in the blends slightly decreased. It indicated no obvious interaction between 
the two polymers.
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1. Introduction

Poly (vinylidene fl uoride) (PVDF) is widely used in 
microfi ltration (MF) and ultrafi ltration (UF) due to its 
excellent chemical properties, oxidation resistance and 
good thermal stability [1]. However, the high crystal-
linity and low surface tension properties limit its appli-
cations in many fi elds such as wastewater treatment, 
biomedical technology.

Blending is considered as the most effective and con-
venient way to enhance polymer materials and develop 
materials with desired performance [2]. Moreover, PVDF 

is highly miscible with oxygen-containing polymers, 
which is related to the interaction between the fl uorine 
atoms and carbonyl groups of the partner polymer [3]. 
To improve the toughness of PVDF, thermoplastic poly-
urethane elastomer (TPU) is considered as a modifi er to 
blend with PVDF, which is due to its excellent mechani-
cal strengths, toughness and wear and low-tempera-
ture elasticities [4,5]. These unique properties of TPU 
are attributed to the unique molecular structure of the 
polymer chains. TPU is linear segmented block copo-
lymers having soft segments and hard segments. The 
soft segments consist of the long fl exible polyether or 
polyester chains which interconnect two hard segments. 
The hard segments are connected with each other by 
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