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Abstract: Environmentally friendly water dispersion polyurethanes containing fluorine were prepared with a
fluorinated polyol having 62% of fluorine (Fluorolink® M, 1000). In order to control the fluorine contents of the
synthesized polyurethanes polytetramethylene glycol (PTMG2000) and Fluorolink® were mixed at assigned ratios
and reacted with isophorone diisocyanate (IPDI) as a diisocyanate used. Introducing hydrophilic anion to the
polymer chain was achieved by applying dimethyl propionic acid (DMPA). The ionic groups were neutralized with
triethyl amine (TEA) before dispersion into water. Chain extension was executed by adding ethylene diamine at the
final stage. Mechanical properties of the polymers showed that modulus increased with increasing Fluorolink®
content. Surface energy values obtained from contact angle measurement decreased with increasing Fluorolink®
content up to 20%. We expect that the synthesized polyurethanes present reliable effect from the fluorine atoms
incorporated even at asmall amount of Fluorolink®.
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Figure 1. Chemical structure of Fluorolink®.
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Figure 2. Reaction scheme for aqueous dispersion of fluorinated
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Figure 3. Infrared spectra of PU containing Fl uorolink® with various
reaction time.
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Figure 4. Infrared spectra of PU films with and without Fluorolink®.
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Figure 5. Modulus variation of PU films with different Fluorolink®
content.

Table 1. Strain at Break and Modulus of Water Dispersed PU
with Different Fluorolink® Content

Fluorolink® contents(%) Strain at break(%) M odulus(M Pa)
0 1119 20.5
10 872 22
20 858 61.5
30 756 90.13
40 748 126.31
50 686.7 166.19
60 605.3 183.66
70 533.3 316.53
80 336.4 343.48
90 279.6 512.4
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Figure 6. Variation of strain at bresk of PU films with different

Fluorolink® content.
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Figure 7. Stress-strain curves of synthesized PU films with different
Fluorolink® content.
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Figure 8. Contact angle images of synthesized PU films. (a) 0% of
Fluorolink® and (b) 50% of Fluorolink®.

Table 2. Contact Angle and Surface Energy of Water Dispersed
PU with Different Fluorolink® Content

Fluorolink® contents(%) Contact angle(®)  Surface energy(mN/m)
0 74.3 29.4
10 75.5 285
20 111.2 74
30 112.0 7.1
40 110.5 7.7
50 115.8 58
60 114.2 6.3
70 1135 6.6
80 113.3 6.7
90 110.2 7.8
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Table 3. Average Particle Size of Synthesized Polyurethanes with
Different Fluorolink® Content

Fluorolink®: PTMG2000 Avg. particle size(nm)

0:10 64.1
30:70 92.0
50 : 50 98.3
70 : 30 194.8
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