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ABSTRACT

New type blocked isocyanate co-oligomers containing both fluoroalkyl and cation
segments were synthesized. In the antimicrobial activity tests, all co-oligomers showed the
high antibacterial activities against both Escherichia coli and Staphylococcus aureus.

By using these co-oligomers, antisoiling, antibacterial modifications of textiles
(especially cellulose) were studied. Through measuring contact angles and XPS spectra,
it was shown that the textile surfaces modified with fluoroalkylated co-oligomers
containing ammonium and phosphonium segments changed to water- and oil-repellent,
namely antisoiling, while non-fluoroalkylated oligomers could not change the surfaces to
water- and oil-repellent.

The surfaces modified with the co-oligomer containing phosphonium segments were
found to exhibit a high antibacterial activity against Staphylococcus aureus, but not against
Escherichia coli. Moreover, the co-oligomers containing phosphonium segments were
found to retard the multiplication of Aureobasidium pullulans and Cladosporium even

when the concentration of oligomers was lower than 0.01%.
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1 Synthesis of fluoroalkylated blocked isocyanate co-oligomers having cation segments

€1 List of blocked isocyanate co-ologomers having cation segments

RF M Yield (%) Mn (Mw/Mn) Xy abbrev.

none CH 82 3700 (1.77) 57:43 N-1
NTCan

C3F,0CF (CF;) e 70 6500 (1.14) 46:54 N-2

none CaHly 66 3590 (1.66) 74:26 P-1
He

C3F;OCF (CFy) 1a e 70 5260 (1.17) 79:21 P-2
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[F2 Effects of treatment concentration of co-oligomers
solution on contact angle of modified glass surface.
Treatment conditions: 150 C, 10min.
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% 2 Contact angles and surface free energy of glass and cellulose modified with various co-oligomers having cation segments,

(150 °C, 10min, 2%)

Glass Cellulose
Contact angle Surface free energy Contact angle Surface free energy
Oligomers ) (mJ/m?) ) (mJ/m?)
Dodecane  water sy s Dodecane  water s v s
none 0 40.5 0 40
N-1 0 (45.87) 66.8 308 126 434 0 (392 62.2 3322 1426 4748
P-1 0 (536%) 704 250 129 380 0 (41%) 68.5 4065 82 4887
N-2 39 90.5 199 48 247 10.3 80.8 2483 73 32.13
P-2 324 934 215 33 248 10.6 915 24.8 3.1 27.9
coat (P-2) 40.7 100.3 195 18 213 40.7 100.3 195 18 213
a : Contact angle of formamide.
WMPREE2 %, 150°C, 100MO%&EHT, 48 2. 3 mEH
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3 XPS spectrum of glass surface modified with P-1 and

P-2. Treatment condition: 150 C, 10min.
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%3 Surface antibacterial activity of modified glass and cellulose against Staphyloccus
aureus and Escherichia coli. Modified conditions: 10wt%, 150 C, 30 min

Glass Cellulose
co-oligomers Staphyloccus aureus Escherichia coli Staphyloccus aureus Escherichia coli
Viable  Activity = Viable Activity ~ Viable  Activity = Viable  Activity
Count Value Count Value Count Value Count Value
Control (initial) 2.0 X 10° 26X 10° 31X 10° 25X 10°
Control 1.4 X 108 2.1 X107 4.4 %< 108 1.4 X 107
none 1.3 X 108 1.6 X 107 3.4 %108 2.3 X107
N-1 Coat 31x104 1.6 8.2 % 106 0.2 31x10° 1 7.7 X 108 04
Modified 40X105 05 19X107 01 10X106 05 25%107 0
N-2 Coat 76 %108 0.2 1.4 X 107 0 2.0 X 100 1.2 8.5 % 10% 04
Modified 1.2 X 108 0 1.7 X 107 0 25X 10° 1.1 14x107 02
P-1 Coat <10 >5.1 <10 >5.9 <10 >5.5 39X10° 1.7
Modified 50X 100 44 16X 107 0 15X108 33 14x107 02
P-2 Coat 1L7x10* 18  94Xx108 3.2 <10 >55 28X%X10¢ 29
Modified 63x10° 23 10x10" 01 <10 >55  1.2X107 0.2
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