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Abstract: Slicapolyurethane hybrid bregthable films were prepared and their bregthabilities were assessed. Appropriately
agoregated Slica was prepared through sol-gd reaction of weter glass and its patide sze ranged 360~500nm. The
polyurethane digpersion was prepared by the reaction of isophorone diisocyanate(IPDI) as diisocyanate and polytetramethylene
dycd(PTMG) and dimethyldl propionic acidDMPA) as polyol, patide dze ranging 30~120nm. The reection between
isocyanate and hydroxyl group to form urethane bonding was checked by the intendty of the dretch peek of isocyande a
2270cm’ in the FT-IR. The silica was incorporated into polyurethane dispersion and casted into film. It was shown that the
incorporated Slica(1~5wm.%) increased weter vapour permesbility of the films by 30~100%, and decressed the hydrodtatic
pressure by 10~40%. From the reaults it could be concluded that the appropriate hybridization of dlica can increese the
breathability of polyurethane dispersion film, while minimizing the loss of hydrostatic pressure.

Keywords: breathable, polyurethane, slica, hybrid membrane, water vapor premesbility, hydrogtatic pressure
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Figure 1. Schematic diagram for the synthesis of polyurethane dispersion.
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Figure 2. Particle size distribution of polyurethane dispersion.
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Figure 3. Particle size distribution of silica.
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Figure 4. Water vapour permeability and hydrostatic
pressure of polyurethane dispersion films.

Textile Coloration and Finishing, Vol. 27, No. 2



130

Sohnt BAE A
Aol 2g Gedt ol
e Ao= e,

IAUSS A7 4

uge T BAT 5

4.8 E

[

4248339 BES TPPslel a4y Belgde
Al S57] hybrid membraneg A|x3}
2, EgeEe marixdjol 53, SHE A7t mlA
thpo] BEARE AT 5 EAE s 5
Rt

Water glasss S4E4E sol-gdis B8l Al=xgt
slicaZ polyurethane dispersiontjo] &3] #H7}ste
slica-polyurethane hybrid ZE2 AR & E5= 2
Yehe el dgorRe oe ZAne o
At

1 FT-IR A& &3l 2£39 ¥rg £8 o]F 2270
om'e] isocyanater|7t @HAE| AlRKR|E,  1730cmitel
urethaneZala} 1650cm'e] ureaZdlo] AAES &l
3lo] dkSo] AFHor A3 = AL skt

2. J=EAS EdA AlzH dlica YRR 37]1= 360~
500nme] E3XE H$on, poyurethene disparson
30~120nm £FEo 2 BAlw]o] 9Jgich

3. Alz¥ dlicapolyurethane hybrid "2 =
slica®] <ol w} 30-100% 7V F5=7F 5715t
= A2 2T 5 AN, W2 10-40% 7HF
Astst ATt

o] =E2 2012813
sto] A= AE

Aerysta

shediule] o

References

1. A. Gugliuzza and E. Drioli, A Review on
Membrane Engineering for Innovation in Wearable
Fabrics and Protective Textiles, J. of Membrane
Stience, 446, 350(2013).

SR 71 32815 x] A 274 A 28

10.

11

12.

13.

. J H. Yang, N. S Yoon, I.

.S D. Kimad S S Kim,

MB17| - SR - Rl

— =

C. J Panter, Waterproof, Breathable Fabric
Laminates A Perspective from Flm to Market
Place, J. of Coated Fabrics, 26, 107(1997).

. N. S. Save, M. Jassdl, and A. K. Agrawd, Smart

Bresthable Fabric, J. of Industrial Textiles, 34(3),
139(2005).

. J. C. Gretton, D. B. Brook, H. M. Dyson, and S.

C. Harlock, Moisture Vapor Transport through
Waterproof ~ Breathable Fabrics and  Clothing
Systems under a Temperature Gradient, Textile
Research J., 68(12), 936(1998).

. D. L. Green, L. McAmish, and A. V. McCormick,

Three-dimensional Pore Connectivity in Bi-axialy
Stretched Microporous Composite Membranes, J. of
Membrane Science, 279, 100(2006).

K. Kim, and J H.
Yeum, Fabrication of Waterproof and Moisture-per-
meable Polyurethane Nanofiber Multi- Membrane,
Textile Coloration and Finishing, 23(2), 107(2011).
Improvement  of
Servicegbility of Waterproof and Moisture-
permesble Nylon Fabric, Textile Coloration and
Finishing, 7(1), 23(1995).

. E Y. Kim J H. Leg D. J Les Y. H. Leg, and H.

D. Kim Synthess and Propeties of Highly
Hydrophilic Waterborne Polyurethane-uress Containing
Various Hardener Content for Waterproof Bregthable
Fabrics J. of Applied Polymer Sdence, 129(4),
1745(2013).

. H. Quan and Z. Gu, Influences of Soft Monomers

on the Application Propertties of Hydrophilic
Polyurethane with Mixed Polyether  Segment,
Advanced Materials Research, 331, 139(2011).

S. Mondd and J. L. Hu, Structural Characterization
and Mass Transfer Properties of Nonporous
segmented  Polyurethane  Membrane:  Influence  of
the Hydrophilic Segment Content and Soft
Segment Mdting Temperature, J. of Membrane
Sience, 276, 16(2006).

J H Hwang, K. S Oh, and N. S Yoon,
Huoroakylation of the Surface of Hydrophilic
Polyurethane  Bresthable Membrane, Textile
Coloration and Finishing, 25(1), 30(2013).

C. J. Brinker and G. W. Scherer, “Sol-gel Science
the Physics and Chemistry of Sol-ge Processing”,
Academic Press, Boston, pp.99-107, 1990.

Y. M. Bvtushenko, B. E. Zatsev, and V. M.
Ivanov, Determination of Phenylurethane and
Isocyanate Groups in Isocyanates, J. of Analytical
Chemigtry, 54(3), 219(1999).



SilicaZ g}5k= Polyurethane dispersion E&84 Filme| M=

14.

15.

16.

H. G Wissman, L. Rand, and K. C. Frisch,
Kinetics of  Polyether  Polyols-diisocyanate
Reactions, J. of Applied Polymer Science, 8(6),
2971(1964).

A. M. Usmani, Reactions for Polyurethane
Coatings, Organic Coatings, 8, 65(1986).

G. Menges, H. Schwesg, and G. Hahn,
Quantitative Determination of Reaction in PUR
Foam Formation, Organic Coatings and Plastics
Chemistry, 44, 229(1981).

17. S Li, R Vaanparast, and H. Lemmetyinen, Cross-

18.

19.

131

linking Kinetics and Sweling Behaviour of
Aliphatic Polyurethane, Polymer, 41(15), 5571(2000).
H C Tsa, P. D. Hongg and M. S Yen,
Preparation and Physicd Propaties of MDEA-based
Polyurethane Cationomers and their Application to
Textile Coatings, Texile Research J., 77(9), 710(2007).
M. H. Min, C. H. Jong, S. H. Yoon, J H.
Yang, and T. K. Kim, Application Properties of
Ultra Light Weight Silica Aerogdl to Polyurethane
Membrane, Textile Coloration and Finishing,
25(4), 287(2013).

Textile Coloration and Finishing, Vol. 27, No. 2



