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Studies on the Soiling of Fabrics. Part L.”

Comparison of Soiling Characters of Some Fibers

I 38 $R (Tetsuya Matsukawa)
Laboratory of Textiles, Faculty of Home Economies,
Ochanomizu University, Tokyo

Summary

Soiling characters of some fibers are studies through measuring the
surface reflective indices of white plain-weaves made of such fibers as
shown in Table I, before and after those fabrics are dipped in the arti-
ficial soiling baths which are prepared with carbon-black suspended in
carbon-tetrachloride or in the water. The findings are summarized as
follows : _ :

1) Generally speaking, spun yarn fabrics are more easily soiled
than filament yarn fabrics, especially between those made of chemically
homogeneous fibers. Fibers with no curl and those with smooth surface
are difficult to be soiled, whereas those with high absorption of water
are easily soiled. Some kinds of fibers are found with various soiling
characters according to the dispersing agents of the soiling baths; e.g.
Amilan (Sample 12, Japanese Nylon-6) is soiled rather easily when
CCl, is used but is most difficult with H,O, whereas Vinylon (Sample 11,
PV A formal fiber) shows exactly opposite tendency. While in both cases
wool (sample 4) is most easy and acetate filament fabric (sample 9)
is most difficult to be soiled. ‘

2) Soiling bath with CCl, as dispersing agent for carbon-black
shows stronger soiling quality against fibers than that with H,O, though
this quality is not yet definite because of the lack of oily materials in
the latter case. KExtension of dipping time and increase in carbon-black
concentration in the soiling bath cause increase in soiling but not pro-
portionally towards certain equilibrium, and this tendency is clear when
fabries are shortly washed in the same dispersing agent after each dip-
ping. The more times samples are tested in the same soiling bath, the
higher becomes the concentration of soiling baths, though this tendency
shows minimum value at certain range of initial concentration.

D Contribution from Department of Clothing, Faculty of Home Economics, Ochano-
mizu University, No. 4.
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Table 1. Samples

No. | Name of Fiber | Name of Fabric E CO“";S of ;fam le%lsllatgr:cfm aurface Re-
i
1 | Cotton Shirting 40 40 43 38 79.6
2 | Ramie (plain weave) 29 28 78.0
3 | Silk Habutae 51 39 82.0
4 | Wool Muslin 26 24 75.0
5 | Viscose Rayon | Jinpira 120D 120D 41 30 81.0
6 | Bemberg Shiose 120D 120D 44 33 76. 1
7 | Viscose Rayon | Sheeting 20 20 27 25 . 78. 1
8 s Sheeting 30 30 29 28 76.0
9 | Acetate Taffeta 120D 120D 53 28 80. 4
10 ” Tropical 40/2 40/2 22 18 80. 2
11 | Vinylon Sheeting 20 20 23 22 76. 3
12 | Amilan Taffeta 120D 120D 55 36 78.1

All samples are white plain weaves. Sample 5, 6, 9 & 12 are those of filament
yarn, while Sample 7, 8, 10 & 11 are those of spun yarn.
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Fig. 1. Time of Dipping in the CCl;-Soiling Bath and the Ratio of Surface
Reflective Indices. _
Sample numbers are the same of those at Table 1. Soiling Bath: C 0.2 gr,
Hardened Beef-Fat 0.5 gr, Liq. Paraffin 1.5 gr, CCl, 400 gr.
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fig. 2. Time of Dipping in the H,0-Soiling Bath and the Ratio of Surface
Reflective Indices.
Soiling Bath: C 0.5 gr, Surface active agent 0.5 gr, H:O 200 gr.
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Fig. 3. Time of Dipping in the H;0-Soiling Bath and the Ratio of Surface
Reflective Indices. (After Shortly Washed in H;0)
Soiling Bath: same as at Fig. 2.
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Fig. 4. Concentration of Carbon-black and Surface Reflective Index.
Soiling ‘Bath: C 0.2~1.0 gr, Hardened Beef-Fat 0.5 gr, Liq. Paraffin 1.5 gr,

1 min. dipped.
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Table 2. The Ratios of Surface Reflective Indices.

rfcl L C, C, C, C,

N, 64.3 47.0 43.3 39.2 34,3

F, N, 57.1 43.8 42,6 37.4 35. 2
N, 57.3 42,6 36. 6 37.1 34. 2

» N, 62.5 48.7 41,0 36,9 34.5
F, N, 57.7 46,6 371 37.1 33.6
N, 56.9 45,1 371 | 36.4 33,1

N, 50. 9 51.7 38.5 38.0 37.3

F, N, 61. 1 50. 1 40,3 38.5 37.7
N, 55. 1 4.9 38,8 36.3 39,4

N, 50. 7 37.1 34,4 30. 4 2.6

F, N, 19,2 36.6 32,9 31.1 30.3
N, 45,0 34.9 334 30. 8 2. 6

N, 64.0 56.5 44,7 41.7 37.2

F, N, 64. 0 52. 6 49,0 43.0 30,1
N, | 571 49. 8 87 | 408 38, 4

N, 66. 5 52.0 39, 8 40,7 34.4

Fy N 66, 4 49. 6 44,6 40.1 36. 2
N, 62.5 49,0 43,4 39.6 35.9

N, 55.5 45.0 35.8 32,9 34,6

F, N, 54. 8 420 34,8 32.1 31.1
N, 53. 0 39.2 34.6 3.6 28,8

N, 54.6 415 38.3 36.8 32.0

Fy Ny 52. 3 45. 4 37.8 36.7 32.0
N, 46, 4 37.4 37.0 36.6 28.6

N, | 68.8 56. 1 47.4 42.2 42.0

Fy N, 68.9 53. 9 47.3 41,0 39.0
N, 65.1 53.3 45. 4 42,2 41,2

N, 57.3 42.4 37.4 33.8 | 33.7

Fu N, 52.7 38,6 35,9 35.0 32.4
N, 51,3 38. 6 34.6 30.9 29. 4

. N, 68. 1 55. 5 4.0 41.7 42.0
Fy N, 67.3 52, 0 47.6 43.4 49.7
N, 66.7 54. 4 46.2 30.8 40,2

N, 63.6 48.0 37.4 36.6 32,4

F N, 64.1 49.0 39,9 35.6 32, 0
N, 63.6 49.7 39.2 35.8 31.1

Elements: F Samples with sample numbers at Table 1. as affixes, C Concen-
trations of carbon-black in.the soiling bath same as Fig. 4., N Order of dipping
in the soiling bath.
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Table 3. Analysis of Variance of the Results Presented at Table 2.

1 I
Source of |, Sum of Square | Degree of ' Mean Square } Variance

Variance (SS) ¥ Freedom (o) " V) i Ratio (Fy)
F | 3656.7 | 11 j 332. 4 43.0%*
c | 14015.1 | 4 3503. 8 454, 0%*
N 184.3 2 | 02.2 11. 9¥*
FxC 43.5 ' 44 | 1.0 0.1
FxN 99.6 22 4.5 | 0.5
CxN 71.9 8 | 9.0 1.2
Residual 680.9 | 88 A
Total 18752. 0 179 | |

**  Gignificant at 1% or * at 5% Level,
FLL(0. 01) =2. 46, F&(0.01)=3.54, F%(0.01)=4.85, F&(0.05)=2.04

PMBRD I L, FE (Fo) 2N UIC DIk 122 KETOEEME, *HIX 5% /K%
TOHEEMEZ DT & BT |
CF4AR EPRBICA-F T T v EEEFYRIEE ORBEERSRO—ER
AEOBRICI NI EPRIVT NI EECERTH 5L EBHLLTH b, FFEICIX
Table 4. Principal and Cx N Interaction Effects.
¥, F, F, F, Fy Fe F, Fs F, Fio Fiy Fy,
43.45 42.9; 44.0, 35.3, 48.1, 46.7, 39.0, 39.5 50.2, 39.0, 50.1, 43.8,
Significant of Difference at 5% Level + 1.43, at 1% Level =+ 1.89
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) C - "f\\‘ Nl Nz N3 ‘ Mean
C, 61.3, 59. 6, 56. 6, { 59.2,
C, 48, 4, 46.64 44.9, ; 46.64
Cs 40.1, 40.8, 39. 1, § 40. 0,
C, 37. 5, 37.5, 36. 4, § 37.1,
Cs 35. 0g 35.1, 33.3; : 34. 5,
Mean 4.5, 43. 9, 42.1, 43. 5,

Significant of Difference at 5% Level, C £0.92 N +0.71; CxN =1.59;
at 1% Level, C £1.22 N +0.94; CxN =2.11,
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