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Abstract— The effects of nonionic surfactant solutions of 0.1g/dL on detergency and liquid wetting/retention properties of soiled
polyester/cotton(65/35) cloth were studied. Soiled polyester/cotton(65/35) cloth (EMPA 104) and 10 different nonionic surfactants
(Span 20, Tween 20, 40, 60, 80, 21, 61, 81, 65, 85) were used in the study. The water retention and liquid retention capacity values
of soiled cloth were decreased compared with those of unsoiled cloth. The wetting and water retention of soiled cloth improved with
addition of surfactants, whereas water retention ratio(W/H) values didnot change markedly. Generally surfactants with low surface
tension and high HLB (Hydrophile-lipophile balance) were more effective in improving the wetting/retention properties of soiled
cloth. Nonionic surfactants having high ethylene oxide contents of 20 moles; i.e., Tween 20, 40, 60 & 80, showed better detergency
than low ethylene oxide contents of 4 moles; i.e., Tween 21, 61 & 81. As HLB values of surfactants and cos @ of the soiled cloth

increase, the detergency values of soiled cloth increased.
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R : surface reflectance

(K/S)o : K/S value for original cloth
(K/S)s : K/S value for soiled cloth

(K/S)w : K/S value for washed cloth
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Table 1. Wetting and retention properties of EMPA 104 & EMPA 213 in 0.1g/dl nonionic surfactant solutions

EMPA 104 (soiled cloth)

EMPA 213 (unsoiled cloth)'”

o Wad o Wad
6C)  Walmg Humg — WH oo 60 Walmg  Helmg WH  (dynefem)

Water 582 (0.92) 0.98 (0.02) 1.02 (0.02) 0.96 (0.01) 110.6 61.7 (1.39) 1.06 (0.02) 1.08 (0.02) 098 (0.01) 106.7
Span 20 22.0 (1.72) 0.95 (0.02) 0.93 (0.03) 1.02 (0.02) 514 257 (2.53) 1.05 (0.02) 1.05 (0.02) 0.99 (0.01) 50.8
Tween 20 33.3 (0.75) 0.94 (0.02) 0.96 (0.03) 0.98 (0.01) 63.7 35.5 (1.95) 105 (0.03) 1.06 (0.01) 098 (0.02) 629
Tween 40 30.1 (1.03) 0.95 (0.02) 0.98 (0.02) 0.97 (0.01) 725 47.8 (042) 1.07 (0.02) 1.10 (0.03) 097 (0.01) 65.0
Tween 60 26.5 (2.64) 0.92 (0.02) 0.97 (0.02) 0.94 (0.01) 754 49.5 (2.17) 1.07 (0.02) 1.13 (0.02) 095 (0.01) 65.6
Tween 80 31.8 (1.96) 0.96 (0.02) 1.00 (0.03) 097 (0.01) 73.1 365 (1.12) 1.06 (0.02) 1.12 (0.02) 095 (0.01) 71.3
Tween 21 20.7 (3.01) 0.94 (0.01) 0.95 (0.01) 0.99 (0.01) 63.5 38.2 (0.99) 1.08 (0.02) 1.10 (0.02) 098 (0.01) 586
Tween 61 44.0 (2.34) 0.95 (0.03) 0.98 (0.02) 0.97 (0.02) 639 48.3 (2.05) 1.11 (0.02) 1.09 (0.02) 1.02 (0.02) 62.0
Tween 81 29.7 (1.96) 1.00 (0.04) 1.03 (0.04) 0.99 (0.01) 67.3 27.2 (0.84) 1.13 (0.02) 1.16 (0.02) 098 (0.01) 68.0
Tween 65 40.7 (1.35) 0.85 (0.04) 0.96 (0.03) 0.89 (0.02) 67.7 582 (0.69) 1.03 (0.04) 1.10 (0.02) 094 (0.02) 58.8
Tween 85 39.0 (1.07) 0.95 (0.02) 0.98 (0.01) 0.97 (0.01) 69.3 36.3 (2.26) 1.12 (0.01) 1.13 (0.00) 0.99 (0.01) 704

* () represent standard deviations
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Fig. 1. Cose vs. water retention ratio(W/H) for EMPA
104 in 0.1g/dL nonoinic surfactant solutions.
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Table 2. Soil removal from EMPA 104 by 0.1g/dL
nonionic surfactant solutions

Surfactant Soil removal (%)
Span 20 -43.3 (0.9)
Tween 20 46.6 (0.5)
Tween 40 40.3 (0.6)
Tween 60 41.5 (0.7)
Tween 80 41.3 (0.9)
Tween 21 34.2 (1.8)
Tween 61 329 (1.3)
Tween 81 24.0 (1.3)
Tween 65 353 (0.3)
Tween 85 31.6 (1.1)

* () represent standard deviations
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