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Abstract

Textile materials are frequently in contact with surfactant solutions during their manufacturing or
finishing processes as well as cleaning processes in use, Liquid wetting, wicking, and absorbency of textile
materials depend on the liquid properties, surface characteristics and pore geometry of textile materials,
and the liquid—solid interactions, In this paper, 10 different nonionic surfactants, including Span?20,
Tween20, 40, 60, 80, 21, 61, 81, 65, 85, were used, The surfactants were characterized by their hydrophile —
lipophile—balance (HLB) values, structures, and surface tensions. The 0lg/dl. and 10g/dL surfactant
solutions, which were both above critical micelle concentration {CMC), were used to see the concentration
effects on the wetting and absorbency of cotton fabrics, The wetting hehavior and liquid retention
properties of hydrophobic cotton fabrics with different nonionic surfactant solutions are reported. The
contact angles are greatly decreased and the water retention values are greatly increased by adding most
of the surfactants studied into the system. The extents of this effects are influenced by the
characteristics of surfactants and its solutions, Hydrophilic surfactants which have low number of carbon
atoms or unsaturated hydrophobe structures are more effective in improving the wetting and ahbeorbancy
of hydrophobic cotton fabrics. The water retention of hydrophobic cotton fabrics has positive relations
with cosf, adhesion tension and work of adhesion, The 1.0g/dl. surfactant solutions show similar, but
slightly improved wetting and absorbency characteristics of hydrophobic cotton fabrics compared to the
0.1g/dL surfactant solutions,
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Table 1. Physical and water wetting and retention properties of cotton fabrics

Characteristics (as ref:\ejved) (des?zed) {as relgeived) {des?zed)
Fabric count, warp X filling(yarns/inch) 78%73 84 X 77 74X 77 78 % 81
Fabric weight (mg/cm?} 121 12.2 118 12.7
Fabric thickness (gm) 3073 3106 303.0 3912
Water contact angle, 6{°) 68.6(2.29) 80.9(1.48) 829{2.41} 84.0(1.03)
Liquid retention capacity, H (zl/mg) 1.86(0.09) 1.75(0,11) 1.75{0,05) 1,73(0.08)
Water retention, W {x/mg) 0.97(0.09) 0.72(0.07) 0.06(0.02) 0.08(0.03)
Water/Hexadecane ratio, W/H 0.52(0.03) 0.41{0.06) 0.04(0.01) 0.04(0.02)

* ) represent standard deviations

Table 2, Water wetting and retention properties of cotton fabric A with different desizing methods

A-1 A-2 A-3 A—4
Water contact angle, 4(°) 80.9{1.48) 78,2(4.01) 77.7{4.52) 78.8(2.87)
Liquid retention capacity, H {sl/mg) 1.75(0.11) 1.79(0.04) 1.87(0,03) 1.90(0.04)
Water retention, W (¢d/mg) 0.72(0,07) 0.30(0.13) 0.94(0.02) 0.69(0.06)
Water/Hexadecane ratio, W/H 0.41(0.06) 0.45{0.07) 0.50(0.01) 0.36(0.02)

* { ) represent standard deviations
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Table 3. Water wetting and retention properties of cotton fabric B with 0.1g/dL surfactant solutions

0.1 g/dl aqueous solution
Surfactants | HLB ?ililli‘&f‘ali)clf (m%gs(jL) cong\gg:gtion (?) { plmg) (g ]}_Img) W/
{dyne/cm) {moles/L)

Water 726 84,0 (103} | 0.08 {003) | 173 (0,08) | 0.04 (0.02)
Span 20 86 26.7 6.13x107% | 289%x10~* | 594 (4.37) | 0.17 (0.08) | 167 (0.03) | 0.10 (0.05)
Tween 20 1687 380 8.04x10-5 | 816x10~1 | 510 {285) | 063 (0.18) | 1.82 (0.02) | 035 (0.09)
Tween 40 156 36.7 168x10 ¢ [ 779x 10~ | 721 (245) | 019 {(0.03) | 175 (0.07) | 0.11 (0.1}
Tween 60 | 149 414 1211074 | 7.63x104 | 746 (071) | 0.14 (0.01) | 178 (0.10) | 008 (0.00)
Tween 8¢ | 150 359 887x1075 | 7.64x10~* | 575 (4.09) | 0.24 (0.03) | 167 (0,01) | 0.14 {0.02)
Tween 21 133 354 L1610 | 192x107% | 488 (261) | 046 (0.06) | 181 (0.14) | 025 (0.01)
Tween 61 96 371 966x10°5 | 165x107% | 782 (241) | 011 (0.02) | 176 (0.05) | 0.06 (0.01)
Tween 81 11.0 33.0 127X10°3 | 154x10-3 | 391 (475) | 0.46 (0.17) | 175 (0.08) | 0.26 (0.09)
Tween 65 | 105 378 372x1075 | 489x107% | 77.2 (181) | 0.14 (005} | 170 {0.07) | 0.08 (0.03)
Tween 85 | 100 40.1 9.80x 1075 | 490x107¢ | 580 (434} | 029 {0.06) | 187 (0.08) { 0.16 (0.03)

* () represent standard deviations

Table 4, Water wetting and retention properties of cotton fabric B with 1.0g/dL surfactant solutions

1.0 g/dl aqueous soluticn

Surfactants | HLB | Surface CMC Molar é W H W/H
tension {moles/L) |concentration (") (11/mg) {¢1/mg}
(dyne/cm) {moles/L)

Water 726 840 (1.03) | 0.08 (003} | 173 (0.08) | 0.04 (0.02)
Span 20 86

Tween 20 16,7 379 804X 1= | 816x10 3 | 440 (347) | 082 (030) | 182 (0.02) | 044 (0.16)
Tween 40 156 365 168x10 4 | 7.79%10°3 | 650 (278} | 024 {0.05) | 175 (0.07) | 013 (0 03)
Tween 60 149 458 121x1074 | 763X107% | 682 (390) | 022 (0.06) | 178 (0.10) | 0.14 (0.08)
Tween 80 | 150 389 8871075 | 764x107% | 548 (329) | 046 (0.13) | 167 (001) | 025 (0 07)
Tween 21 133

Tween 61 9.6

Tween 81 11.0 33.2 127%10-% | 154x1072 | 39,1 (0.84) | 074 {(0.01) | 175 (0.08) | 043 (0.02)
Tween 65 105

Tween 85 | 100 412 9801075 | 490x1072 | 52,0 (1.89) | 0.82 (029) | 1.87 (0.08) | 045 (0.14)

* { ) represent standard deviations
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