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ABSTRACT : The influence of the reactant composition on the surface free energy and on the
dispersity in water was investigated by using the fluorine-containing water-soluble polyurethane synthesized
with the fluorine-containing diol and hydrophilic diol. The diol donating ionic characteristics was more effective
than polyol, and stable emulsion with the diameter of 610~310 nm was obtained in the range of 0.3~0.7 molar
ratio of the diol to polyol According to the increment of fluorine-containing compound up to 10 wt %, the
surface free energy of polyurethane was dramatically decreased from 22.3 to 126 dyn/em, and the diameter of
water dispersed polyurethane increased from 380 to 860 nm due to the strong interaction between polymer
molecules because fluorine segments are arranged on the surface of molecules, The macromonomer with
perfluoroalkyl group was more effective in complement of the weak point of water-soluble polyurethane, which
is a decrease of hydrophobicity, because of strong hydrophobicity.
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Table 1. GPC analysis conditions for measuring
molecular weight

Colurmn Styragel HR1-2-3-5R (waters)
Solvent THF
Temperature(C) 35
Flow rate {ml/min) 1.0
Detector Refractive Index
Calibration PS (Shodex SM-106)
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Fig. 2. FT-IR spectra ((a) FA, (b) FA/TG macromonomer,
(c) HMDI, polyurethane with Z-DOL content (d)
10wt %, ()1 wt %, (HO wt %).
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Fig. 1. Synthesis of macromonomer and water-soluble fluorine-containing polyurethane.
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Fig. 3. 'TH-NMR analysis of FA/TG macromonomer.

Table 2. Average molecular weight of macromonomer

Macromonomer M, M, Dispersity

FA/TG 1760 2071 123
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Fig. 4. Effect of the molar ratio of NCO/OH on
the molecular weight of polyurethane
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Fig. 6. Effect of the content of fluoro diols on the
particle diameter and surface free energy of

polyurethane ([NCO]/[OH]=15, [DMPA}/
[DMPA+PEG 600]=0.3).
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