ISSN(Print) 1229-0033 PN} K] A23H A2E 20114

ISSN(Onl ine) 2234-036X Textile Coloration and Finishing
DOI 10.5764/TCF. 2011.23.2. 118 Vol. 23, No. 2, 2011
HARE=S)

Non-swelling type?2| Hydrophilic polyurethane gt U S0 &tst A2

ol

r

XM st . MRS - AXE?2 . S - @ AAMS .

CER LRI EREN
RS L HEEE P
REsa /)sEa 3oty
(GO ES

Synthesis and Application for Hydrophilic Polyurethane of Non-swelling Type

Jeong-Han Yang, Jae-Woo Jeon!, Jeong-Hyun Yeum? Duck-Han Kim?
Kyoung-Suk Oh? and Nam-Sik Yoon'

Department of Textile System Engineering, Kyungpook National University, Daegu 702-701, Korea
!Korea Dyeing Technology Center, Daegu 703-834, Korea
’Department of Advanced Organic Materials Science & Engineering, Kyungpook National University, Daegu
702-701, Korea
JVIX Co. Ltd, Daegu 703-834, Korea

(Received: May 19, 2011/Revised: June 14, 2011/Accepted: June 15, 2011)

Abstract— In this study, hydrophilic polyurethane (PU) was synthesized by one shot process to get good non-swelling effect
and to keep high breathability using reactive silicone oil of mono terminal and bi-terminal types. We also blended non
reactive silicone oil with pure hydrophilic PU to compare non-swelling effect and breathability with hydrophilic PU
synthesized by the two types of reactive silicone oils. The hydrophilic films were analyzed by nuclear magnetic resonance
(NMR) spectroscopy, scanning electron microscope (SEM), Fourier transform infrared (FT-IR) spectroscopy, X-ray photo
electron (XPS) spectroscopy, energy dispersive spectrometry (EDS), breathability, waterproofness, tensile strength, contact
angle and swelling effect. The results showed that the film made by hydrophilic PU which was synthesized with mono
terminal type silicone oil provided good non-swelling effect and acceptable moisture permeability due to the modified surface
properties.
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Fig. 1. Photograph of coat swelling on a fabric.
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Fig. 2. Photograph of coat swelling on a film.
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Scheme 1. Monofunctional reactive silicone oil.

Table 1. Equivalent ratio for polyurethane synthesis
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Table 3. Process of film casting

Coating method Knife shape Ist dry condition 2nd dry condition rpm of dryer
knife over roll J-knife 120Cx 1.5 min 140Cx 0.5 min 1,200~1,500
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(a) surface

(b) cross-section

Fig. 5. SEM photographs of hydrophilic PU.

(b) cross-section

Fig. 6. SEM photographs of MTRS-PU.

(a) surface

(b) cross-section

Fig. 7. SEM photographs of BTRS-PU.
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Fig. 8. XPS of hydrophilic PU, MTRS-PU, BTRS-PU, and NRS-PU.
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Fig. 13. Stress-strain curve of hydrophilic PU,
MTRS-PU, BTRS-PU, and NRS-PU films.
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Fig. 15. Contact angles of hydrophilic PU, MTRS-PU, BTRS-PU, and NRS-PU films.
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