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The Effect of Additives in ¥inal Rinse Water
on Seiling and the Removal of Seoil.
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Dept. of Hame Economics, Che-ju College

—Abstract—

The e¥ect of additives in final rinse water during laundering on soiling, soil removal and some
properties of fabrics has been studied with various fabrics.
The additives examined were fabric softener (Sta-Puf), cationic surfactant (Apole PS), sizing
materials such as CMC, PVA, cornstarch and mixture of CMC and cationic surfactant.
The results obtained may be summerized as follows.
1. Addition of additives except PVA in final rinse water generally reduce the deposition of
carbon-CCl, soil and it seems to be rather independant of the concentration of additives.
The effect of additives on soil resistant is found to increase in the following order.
cotton; Apole< Apole+CMC<Sta-Puf< cornstarch<’CMC
p./c p.p; Apole<Sta-Puf <Apole+CMC<cornstarch<CMC
n/c gray; Apole<Sta-Puf<cornstarch<CMC
But resistance to dry-soil deposit is affected greatly by fabric type and shows the highest effect
or permanent pressed p/c fabric and the least effect on cotton.
2. Scil removal is also improved when additives are used except PVA and cornstarch with cotton.
The effect of additives on soil removal with respect to fabric is increased in the following order.
cotton; Apole<{Apole+CMC<CMC
p/c p.p; cornstarch<.PVA<CMC<Sta-Puf<Apole--CMC<Apole
p/c gray; cornstarch<PVA<(Sta-Puf<{CMC<Apole<Apole+CMC
9. Stiffness of fabrics are increased with addition of sizing materials whereas fabric softeners
are not affected on stiffness except Apole with cotton.
4. Crease recovery of permanent pressed p/c fabric is decreased with addition of additives but
those of gray and cotton fabric show different results by additives and their concentrations.
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Table 1. Description of Fabric
. . . picks and ends\| thickness
Fabric material weave fabric counts <~————inch )\ (mm)
cotton 100% cotton 81x72 ’ 0.249
P/C P.P 65% polyester 35% cotton 117X 74 0.198
P/C gray 65% polyester 35% cotton 109x 74 ’ 0.258

ERE REE 10x10cme Aetd 0.2% 2o 24
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Fe 1:50)¢] @igsted 60£1°Cell A 10%wtet Rl %

2 musle 30¥-7F K5ERSt 0.3% Hzoz(PH10°i
A) 70°Cel A 24 7k EAshke] A&t
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Carbon black; lamp black(H$)

415 ; B4R BEstd #A

B parafiin ; RE —K(H, BEAHELRE)

Ared ek (CCL) ;s AFE—H| (B, MBI ER)

mmiEiE ek (black): ICI#E! type B waxoline nigrosine
N.S
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PS)

Fabric softener; U.S.A Staley Rt#I(Sta-Puf)

Polyvinyl alcohol(PVA); R (DP 2000,
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Carboxynethyl cellulose(CMC))ft%’%}ﬁ(E, FEHMEE T
Cornstarch E379)
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Sodium dodecyl benzene sulfonate (Na-DBS) 20%

Sodium tripolyphosphate(STPP) 30%
Na;S04 45%
Sodium silicate 5%
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—_— Table 2. Reflectance and Rate of Soiling in Carbon-CCly soil
\\R . Suilin Fabrlc / ”77“;7 o
eflec. & Soiling \ P/C PP ’ P/C gray cotton
. oncentratxon(/) o - l: ‘
T \ reflectance | soiling(%) | reflectance | soiling(25) ! reflectance ' soiling (%)
Additives ~ i
untreated | (dil water) 26.9 | 62606 | 2571 | 6642 '+ 289 | ez
Sta-put 1occ/8508 e | 2847 60.57 | 2r26 | 644 | 2929 | 6388
0.05 27.63 61.74 24.43 | 68.1 27.59 65. 97
0.1 27.51 61.9 25.21 | 67.08 27.97 65.5
PVA 0.3 95.86 64.19 23.85 68. 85 28.47 64.88
0.5 26. 27 63.62 23. 39 69. 45 27.32 66.3
0.05 32.47 55.03 26.85 64.93 | 32.55 59.85
0.1 30.53 57.72 28.06 63.35 |  30.42 62.48
cMC 0.3 31.47 56.42 27.88 63.59 32.75 59. 61
0.5 31.59 56. 25 29.35 61. 67 31.99 60. 55
0.05 29.73 58.83 26.3 65. 65 30.71 62.12
0.1 29.76 58.79 97.57 63.99 30. 66 62.19
Cernstarch 0.3 29.72 58. 84 29. 33 61.7 31.95 60. 59
0.5 31.54 56. 32 28.75 62. 45 32.18 60. 31
0.2 30.34 59.98 | 27.39 | 64.23 30.45 ,  62.44
0.3 26.61 63.15  27.16 :  64.53 28.7  64.6
Apole 0.4 27.29 62.21 .  26.04 66 28.12 | 65.32
0.5 30.05 58.39 | 25.64 ;  66.51 29.24 | 63.94
0.2 30.1 58.32 26. 29 65. 67 29. 84 63.2
' 0.3 29.3 59.42 25.56 66. 62 29. 64 63. 44
Apole+CMC 0.4 29.78 58.76 25.21 67.08 30.01 62.99
0.5 98.62 60.37 24.5 68 27.72 64.58
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Table 3. Reflectance and Rate of Soiling in dry-soil
‘\*7' " Fabric ] T T T )
s ]
\Reﬂcc & Soiling \\\1 P/C P P/C gray cotton
. E B
C tration(% ‘
_Additi\";sgl rat -lim(/o) \i Reﬂeciance Soiling(%) | Reflectance | Soiling (%) Reflectance | Soiling(%)
Uatreated (dil.water) ' 57.98 19.71 I 62.05 18.66 64.31 ! 20.68
I 15¢e/450g ' i | X
Stapuf R fabm’ 6052 16.19 64.07 | 1632 | 648 |  20.08
0.05 61. 14 15.33 64.72 15.48 ' 65. 14 19.66
- 0.1 60.73 15.9 63.55 17.00 | 64.72 20. 18
“ 0.3 61.7 14.49 63.77 16.72 64.6 20. 33
0.5 i 60. 63 16.04 64.93 5.2 64.68 20. 23
0.05 60. 6 16.08 63.8 16.68 | 55. 24 19.54
cac 0.1 59. 98 16.94 63. 48 17.1 | 63.57 21.10
M 0.3 61.59 14.71 64.52 15.74 | 65.4 19.46
0.5 61.95 14.21 65. 04 15.06 | 63. 48 21.71
0.05 59. 96 16.96 63. 37 17. 24 63.97 21.10
‘ 0.1 60. 3 16.49 62.72 18.08 63.83 21.28
Corstarch 0.3 60. 65 16.01 62.7 18.11 64. 05 21.00
0.5 61. 02 15.5 63.21 17.45 62.97 22.34
0.2 61. 34 15.05 63. 63 16.87 . 64.49 20. 46
0.3 60. 46 16.27 63. 46 17.12 64.31 20. 68
Apole 0.4 60. 91 15.65 64. 46 15.82 . 65.06 19.76
0.5 61. 28 15.14 64. 39 15.91 ; 64.31 20. 68
: 0.2 60.78 15.83 64.5 | 15.76 | 66.83 17.58
: 0.3 61.49 14.85 64.6 | 15.63 | 65. 68 18.99
Apole+CMC 0.4 61.13 15.34 64.87 15. 928 i 66.92 17. 46
‘I 0.5 61. 69 14.57 66. 15 13.61 | 66.22 18.33
2 Table 3= ztrh, Hof CMC, Apole, Apole+-CMCH &] & 8 Z=o]
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Washing Efficiency of P/C gray at the Composition of Additives

Fig. 2.

T —

Cor gt

Washing Efficiency of cotton at the composition of Additives.

Fig. 3.
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Table 4. Stiffness of Fabric at the Composition of Additives (unit: %)
— T —
Additives Unt-‘i Sta- l PVA( : CMC(/) Cornstarch (%) Apole(23) Apole+CMC (%)
rea-
f
ted P ’0 05 0.1 0.3, 0.50. 05| 0. 1] 0.3 0.30. 05| 0.1 0.3] 0.5 0.2 0.3 0.4 0.5/ 0.2 0.3[ 0.41 0.5
P/CPP | 55 54| 63 70 82' 99| 68 87} 74' 122| 65 60| 72 70 57| 55| 46| 59, 66| 85 105 88
P/C gray 34 30| 36| 41 45f 47} 40| 37 43 57 39, 43 63]! 58 36| 34] 28 37| 54 34| 42| 50
Cotton 58| 59‘ 68| 71| 72| 750 74 87{ 112; 129 81 92{ 99% 144 77| 71 56 72| 83f 80| 77| 83
Table. 5. Crease Recovery of Fabric at the Composition of Additives (unit:%)
Concentration (%) 0.05 0.1 0.3 0.5
X Additives Sta-puf untreated
PVA ! 82.78 83.89 82.78 82.22
CMC 82.22 80. 56 82.22 80. 56
P/CPP Cornstarch 81.67 80 80. 56 78.89 83.89 87.78
Apole 83.89 84.44 84.44 83.89
Apole+CMC 85 85. 56 82.78 81.67
PVA 85. 56 81.67 82.78 81.11
cMC . 81.67 78.89 83.33 80. 56
P/C gray | Cornstarch 79.44 78.33 78.33 74.44 85 80
Apole 81.11 83.89 80. 56 82.22
Apole+CMC 79.44 83.33 78.33 80. 56
PVA 47.78 50. 56 48.33 46.11
CMC 54.44 45 44.45 48.89
Cotton Cornstarch 50. 56 48.88 46.11 46.67 4.4 47.22
Apole 50 46.11 43.33 42.22
Apole4+CMC | 46.11 48.89 46.11 45
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