Polymer(Korea) Vol. 25, No. 1, pp 33-40 (2001)

a3td Fe A 45 298

393
FTFRAGE FHN S} Ao F T
(2000 109 4% HF)

Synthesis and Surface Properties of Fluorinated Polyurethanes

Hyung-Joong Kim
Division of Advanced Material Engineering, College of Engineering
Kongju National University, Chungnam, Kongju 314-701, Korea
Ye-mail | hyungik @ knu.kongu.ac.kr
(Received October 4, 2000)

2 of: EAztd Fo)$de $AANE 4,4 -diphenyl methane diisocyanate (MDI) 3-& toluene
2,4-diisocyanate (TDI) 2+ diisocyante$} perfluorinated polyether (Fomblin ZDOL®) 2.5€)
294 89 ¢ o8 A YAaE E2lsH€e soft segment FE F 10~50% &
Fomblin ZDOL A¥o] ¥%& polypropylene glycol (PPG) &-& polytetramethylene glycol
(PTMG)3} & polyether polyolg WEE3o] EHsid whe-g S33%ch A&AFA2=
ethylene diamine 3-& 1,4-butanediol® AMS-3It}. A4 F¥A S 8 FFEAF & 54
ZA}) FT-IR, 'H-NMR, A%3 azeleaiy) (GPC), 2383 AAEAMd3A (DSCYE )%
3937 HHEAYL X-ray photoelectron spectroscopy (XPS)¢} H&zto g AN, ¥HE
HEAR B4 SAE @A 289 ey g9 o ®o] B¥FE ¢ 4 AUk

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-de)

ppm assignment
MDI+PTMG2000+ Fomblin 10~50%, chain extender : EDA
149 -CH,CH,- (PTMG)
33 -CH,0CH;- (PTMG)
70~74 p-substituted aromatic protons (MDI)
MDI+PPG2000+ Fomblin 10~50%, chain extender: EDA
114~117 CH; (PPG)
315~317 -CH,CH- (PPG)
376~3.78 b-CH, (MDI)
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,0CH,- (PTMG)
TDI+PPG2000+ Fomblin 10~50%, chain extender : EDA
115 CH; (PPG)
317~348 -CH,CH- (PPG)
66 H,
70 aromatic protons (TDI)
94 H,
MDI+PTMG2000+ Fomblin 10~50%, chain extender: 1,4-butane diol
147 -CH,CH,- (PTMG)
335 -CH,0CH;- (PTMG)
38 b-CH,
70~74 p-substituted aromatic protons (MDI)

A" 5224 ppm 8.4~8.6FdA FHoja
7} EA%. He AkedidAlel $£424 ppm 6.1
~65%204 Uehdt. ¥ PTMGE -CHCH,-
8} -CH,OCH,- 0|7} 2z} 1483} 3.32%-204
yehta, PPGE CHy8 -CH,CH-9 o037} 22
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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, M, polydispersity
MDI+PTMG2000 194000 287000 148
MDI+PTMG2000+ Fomblin 10% 166000 250000 150
MDI+PTMG2000+ Fomblin 30% 119000 180000 152
MDI+PTMG2000+ Fomblin 50% 87000 130000 148
MDI+ PPG2000 77000 151000  2.00
MDI+PPG2000+ Fombiin 10% 140000 224000 160
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, () Tu(T) 4H{/g)

MDI+ PTMG2000 -500 923 285

MDI+PTMG2000+Fomblin 10% -544 912 208

MDI+PTMG2000+ Fomblin 30% -48.1 6.20 19.2

MDI+PTMG2000+ Fomblin 50%  -42.0 9.02 148
MDI+PPG2000 -471 - -
MDI+PPG2000+Fomblin 10%  -44.7 - -
MDI+PPG2000+Fomblin 30%  -43.9 - -
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 71 943 9265 1062 1082
MDI+PPG2000 832 1017 11325 1053 -

MDI+PTMG2000 - 1109 1119 1114
TDI+PTMG2000 - 1012 1060 11L1
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% 3% s 100
MDI+PTMG2000  360(469) 392(141) 448(234) 69.8(469)
MDI+PPG2000  363(469) 386(141) 400(234) -
TDI+PTMG20M  283(498) 200(149) H2(40) -
TDI+PPG00 376498 £23(149) 511050 -
MDI+PTMG2O0F  382(469) 40(137) 477(282) -

@ 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-MDI, chain extender:
EDA).
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F4str. T2 F perfluoro polyether7}
soft segmentd] AFAoz ARHULS & 7+ A
dch. @R BasE Eevdws BEAPe
Fombline] A7kl Z7io) wet gasts e
B4¢lth. Fombling] 3712 93 44| k= A
yehld ggteyt PTMGE AH-RE %3¢ soft
segment®] PN A3E ¢ F UM X 3
Z7}e Fombline] M7lgol Z71d w2t AX=
Age BYou, 10%olddNE 1 F7h 3
qgted olgh e AFE XPSH ¥ RUEE
2299 ool g BNAFAE T LA
t}. Aoz MDIE diisocyanate2 AME-T 3¢
PPG7} PTMGRTE $3to} TDIS| A$-+= ¥ 2
o7} gt ¥W AxdFA == EDART 14-
butane doilg& AHEEFE HEREAY FHX=Z wFol
2o o $& 39 I54L A Aoy o
Apole T4 F& Aog AT
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