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ABSTRACT: Fluorinated polyurethane elastomers were synthesized by two step polyaddition
of a perfluorinated polyether diol (trade name of Fomblin ZDOL®) and diisocyanates such as
4,4’ -diphenyl methane diisocyanate (MDI) and toluene 2, 4-diisocyanate ('TDI). In order to con-
trol the Fomblin moiety of the soft segment in the synthesized elastomers to 10~50%,
polyether type polyols such as polypropylene glycol (PPG) and polytetramethylene glycol
(PTMG) were mixed during the polymerization reaction. Ethylene diamine or 1,4-butane diol
was used as chain extenders. The structure and average molecular weight of the produced
polyurethanes were confirmed by using FT-IR, 'H-NMR, DSC, and GPC. The surface proper-
ties were analyzed by using X-ray photoelectron spectroscopy (XPS) and contact angle meter.
From the results of the surface analysis it was concluded that the fluorine groups were loca-
lized on the surface rather than the inside of the polyurethane films.

Keywords: perfluorinated polyether, soft segment, surface properties, fluorine group,
hydrophobic property.
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Figure 1. Chemical structure of Fomblin ZDOL®.,
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Figure 2. IR spectra of synthesized polyurethanes

(PTMG2000+ Fomblin-MDI).
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Figure 3. IR spectra of synthesized polyurethanes
(PPG2000+ Fomblin-MDI).
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Figure 4. Chemical structure of synthesized polyure-
thanes.

Table 1. !H-NMR Peak Assignment for Fluori-
nated Polyurethanes (solvent : DMSO-d¢)

ppm assignment
MDI+PTMG2000+ Fomblin 10~50%, chain extender : EDA
149 -CH,CH,- (PTMG)
333 -CH,O0CH,- (PTMG)
70~74 p-substituted aromatic protons (MDI)
MDI+PPG2000+ Fomblin 10~50%, chain extender : EDA
L14~117 CH; (PPG)
3.15~317 -CH,CH- (PPG)
3.76~3.78 b-CH, (MD])
6.1~6.3 H,
70~74 p-substituted aromatic protons (MDI)
84~86 H,
94~96 H,
TDI+PTMG2000+ Fomblin 10~50%, chain extender : EDA
332 ’ -CH,OCH,- (PTMG)
TDI+PPG2000+Fomblin 10~50%, chain extender : EDA
115 CH; (PPG)
317~348 -CH,CH- (PPG)
6.6 H,
70 aromatic protons (TDI)
94 H,
MDI+PTMG2000+ Fomblin 10~50%, chain extender: 1 4-butane diol
147 -CH,LCH (PTMG)
335 -CH,OCH,- (PTMG)
38 b-CH,
70~74 p-substituted aromatic protons (MDI)

289 ¥45224 ppm 8.4~8.6%ZA molz
7t EAgY. Hie Ale934e $424 ppm 6.1
~6.5582914 Yehdch. $##@ PTMGE: -CH,CH,-
9} -CH,OCH,- 0|37l 2z} 1.483} 3.328-2d4
Uehti, PPGE CH,9 -CH,CH-mo|27} 212}
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Figure 5. 'H-NMR spectrum of synthesized polyure-
thane (MDI+PTMG2000+ Fomblin : 30%, chain ex-
tender : EDA).
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Table 2. Molecular Weight of Fluorinated Poly-
urethanes (Chain Extender : EDA)

PU samples M, My polydispersity
MDI+PTMG2000 194000 287000 148
MDI+PTMG2000+ Fomblin 10% 166000 250000 150
MDI+PTMG2000+ Fomblin 30% 119000 180000 1.52
MD!+PTMG2000+ Fomblin 50% 87000 130000 148
MDI+PPG2000 77000 151000 2.00
MDI+PPG2000+ Fomblin 10% 140000 224000 1.60
MDI+PPG2000+ Fomblin 30% 89000 131000 147
MDI+PPG2000+ Fomblin 50% 108000 166000 154

Table 3. DSC Results of . Synthesized Polyure-
thanes

PU samples T,(t) Ta(C) AH(/g)

MDI+PTMG2000 -500 923 285
MDI+PTMG2000+ Fomblin 10% -544 912 2038
MDI+PTMG2000+Fomblin 30% -481 620 192
MDI+PTMG2000+ Fomblin 50% -420 902 148

MDI+PPG2000 -471 - -
MDI+PPG2000+Fomblin 10%  -447 - -
MDI+PPG2000+Fomblin 30%  -439 - -
MDI+PPG2000+ Fomblin 50%  -465 -
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Figure 6. 'H-NMR spectrum of synthesized polyure-
thane (MDI+ PPG2000+ Fomblin : 30%, chain extend-
er: EDA).
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Figure 7. DSC thermogram of synthesized polyure-
thanes (PTMG2000+ Fomblin-MDI, chain extender:
EDA).
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Table 4. Contact Angle of Synthesized Polyure-
thanes (Chain Extender : EDA)

PU sample 0% 10% 30% 50% 100%

MDI+PTMG2000 ™1 943 9265 1062 1082
MDI+PPG2000 82 1007 11325 10563 -

MDI+PTMG2000° - 109 119 14 -
TDI+PTMG2000 - 1012 1060 1111 -
TDI+PPG2000 - 91 1077 1048 -

¢ Using 1,4-butanediol as a chain extender.

Table 5. Fluorine Atom % on the Surface of Fluori-
nated Polyurethanes (Chain Extender : EDA)

Fomblin content?

PU sample 0% 0% so%  100%
MDI+PTMG2000  360(469) 392(141) 448(234) 698469)
MDI+PPG2O00  363(469) 386(141) 00(34) -
TDI+PTMG2000  283(498) 200(149) H2(40) -
TDIPPG00  376(4%8) £23(149) 5L1(50) -
MDI+PTMG200*  382(463) 40(137) 477(32) -

¢ Using 1,4-butanediol as a chain extender. ® Numbers in paren-
theses calculated by the structures.
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Figure 8. DSC thermogram of synthesized polyure-
thanes (PPG2000+ Fomblin-MD], chain extender:
EDA).
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Fomblin®] H7153e] Z7lo} wal Fiadhe B8E
B9t} Fombling] A2 43 AR ¥isdl= A
vehlx ggtey PTMGE AH8E 39 soft
segment?| A4 AsE ¢ + ANt EE
%212 Fombling] 73] F71%el @ AA=
Age BYoY, 10%oldeME 2 F7Pt 34
agtedl ol9} 2 A= XPSo 9§ EUEE
EagAte] @ diY EHAE F XA
t}. 7H|H o2 MDIE diisocyanate® AME-§ # 9
PPG7} PTMGR Y= $£toy TDIS B9+ ¥ 3t
ol7} gigivh. ¥ Aled@Adlzt EDART 14-
butane doil& AMEEE FUEAY ZFP =2 1| Fol
2o o $2 39 UL 448 ¢ et a2
Aol AA & Ao BAPY.
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