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Synthesis of Fluorine Modified Polyurethane and Surface Modification
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2 o #3838 17} $32¢ N-ethyl-N-2-hydroxyethyl-perfluorooctanesulfonamide(HFA)St At#54 o]4Alold|o] &4l Tris(6-isocyanatohexy-
Disocyanurate(TIHDE W8A1A B42 43 tolaolohio|E(FMD)E @48 ¥, poly(tetramethylene) glycol® WHAA Z$der ¥9 AAA
J Ea ¥4 ESLAREMPUIE R4S 13 F4E B2 ¥4 ZE$4SEMPUIS polyester typed S BPU)Y) E36d B9 A
A3 44 44¢ 474 24 2371 Kruss G-10% DSCE 43 gch 88 Zaode £ 24 ¥A ZIodd g2 | wt %2 27}
ol weky #3 A7} 4782 dyne/emol A 1764 dyne/cmZ 33 ZAR o) 5wt %olA 10 wt % B899 Ao A2ztel wisist guksA
FEHA. g 2L AY A ESdd 29 ALAEMPUY $4E B4 B9 dFH 0T o FW Hdo] A44L = Zaowy ¥
| AAAFMPUIY F3ol 5 wt % ol 3N E B4 ¥4 ELAREMPU)F Z2)945HBPU)S) vl 71a% 4 27t 8438 vehdo
ojst & d4e Edfde EW MAAFMPUYL 3718 Z2$dwe] 93 AFelAd FMPUY o] 5 wt % ol4Y o, a] 384 & 4 &
g2 Q3 FMPU 179 93 A%o| #agozn A 5 A

Abstract: Fluorine modified diisocyanate(FMD) was synthesized from tris(6-isocyanatohexyl)isocyanurate(TIHI) and N-ethyl-N-2-hydroxyethyl-
perfluorooctanesutfonamide(HFA). Fluorine modified polyurethane(FMPU) was also synthesized from FMD and poly{tetramethylene) glycol(PTMG).
Modified polyurethanes were made by blending FMPU into the polyester type base polyurethane(BPU). Surface and thermal properties of the
blended BPU film was measured by contact angle measurement and DSC. As the amounts of FMPU was increased from 0 wt % to 1 wt %, the
surface energy was dramatically decreased from 47.82 dyne/cm to 17.64 dyne/cm. But we observed little change of the contact angle with further
increase in the amount of the FMPU up to 10 wt %. The data meant that the surface of the blended polyurethanes was hydrophobic due to the
surface arrangement of the fluorine containing moiety in FMPU. Phase separation was induced by the incompatibility of FMPU and BPU for the
samples having over 5 wt % of FMPU. The thermal analysis data of these samples showed the thermal behavior of the FMPU itself.
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Figure 1. Structures of fluorine modified diisocyanate.

Table 1. Compositions of Polyurethane Blends Solution(BPU
and FMPU)

terals | Base polyurethane | HFA-PTMG THF

Samples (2) (g) (g)
BPU 5 - 45

BF 05 4975 0.025 45

BF 1 49% 0.05 45

BF 5 475 025 45

BF 10 45 05 45
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Figure 2& FMPUE 44, w&9 #9& GPC #4207 &
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Figure 2. GPC chromatograms according to the reaction steps:
(1) Before reaction between HFA and TIHL (2) After reaction
between HFA and TIHI (FMD); (3) Fluorine modified poly-
urethane (FMPU).
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Figure 4. Contact angles of water and methylene iodide with

BPU of different FMPU concentration: (1) water; (2) methylene

iodide.

Table 2. Contact Angles of Water and Methylene lodide for the
Polyurethane Blend Films with Different Amount of FMPU
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Wavenumber (cm '}

Figure 3. FT-IR spectra of the FMD and FMPU: (1) After

reaction between HFA and TIHI (FMD); (2) Fluorine modified

polyurethane (FMPU).
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Standard Contact angle (°)°
solution
Samples Water Methylene lodide
BPU 79714 2748
BF 05 111.76 6862
BF 1 10867 80.85
BF 5 112.82 82.005
BF 10 110.007 86.365
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Table 3. Surface Energies of coated Polyurethane Films by
Owens-Wendt Geometric Method

Properties | Surface energy | Dispersive Polar
Samples (dyne/cm) (dyne/cm) (dyne/cm)
BPU 4782 4523 258
BF 05 23.65 23.65 0
BF 1 1764 17.06 0.5843
BF 5 16.70 16.98 0.2133
BF 10 1513 14.36 0.7665
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Figure 5. DSC thermogram of FMPU.
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Figure 6. DSC thermograms of polyurethane films: (1) BPU;
(2) BF 05; (3) BF 1; (4) BF 5; (5) BF 10.
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