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Ecology of environmental materials (cloths and life materials) and physical protecti
on using functional UV cutting materials
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Various kinds of benzophenone or benzotiriazine UV absorbers bearing benzotriazoly
I groups were synthesized in an attempt to increase the Ultraviolet Protection Factors (UPF) of UV absorbe
rs, and improve the light fastness of dyed fabrics. Their ultraviolet-visible absorption spectra, inhibit
ing effect on the fading of dyes and antibacterial activity of new stabilizers was examined in various met

hods. It was found that new comﬁounds show very high UPF, and play an important role in improving the lig
ht fastness of dyes. Moreover, these stabilizers were also deemed safe for environment and human health.
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Fig.1INew UV absorbers syntheszed in thisstudy
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Formula 1 Equation for the calculation of the ultraviolet protection factor (UPF).
E; = relative erythemal spectral effectiveness: S; = solar spectral irradiance
in Wmnm'": T; = spectral transmission of the item: A, = bandwidth in nm:

A =wavelength in nm.
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Table 2. Light fastness of dye 1 on nylon fabrics
treated with Stab. 1-Ni - 7-Ni and dyeing property
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Table3. Light fastness of Kaki polyphenol on cotton fabricstreated

with nickd sdts

Run Nickd sat? Treamen®  AEab® L

1 none - 2054 12
2 1-Ngphthole-8-aufonate  40°C, 30 min. 413 45
3 1-Nephthol-8-sulfonate 70°C, 30 min. 471 45
4 Polystyrene-4-sulfonate  40°C, 30 min. 440 45

Run Stabilizer Fo"pe+? LY Nifmg” A %° sD”

1 none - 283 1 - 1802 -

2 noneNi - 868 34 552 3003 D

3 Sab1-Ni 566 448 45 761 2155 231
4  Stab 2-Ni r6.00 626 4 764 2167 221
5 Sab3-Ni 513 413 45 659 1924 121
6 Stab4-Ni 901 425 45 763 2074 S
7 Sab5-Ni 523 r4.70 45 693 2076 91
8 Stab6-Ni 7.65 434 45 ’ 740 2011 S

r

r
9 Stab7-Ni 118 440 45 700 1902 S

1) Stabilizer fixation %, 2) 20h irradiation (xenon arc
light, 550W/n, 65 ), 3) light fastness; JSL 0809
(2001); gray scalke (5 steps), 4) XRF analysis(NNS),
on nylon fabrics (0.85 g), 5) dyebath exhaustion %, 6)
S: Stab-Ni-Dye, D: Dye-Ni-Dyerratio,

1) 10% owf. 2) Trested with nickel sait. 3) 200 hirraiation (carbon arc
light, 100 KW/, 8C°C). 4) Gray scale, IS 0809 (2001).
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Table4. Trangmittance and UPF dataof UV
absorberson cdlulose acetate film

Transmittance/ %
UV absorber UPF
UV-T UV-A UV-B
HBT 289 3499 892 1001
uvi 744 968 108 9407
uv 2 613 812 034 19898
uv3 187 243 028 30573
uv4 147 192 021 35509
Uv5 09 12 02 36975
UV 6 224 29 013 38875
uv7 609 819 013 24604
uv 8 246 329 012 37211
uvo 079 105 003 12511
UV 10 116 149 002 32884
uv i 159 209 015 35984
uv 12 265 358 002 6727

1) 1X10° moldm’, Film thickness, 60 #=1um

(NOX),
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Fig. 6 Stabilzers used in this study
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Fig.7. Entry 1: UV 1+ HA + HP+ P+ Ni sdts
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