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Scheme 1  The synthetic route toward FSPU
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Table 1 Basic formulations and related data of polyurethane modified by fluorine

Soft segment Hard segmemt

RfOH/ CA/ PS/ WA/

Sample N210/ 1PDI/ DMPA/ 1PDI/ BDO/ T™MP/ DMPA/

g g nm %
8 8 8 8 8 8 8

WPU 20.00 11.11 - - - 0.83 0.15 1.35 73 72 26.2
FHPU-1 19.10 - - 1.00 11.11 0.78 0.20 1.35 90 87 19.7
FHPU-2 18.37 - - 2.00 11.11 0.66 0.30 1.35 93 95 14.3
FHPU-3 18.37 - - 3.00 11.11 0.58 0.30 1.35 93 93 15.5
FSPU-1 19.10 6.02 1.35 1.00 5.09 0.78 0.20 - 97 79 9.9
FSPU-2 6.02 1.35 2.00 5.09 0.66 0.30 - 102 82 9.7
FSPU-3 6.02 1.35 2.00 5.09 0.58 0.30 - 107 88 8.8

2 WPU(A)FI FSPU(B) Bk 32 fa I8
Fig.2 The water contact angle photos of WPU(A) and FSPU(B)
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Fig.4 TG curves of WPU(a) and FSPU-2(b) Fig. 6 Scanning electron microscope( SEM) photo of FSPU
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Preparation of Fluorinated Waterborne Polyurethane
Containing Ionic in Soft Segment

JIANG Beibei, YANG Jianjun®, WU Qingyun, ZHANG Jianan, WU Mingyuan
(School of Chemisiry and Chemical Engineering ,Key Laboratory of
Environment-friengdly Polymer Materials ,Anhui University , Hefei 230039 )

Abstract Fluorine groups were integrated into polyurethane main chains using monocarboxyl fluorocarbon
chain as fluorinated modifier. Fluorinated waterborne polyurethane ( WPU) containing ionic in soft segment
(FSPU) was obtained via molecular designing process. The properties such as synthetic method, water
assistance, thermal stability and crystallinity of conventional WPU, fluorinated WPU containing ionic in hard
segment ( FHPU) and FSPU were compared. Among of them, FSPU shows the best performance. The structure
of fluorinated WPU was determined and the influence of fluorine groups on hydrogen bond between soft and
hard segments was characterized by IR spectra. The water contact angle was increased from 73° to 107° with
the increase of fluorine groups. Water absorption was reduced by 66% and water resistance of polyurethane
was increased. The themogravimetric analysis results indicated that the max mass loss temperature of
polyurethane glue film was increased by 30 °C therefore the thermal stability was improved. Wide X-ray
diffraction and scanning electron microscope results showed that multiphase structure existed in the fluorinated
polyurethane, the crystallinity of fluorinated polyurethane glue film was increased and the crystalline form was
slightly changed.

Keywords waterborne polyurethane ,organic fluorine ,water resistance , heat stability



