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Ultraviolet Radiation (UV) Protection Efficiency of Apparel Fabrics of Cotton and
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The UV protection efficiency of fabrics depends significantly on the transmittance
characteristics of their polymer materials. In addition to this, it shows strong dependence
on the weaving properties such as the type of weave, density of warp and weft, thick-
ness, weight, fabric porosity and surface characteristics. APE (UV-A Protection
Efficiency) was proposed as the UV-A protection factor of fabrics, APE showed to be a
useful index of UV-A protection of fabrics. The color (hue and lightness) effects on the
UV protective efficiency of the dyed fabrics was evaluated by UPF and APE. To have
the enough UV protection efficiency L* values of cellulose should be less than 25 regard-
less of their hue, L* values of polyester should be less than 86 in yellow, less than 67 in
red and blue, less than 60 in black color, and the transmittance at 360 nm should be less
than 10% in any cases. FWA in detergents has absorption in UV area and is expected to
improve the UV protection efficiency of fabrics. It is also proved that thin cotton fabrics
such as broad cloth (about 120 g/m* weight and about 0.2 mm thick) have the sufficient UV
protection efficiency after 2 to 3 times washing with the detergent containing FWA.
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# 2 Sample fabrics (undyed and non-fluorescent) and
their UV protection effect.

Material Waave Samplo No, ——o . 380nm__ Porosity o
T R T R %)

c-2 236 539 250 602 118 af

c-3 270 500 322 553 147 36

Plain-weave G-5 163 555 236 638 08 58

group c-8 00 491 249 543 28 48

c-9 208 466 285 566 115 46

Catton c-4 57 575 124 685 03 149
c-6 78 557 143 660 08 114

Twill group  C-7 119 553 201 663 39 76

c-15 92 580 169 _ 685 02 96

c-10 121 530 191 6a 71 16

Others c-11 147 475 257 667 19 61

PES-1 25 67 a27 08 132 128

PES-2 21 70 225 287 127 179

PES-3 58 49 152 295 128 132

PES-4 88 38 02 278 160 718

Plain-weave PES-8 381 31 511 257 81 24

group PES-9 244 34 35 246 274 38
Polyester PES-11 24 50 188 376 61 227
PES-16 17 52 214 446 50 215

PES-20 27 45 202 423 63 192

PES-23 501 32 720 102 463 18

PES-12 12 61 228 569 34 239

Twill group  PES-18 02 46 17 347 02 191
PES-27 03 47 78 368 08 790

Others PES-26 0345 __107_ 370 46 419

T-Transemittance (%)
RiReflectance (%)
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3 3 UPF and APE of white polyester fabrics.

Fabric UPF  APE
Muslin 7.8 22
Chiffon Georgette 24 14
Georgette 3.8 2.0
de Chine 22.7 3.0
Organdie 1.8 12
Tuxedo Satin 39.6 6.6
Twill A 191.0 6.9
Chirimen 19.2 2.5
Amunzen 4139 6.3
Twill B 79.0 3.0
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# 4 Cotton kanakins dyed with direct dyes and their
CIE Lab and UPF.

CIE LAB

Dye Conc. Dyestuff UPF
[ a* b*

Undyed 94.02 -0.35 248 3.7

Yellow 9 82.30 6.17 85.66 252

Yellow 59 88.90 -4.62 47.58 12.0

Red 2 39.83 5§3.13 28.15 26.8

3% o.w.f" Red 45 54.10 44.66 6.18 16.0

Blue 14 22.10 -3.42 -24.40 224

Blue 78 35.67 -3.65 -25.16 18.4

Black 167 47.02 -1.64 -10.29 14.6

Yellow 9 78.05 12,13 87.92 31.4

Yellow 59 82.05 -4.97 62.72 20.0

Red 2 34.24 41.31 24.81 39.8

5% o.w.f.? Red 45 38.15 42.82 10.00 32.5

Blue 14 2460 -0.19 -20.21 255

Blue 78 26.41 -3.00 -21.32 207

Black 167 31.82 -0.55 -9.24 211

1} o.w.f.: on the weight of fiber
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%l 5 Relationship between L* and UPF of and dyed
cotton kanakin (gray plot: dye conc. 3%, black
plot: 5% o.w.f.
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and dyed rayon taffetas.
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%] 7 Transmittance spectrum of fluorescent white
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#5

1.* values of dyed fabrics when UPF
are 15, 25 and 40.

N Fabric Weight Thickness L
Materal  \ome  gmd  (mm)  C°%" "UPF=15 UPF=25 UPF=40
Kanak Yellow 85 81 78
anaxin
(Uprsy 1030 02 Red 53 42 35
Blue 37 2 18
Black a7 2 18
Yellow 91 89 87
Tl 1273 041 Red 85 E 75
(UPF 7.9)
Blue 85 80 75
Cellulcse Broad Yellow 84 73 74
(UPFsp) 1220 026 Red 73 63 55
Bue 73 63 55
Yellow 25 -
Red 25 -
Taffeta
(P2 252 009 eue 25 - -
Black 25 - -
Qrange 25 - —
Yellow 86 78 =
Taffeta Red 67 40 25
Polyester yopggy 538 010 g g7 40 25
Black 60 38 25
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