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Synthesis and Surface Properties of Polyurethane
Modified with Fluro-Siloxane
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Abstract: Series of polyurethane modified with fluro-siloxane modified were synthesized based on iso-
phorone diisocyanate (IPDI), single-ended with two hydroxyl alkyl poly[methyl (3,3,3-trifluoropropyl) silox-
ane (PMTFPS) as the soft segment, poly caprolactone (PCL) as mixed soft segment. Surface properties and
morphologies were investigated by water contact angle (CA), XPS, as well as AFM. The results show that
PMTFPS can make surface modification of polyurethane (PU) by adding a small amount (about 15% wt),
water CA can reach 110°. Because of the low surface energy, PMTFPS chain would move to the surface and
dominate the interface, as a result, surface morphologies of microphase separation is not observed by AFM,

instead of the homogeneous fluro-siloxane enrichment.
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Figure 1. Chemical structure of PMTFPS
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Figure 2. Water contact angle curves of PU modified with PMTFPS
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Table 1. Atomic percent composition in the surface and in the bulk for different PMTFPS containing polymer

R LAE PMTFPS S EMARYRES AP HITTRAR

Si ( Atomic% )

C (Atomic% )

N (Atomic% ) F (Atomic% )

PMTEFPS (%)
Bulk Surface Bulk Surface Bulk Surface Bulk Surface
5 29 7.5 84.4 67.9 4.4 3.6 8.2 21.0
15 5.1 11.0 76.0 55.6 4.5 2.4 14.4 30.9
25 7.3 13.5 67.9 46.1 4.5 2.5 20.3 379
35 9.0 14.2 61.5 43.7 4.4 2.4 25.1 39.7
50 10.7 14.5 54.9 42.5 4.6 2.4 299 40.6
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Figure 3. The AFM phase images of FPU with different PMTFPS contents (wt %6): a. 0; b. 15
B 3.71F PMTFPS 2N S RESIRMMREIERE AFM H86IE a. 0; b. 15%

978-1-935068-41-9 © 2010 SciRes.

2216



The 7th National Conference on Functional Materials and Applications

4 &g

BRI G | N REA B SR 2R R 1T RE
e LR Gk ERE . IO PMTFPS, RIA[iA
B ARUFHKBOR, 24 PMTFPS & BiA 38— L
ZJa, R R EE B AN V& TR, 7K fl
FIEBFRE IR, 2000 110°, XPS FRAFLE AR
T HECRARMAESE. HT PMTEPS §EBALT
R NEMEE, &R RIS 6B, A5
IR &4, PMTFPS Soi: SR 2 6 1 R BE A 42 21 4K
SHEBL AR 73 B, i k38— W s AUt i B 1)
£2.

5 it

BT E K BARBIEEES (20576117) SFA LK
B!

References (£#3C#k)

[1]  Ying Yi, Fagen Ye, Chou Huang, etc. Studies on Curing and

2217

(2]

(3]

(4]

(3]

(6]

(7]

(8]

oze* Scientific
#%% Research

Film Properties of Core/Shell Acrylic-Polyurethane Emulsion
[J]. Journal of Huazhong Normal University,2008,42(1):
72-76 (Ch)

Sy, WRRAR, BEWE, AF. A%ST AL PR IR R R L 1
ERBERELT]. HEPIE A4, 2008,42(1): 72-76.
M. Furukawa, K Wakiyama. Deterioration of Novel Polyes-
terurethane Elastomers in Outdoor Exposure[J]. Polymer Deg-
radation and Stability, 1999, 65(1): 15-24

Farhang Abbasi, Hamid Mirzadeh, Ali-Asgar Katbab. Modifi-
cation of Polysiloxane Polymers for Biomedical Applications:
a Review[J]. Polymer International, 2001, 50(12): 1279-1287
Jianming Wen, Gabor Somorjai, Florencia Lim, etc. XPS
Study of Surface Composition of a Segmented Polyurethane
Block Copolymer Modified by PDMS End Groups and Its
Blends with Phenoxy[J]. Macromolecules, 1997, 30(23):
7206-7213

Jean-Frangois Berret, Damien Calvetb, André Colletc, etc.
Fluorocarbon Associative Polymers[J]. Current Opinion in
Colloid & Interface Science, 2003, 8(3): 296-306

S Affrossman, P Bertrand,M Hartshorne, etc. Surface Segre-
gation in Blends of Polystyrene and Perfluorohexane Double
End Capped Polystyrene Studied by Static SIMS, ISS, and
XPS[J]. Macromolecule, 1996, 29(16): 1229-1234

Xiaoli Zhan, Zhenhuan Luo, Qinghua Zhang, etc. Synthesis
and Characterization of Alpha-{3-[(2,3-Dihydroxy) Pro-
poxy|Propyl}-Omega-Butyl Polydimethylsiloxanes[J]. Chi-
nese Chemical Letters, 2009, 8(6): 729-732

Yves Deslandesa, Gerald Pleiziera, David Alexandera, etc.
XPS and SIMS Characterisation of Segmented Polyether Po-
lyurethanes Containing Two Different Soft Segments[J]. Po-
lymer, 1998, 39(11): 2361-2366

978-1-935068-41-9 © 2010 SciRes.





