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Preparation of Fluorinated Polyurethanes Having an Antifouling
Ability
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Abstract

With the aim of preparing the novel antifouling paint, polyurethanes including fluoro-substituted methyl- or methylene
groups in the main chain were obtained from a typical surface polyaddition of fluoro-substituted bisphenol A and various
diols to diisocyanates using tetrabutylammonium bromide (TBAB) as a phase transfer catalyst. Fluoro-substituted
oompoupds used were 2,2-his(4-hydroxyphenyl) hexafluoropropane (BHPHFP) , 2,2,3,3-tetratuluoro-1,4-butanediol
(TFBDO), 223,344 hexafluoro-1,5-pentanediol (HFPDO) and 2,2,3,3,4,4,5,5,6,6,7,7- dodecafluoro-1,8-octanediol
(DFODO), whereas diisocyanates used were phenylene-1,4- diisocyanate (1,4-PDI), tolylene-2,4-diisocyanate (2,4-TDD)
and tolylene -2,6-diisocyanate (2,6°TDI). Polyaddition with a molar ratio of 0.5 : 0.5 for the diol in NaOH aqueous
solution and diisocyanate in carbon tetrachloride gave the twelve kinds of fluorinated polyurethanes. From the
solubility test to some organic solvents, polyurethanes consisting of aliphatic diol dissolve in dimethyl sulfoxide,
dimethyl formamide and tetrahydrofuran. The measurements of contact angle to water and colza oil confirmed that the
introduction of fluorine atoms into polyurethane results in preventing from the air pollution.

Key Words : Antifouling Ability / Fluorinated Polyurethanes / Fluorinated Diols / Aromatic Diisocyanates / Surface
polyaddition / Phase Transfer Catalyst / Contact Angle
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Schemel Reaction mechanism for the synthesis of urethane in the presence of phase transition catalyst.
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Scheme2 Polyaddition of diols to diisocyanates using TBAB as a phase transfer catalyst.
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¥ T 2 NVINFH TN F 071 (BHPHFP), BB LCF Y7 FMT v Eo A TOIF
223,37 M7 7 NAT-14T % T F — (TFBDO), (TBAB) % v 7=, EffNORIER#% Scheme 2 \TEL,
223344 ~FH TN FT-15RYE T F - FHEEMNOEES Table 1 1I2F L 5.

(HFPDO), 2.23,3,44,5,5,6,6,7,7- N4 7N 4+ 1-18 7%
Tablel Preparation and charactarization of various fluoro-substituted polyurethanes®.

Diol g(mmol)  Diisocianate  g(mmol) yield (g/%) Tdec(C) Tg(T) Abbr

H,

a: NO 3.11(17.86) (%26.2) 205 64 1a
fF, NCO
H,
HO—Q—E;O—OH b: ocng E NCO 311(17.86) (g-:?.:;) 205 68 1b
1:3000480) ¢ ooxOno  286(17.86) &9 200 66 Ic
H,
" gjf”c" 4602643 533 200 68 2a
f“s NCO
HO-O-([:-O-OH b: OCNS;NCO 4.60(26.43) (2%) 200 70 2b
CH, .
2:5.002190) ¢ ooxfynco  4.23(2643) ('ég é) 197 68 2
H,
a: NED 2.23 64
: 1300744 §7p) 127 3a
NCO
rocrrnon b °°”}5l;”c° 130049)  j39 18 49 3b
3100617) covChneo  1190.44) AT 198 64 3c
H,
as N 0.99(5.69) (gf?,) 184 70 da
NCO
H,
HO—CH;~<CFpLH,—0OH b: OCN&NCO 0.99(5.69) (é'63.g) 161 i 97 4b
4 LOOATD ¢; ocnDrvco  0.91(5.69) 2s) 145 63 4
. nco  058(333) 0.8 198 61 5a
a: (62.0)
NCO
HO-CHHACFCHAOH B ocn EH3 NCO 0.58(3.33) (‘;élg) 139 58 5b
5: 1.00(2.76)
c: ocn~d-Nco 0.53(3.33) (%.112) 190 64 Sc

a) Reaction condition: 23°C,3h,PTC:(C4Hg)sNBr in NaOHagq.
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Fig.2 FT-IR spectrum of polymer 5c.
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Table2  Solubility of fluorinated
polyurethanes to various organic solvents.

Polyurethane ;56 omF S;'l:l?tcncg MeOH
1a 0 x X X x
1b O x x X x
1c L) b x x x
2a O O x «x x
2b O O x «x x
2c (0] x X X x
3a O O x «x x
3b O O x x x
3c (0] x x X x
4a O O x «x b
4b O O x x
4c (o] x x X x
5a O O O x «x
5b o] O x x x
Sc O O O «x x

ORI, XIIABERT.

BT A ba & be FHWT TV I o ZHRICEAT L7
MEANDOBANIAY ¥ I—F 4 ¥ 7T 2000rpm,
100sec fTo7-. WO, TVIZOARETF 7R Y
V- N OBGE L ERATHIEL. #ER% Table3 I0F
b,

Table3 Contact angle of water and colza
oil for 5a and 5c.

Contact angle(deg)

Matexials Water  Colza oil
Alminium board 79 23
Teflon seat 103 66
5a 93 44
5¢ 94 46
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BRI o TBEE T5 LA TE, MAREE FOHE
THRL I LI X o THIEREE L RIET 2 2 L b h b,
CORBIIEELRRTH S Z L0, EROFEHICITR
BHRBREET LI LIS FTh LW
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