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Investigations into “Stain Removing”
Part I
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Abstract

‘We carried out a series of investigations concerning “stain-removing.”

After trying to remove various stains from several types of textiles, by methods that can
be easily done in daily life, we investigated detergent-efficency and changes at different
times.

In this investigation, we used four types of textiles : cotton, silk, polyester, and a
spun-blend of cotton and polyester, and 12 kinds of stains : soysauce, sauce, coffee, orange
juice, curry, magic marker, ball-point ink, Chinese ink, lipstick, make-up foundation, iron
rust and mud.

The results obtained are as follows :
1. Water-soluble stains can be easily removed.
2. Qil stains can also be easily removed with the help of an organic solvent.
3. Chinese ink and magic marker stains, which contain dye, are impossible to remove
completely.

Key Words : stain, water-soluble stains, oily stains, washing, soap, organic solvent, stain
removal degree.
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stains textiles L a b | stains textiles L a b

1.soysauce cotton 74.0| 3.5 15.5| 7 .ball-point | cotton 65.31 1.5} -4.7

cotton/polyester | 72.0 | 4.7 ] 11.3 ink cotton/polyester | 78.2 | 4.0 | -8.6
silk 78.81 3.9|17.5 silk 8.0 3.1| 1.2
polyester | 71.1| 7.2 | 22.5 polyester | 80.0 | 0.7 | 1.2
2 .sauce cotton 74.3| 3.7| 12.1| 8 .Chinese cotton 18.0] 0.3} 0.7
cotton/polyester | 66.0 | 6.6 | 12.3 ink cotton/polyester | 20.2 0.2 0.3
silk 72.3| 5.0 18.7 silk 20.7| 1.3| 0.8
polyester | 76.9 | 4.4| 18.3 polyester | 23.6 | -1.9| 3.0
3 .coffee cotton 77.4 | 1.5| 12.0 | 9 .lip stick cotton 64.727.2| 14
cotton/polyester | 80.6 | 2.5 | 3.4 cotton/polyester | 64.1 | 26.8 | -2.0
silk 87.1| -0.1| 12.4 silk 70.9 | 25.7| 5.4

polyester | 88.1 | 0.4 10.

=]

polyester | 58.0 | 38.4 | 10.6

4 .orange cotton 86.8 | -0.8 | 10.1 | 10.make-up cotton 78.2| 6.1 9.0
juice foundation

cotton/polyester | 84.2 | 1.6 1 1.3 cotton/polyester | 76.9 | 6.3 | 5.5

silk 91.8| -2.4] 8.7 silk 81.4| 6.9 13.4

polyester | 90.8 | 0.1] 11.1 polyester | 80.7 | 5.1| 11.5

5 .curry cotton 70.4 | 1.4 29.0 | 11.iron rust cotton 78.7|1 4.6| 5.3

cotton/polyester | 66.0 3.6 28.9 cotton/polyester | 72.0 6.3 6.8 ‘

silk 77.6 | 0.3] 29.6 silk 83.3| -1.81 12.0

polyester | 77.3 | 0.6 | 29.7 polyester | 80.6 | 3.6 | 8.8

6 .magic cotton 30.3] -0.7] -2.5 | 12.mud cotton - 45.8| 3.6| 10.0

marker :

cotton/polyester | 30.8 | -0.3 | -3.0 cotton/polyester 8.6 3.3 8.6

silk 28.2 | -1.7| -0.8 silk 59.3 | 3.1| 12.6

polyester | 24.5 | -1.0| -1.3 polyester | 74.3 | 2.3 11.8
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cotton :

1 3 5 7 10 30 60 90 | 180 | 365
1 .soysauce 0.32 ] 0.34] 0.32] 0.34] 0.32] 0.31} 0.31| 0.36| 0.35| 0.30
2 .sauce 0.30| 0.31] 0.31| 0.33]°0.30] 0.31] 0.33] 0.32| 0.30| 0.30
3 .coffee 0.11| 0.14] 0.14| 0.15{ 0.14 | 0.13] 0.12 | 0.23 ] 0.26 | 0.17
4 .orange juice 0.03] 0.03( 0.01| 0.03] 0.02 | 0.03] 0.01| 0.02 | 0.05| 0.40
5 .curry 0.67| 0.58] 0.67| 0.05| 0.44| 0.40 | 0.60 | 0.54| 0.75| 0.58
6 .magic marker 6.17| 4.44] 6.90 | 2.86| 3.84 | 3.93| 2.78 | 5.24 | 5.06 | 4.85
7 .ball-point ink 0.32| 0.17| 0.24| 0.22| 0.22 | 0.22 | 0.24 | 0.26 | 0.26 | 0.22
8 .Chinese ink 13.78 | 8.92 | 9.06 | 6.62 | 11.52 | 21.08 | 14.69 | 17.61 | 15.50 | 11.00
9 .lip stick 0.86 | 1.46| 1.03| 1.13{ 1.51| 1.07 | 1.10| 1.11}{ 0.99 | 1.50
10.make-up foundation | 0.42] 0.29| 0.27f 0.27 | 0.21| 0.43 [ 0.26 | 0.28 | 0.28 | 0.20
11.iron rust 0.46 | 0.28 ] 0.18 | 0.35| 0.46 | 0.46 | 0.27 | 0.35| 0.29 0.36
12.mud ‘| 2.87) 1.78 | 1.88 | 1.31| 2.36| 2.16 | 2.56 | 2.09 | 2.55| 1.66

cotton polyester

1 3 5 7 10 30 60 90 | 180 | 365
1 .soysauce 0.33] 0.34| 0.41| 0.42| 0.41] 0.35] 0.32{ 0.39] 0.37| 0.34
2 .sauce 0.62| 0.52| 0.52| 0.57 | 0.55| 0.53 ]| 0.47| 0.53 | 0.51 | 0.45
3 .coffee 0.05{ 0.07| 0.06 | 0.07| 0.06 | 0.06 | 0.05| 0.05] 0.05| 0.06
4 .orange juice 0.02] 0.04| 0.03| 0.04| 0.03} 0.02{ 0.02 | 0.01 | 0.02| 0.02
5 .curry 0.50] 0.38] 0.39} 0.48] 0.45| 0.48 | 0.57 | 0.52 | 0.49| 0.77
6 .magic marker 151 1.91| 2.48| 0.84 | 3.16 | 4.68 | 4.05| 4.67 | 3.06 | 3.19
7 .ball-point ink 0.14| 0.12| 0.15| 0.19| 0.17| 0.38| 0.16 | 0.11 | 0.31| 0.23
8 .Chinese ink 13.04 | 10.58 | 9.47 | 8.00 | 11.35 | 12.06 | 12.82 | 16.50 | 15.38 | 14.33
9 .lip stick 0.77] 0.74| 0,86 | 0.89| 1.49| 1.69| 1.67| 1.11| 1.03| 1.13
10.make-up foundation 0.13]| 0.34{ 0.19| 0.34| 0.19] 0.21| 0.17| 0.26 | 0.19| 0.28
11.iron rust 0.33] 0.24] 0.27| 0.27 | 0.32| 0.34| 0.37| 0.68 | 0.53| 0.40
12.mud 2.43] 1.20 ] 2.30] 1.66| 1.60 | 1.82 | 2.33| 2.18 | 1.90 | 2.96

silk

1 3 5 7 10 30 60 90 | 180 365
1 .soysauce 0.43| 0.27 ] 0.42 | 0.37 | 0.33| 0.26 | 0.27 | 0.27 | 0.33} 0.31
2 .sauce 0.40 | 0.56 | 0.46| 0.53 | 0.40 | 0.66 | 0.63 | 0.70 | 0.48 | 0.42
3 .coffee 0.05{ 0.07| 0.07{ 0.08| 0.07| 0.03| 0.06{ 0.07 | 0.04| 0.08
4 .orange juice 0.01| 0.02| 0.01( 0.03| 0.01 | 0.03| 0.01] 0.01{ 0.02f 0.01
5 .curry 0.41) 0.43| 0.27 ] 0.28 | 0.41| 0.52| 0.29| 0.30| 0.29| 0.45
6 .magic marker 1.94 | 1.05| 2.88 | 3.70 | 3.35| 4.68 | 3.66 | 9.47 | 3.92| 3.31
7 - ball-point ink 0.19| 0.06 | 0.17 | 0.19| 0.09| 0.13 | 0.19| 0.06 | 0.25| 0.16
8 .Chinese ink 12.18 | 3.27 | 7.85| 8.54 | 11.71 | 10.49 | 8.15 | 13.00 | 7.66 | 11.90
9 .lip stick 1.12 | 1.46( 0.79 | 1.46 | 1.43| 1.78 | 2.31{ 2.11 | 1.33| 0.97
10.make-up foundation 0.18] 0.15| 0.18 ] 0.11| 0.38 | 0.15| 0.15| 0.14 | 0.19| 0.24
11.iron rust 0.18| 0.17| 0.29| 0.17 | 0.09 | 0.20 | 0.10} 0.17] 0.22| 0.24
12.mud 1.83] 0.89 | 1.45| 0.60( 1.571{ 1.97| 0.94 | 2.19| 1.23| 1.31
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polyester

1 3 S5 7 10 30 60 90| 180 | 365
1 .soysauce 0.25| 0.49]| 0.54} 0.53| 0.68| 0.55| 0.51| 0.59| 0.80| 0.83
2 .sauce 0.44| 0.18| 0.17| 0.44 | 0.32| 0.38| 0.61 | 0.37| 0.56 | 0.37
3 .coffee 0.11] 0.08] 0.07| 0.12] 0.08 | 0.07| 0.07| 0.06 | 0.07 | 0.07
4 .orange juice 0.02] 0.02] 0.03] 0.06] 0.03| 0.02| 0.03| 0.01| 0.04 | 0.01
5 .curry 0.17 ] 0.21| 0.20] 0.22} 0.19] 0.33| 0.29 | 0.21| 0.38 | 0.23
6 .magic marker 0.12 | 0.82 ] 2.40 | 2.58} 4.94| 4.09 | 3.76 | 7.77| 7.39 | 2.53
7 .ball-point ink 0.24 ] 0.35| 0.19] 0.18| 0.20] 0.16 | 0.18] 0.24 | 0.19| 0.19
8 .Chinese ink 13.44 { 10.64 | 10.74 | 5.65 | 11.41 ] 11.25 | 10.66 | 12.08 | 9.11 | 16.84
9 .lip stick 1.37 ] 1.50| 1.59| 1.32| 0.84 | 1.83| 2.01|.1.20| 1.21 | 1.37
10.make-up foundation 0.10| 0.23( 0.14] 0.18| 0.15| 0.19| 0.13| 0.14 | 0.22 | 0.15
11.iron rust 0.41] 0.26 | 0.36| 0.26 | 0.28 | 0.25| 0.26 | 0.12 | 0.27 | 0.22
12.mud 0.78 ] 0.80| 0.47| 1.67| 1.44| 0.94| 1.07| 0.68| 1.35| 0.91

) LADBAERZBLBETLOAEKE

F11—1
stains textiles 1 5 10 30 60 90 180 365
1 .soysauce cotton 51.7 | 53.1| 53.5| 53.1| 52.3| 53.1| 52.9} 52.9
cotton/polyester | 46.1 | 47.7| 47.7| 47.9| 47.9 | 48.5| 48.6 | 48.6
silk 51.9 | 51.3| 51.9| 51.8 | 52.1| 52.6 | 52.5| 52.4
polyester 41.9 | 42.4 | 43.3| 42.1 | 42.4| 43.2 | 43.1| 42.7
2 .sauce cotton 52.5{ 53.9 | 53.8 | 53.4| 53.6 | 53.4 | 53.3 | 53.1
cotton/polyester 38.5| 40.1| 40.1| 39.5| 39.5| 40.6 | 40.5| 40.6
silk 41.4| 42.0 | 43.2 | 42.6 | 42.9 | 43.9| 44.0 | 43.6
polyester 46.3 | 47.5| 49.3| 49.0 | 48.7| 49.2 | 49.5| 49.2
3 .coffee cotton 57.3 | 58.4 | 58.5| 57.8 | 57.0| 57.3 | 56.9 | 56.6
cotton/polyester | 58.4 | 58.4 | 59.6 | 59.1| 59.2 | 59.5| 59.7 [ 59.4
silk 60.4 | 61.2 | 62.3| 61.6| 61.6 | 63.1| 62.8| 61.8
polyester 60.5) 61.1 ] 61.1 | 60.9 | 61.7| 62.9 | 62.3| 62.9
4 .orange juice cotton 66.9| 67.5| 68.8| 68.6 | 68.4| 69.0 | 69.2 | 69.1
cotton/polyester 61.9] 62.4 | 63.5] 63.1| 63.4 64.3| 64.4 | 64.1
silk 64.8 ] 65.3} 67.0| 66.0 | 66.5| 66.9| 67.6 | 67.4
polyester 61.4} 62.5} 64.3] 62.7| 63.3| 64.9| 65.2| 65.0
5 .curry cotton 45.1 | 46.4 | 47.5 | 47.4 | 47.8 | 47.6 | 47.4 | 47.7
cotton/polyester | 41.1| 40.6 | 41.2 | 41.1| 40.9| 57.2 | 40.8 | 40.9
silk 49.6 | 49.8 | 52.2 51.0 | 50.8 | 52.0 | 51.0 | 52.3
polyester 48.1 | 49.9: 49.1| 49.1| 49.0| 50.0 | 50.4 | 49.7
6 .magic marker cotton 14.2 1 12.7} 10.1 8.3 9.8 | 10.0| 9.1 9.3
cotton/polyester 12.0 12.1| 10.4] 10.6 | 11.0| 10.5| 10.8 | 10.1
silk 9.3}, 891 7.0| 7.7 6.8 76| 7.8| 6.9
polyester 7.0; 10.4; 6.0| 6.0 6.1| 6.1 5.8 6.0
— 923 —
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stains textiles 1 5 10 30 60 90 180 365
7 .ball-point ink cotton 38.4 ] 41.3} 39.8 | 39.3| 39.2| 40.9 | 40.1| 41.3
cotton/polyester | 52.6 | 54.9 | 54.9 | 54.9 | 54.1| 55.0| 55.3 | 56.0
silk 56.5 | 58.7| 60.0 | 58.8 | 57.8| 60.0 [ 59.4 | 60.2
polyester 51.0 | 55.3| 54.0 | 53.9| 53.0 | 54.4| 54.6 | 54.9
8 .Chinese ink cotton 9.4 10.8 2.4 3.0 4.5 5.0 2.3 2.6
cotton/polyester 55| 4.7 3.3} 3.3| 49| 3.3| 3.4]| 3.1
silk 4.4 5.0 4.2 4.1 4.3 4.3 3.9 4.1
polyester 15.1 8.5 4.2 6.5 10.2 4.1 5.2 4.0
9 .lip stick cotton 37.0| 43.4| 35.4 | 34.4| 35.1| 35.7| 35.8| 35.5
cotton/polyester 37.7| 35.2| 32.9| 32.8| 33.6 | 33.4| 32.8 | 32.9
silk 41.4 | 41.7| 38.2 | 37.5| 38.6| 38.9 | 38.8| 37.4
polyester 28.4 | 30.5| 25.5| 25.1|°26.6| 25.5| 26.8| 26.6
10.make-up cotton 51.1| 52.5| 55.4 | 55.9( 54.5| 57.5| 57.3| 57.3
foundation cotton/polyester | 50.5 | 51.6 | 52.8 | 52.4 | 52.4 | 53.2| 52.9 | 53.4
silk 53.4 | 52.9| 54.8 | 53.5| 54.0 | 55.6 | 54.4 | 55.6
polyester 52.0 | 53.1| 55.2 | 54.3 | 53.4| 55.1 | 54.8 | 55.4
11.iron rust cotton 60.6 | 59.7 | 54.1| 56.4| 62.9| 58.3 | 56.7 | 57.9
cotton/polyester 54.2 | 49.0| 44.2 | 45.3 | 48.4 | 46.1 ! 46.4 | 46.9
silk 60.4 | 58.7| 56.2 | 55,7 | 58.2 | 56.8 | 57.5 | 58.4
polyester 56.7 | 56.3 | 55.4 | H4.8 | 55.4 | 55.5| 56.5| 56.2
12.mud cotton 20.2 | 20.6| 20.0| 20.2 | 20.9| 20.81 20.8| 21.2
cotton/polyester 27.6 | 26.5| 22.0{ 21.9| 23.9| 22.9 | 24.6 | 23.3
silk 32.2| 36.8| 28.8| 28.4| 31.5| 31.6| 32.4| 33.2
polyester 37.0 | 39.6 | 35.9| 39.0| 40.7 | 40.9| 43.3} 45.0

4) RBREC—F%HOLAKEBOARMBERR

R12 RABERDAUBMELR

L a b L a b
WHEH | cotton 86.3 1.4 -10.0 | & | silk 93.4| -0.4 4.4
soysauce 88.6 1.6 -3.5 soysauce 91.6 | -0.4 4.9
sauce 88.6 1.2 -2.4 sauce 91.6' | -1.2 5.5
coffee 86.3 1.3 0.7 coffee 90.3 1.4 5.6
orange juice 90.0 1.3 4.1 orange juice 91.0 3.9 2.5
M| curry 92.3 1.3 -0.5| s | curry 91.4 1.6 4.8
= magic marker | 77.6 2.8 5.2 m magic marker | 56.7 4.7 | -4.6
ball-point ink 89.6 1.3 -5.8 ball-point ink 90.9 0.4 2.7
# | Chinese ink 55.1| 0.1 2.5| % | Chinese ink 86.1 2.8 2.0
| lip stick 90.0 1.4] -4.8 lip stick 90.5 5.8 1.7
me}lf{c?ﬁlrlllc)lation 89.3 1.3 5.0 mz}lf{:ﬁlrlx%ation 92.1 -0.8 3.5
iron rust 89.5 1.3| -5.3 iron rust 90.5 2.3 4.5
mud 88.5 2.6 -2.3 mud 90.9 0 4.9
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Hh-HE ) LatkExicETaHE (B1H)

L a b L a b
o | COMOD | ester | 82-1| 3.5| 13.2| MM | polyester 93.7| -0.6| 3.6
soysauce 84.9 5.0 -8.6 soysauce 91.9| -0.3 3.4
sauce 85.2 3.0] -5.6 sauce 91.8 0.3 3.1
| coffee 84.5 2.9 -5.3 coffee 91.3 2.4 2.1
orange juice 86.4 2.8 -7.6 orange juice 91.0 2.4 2.5
g | curry 86.2 3.1 -8.2 g | curry 91.8 0.9 3.1
magic marker | 60.0 2.5 2.7 magic marker | 55.4 5.6 5.9
= ball-point ink | 85.8 3.0 -8.9 = ball-point ink | 91.4 2.7 0.8
® Chinese ink 67.8 3.0 -3.4 * Chinese ink | 90.1 2.1 2.4
lip stick 84.2 4.8| -5.6 lip stick 90.1 2.4 4.8
T ion | 819] 49| 17 T ion | 88| 07| 55
iron rust 85.0 2.5 -6.1 iron rust 90.0 2.7 3.1
mud 85.2 2.6 -5.7 mud 90.8 1.1 4.0

4. % -

KETIT) 2 L WRE L B FER L FRTL Ak E 2475 2R %2 L 28Ic Fatic
7N

1. L& 95 (soysauce)

KBUEDTHENTH 55 6—KNICHRELLT v, #EERICAZ L, R)Z XTI, . #.

RN ZZATVER, MONEETH), BRELISZIZDoN T -7,

2. Y—2R (sauce)

V=AU KBEBUENENTHENTHRELL T, #EEECL->TH, RELEI L EHEL

bAhLdoNLroTz, '

3. 33—k — (coffee)

I—b—E, Fr=RHEDLATHED, Z@#LL L (BREINL, Fr=vRERE

BRELDGHLPAMTH S0, BHOFES: X UTKRELRRS,

4. 2a—2R (orange juice)

KBEEDTHENTHEVERIBRET LD TEREANTFELZ L WEBRELTRTH 5, LTS

KEF, M B RVZZATL M ®) DX FLBHOMEICE . BRELL S ALN

5

5. AL— (curry)

HAV—DBEERIBRETHH, BFETHI2LEADNDFELZACWTRET L Z LK,

— 25 —
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HRNC L RELEVALNL . BRELDRE CBRL LV,

6. ¥w<v2 (magic marker)

Rt T Xy FROGBRBIREZ EATWENT, Ny r X TREPLIBT I Li3Hk
v, BRELLRECKRETIR, BEREFRZTTRTH 5, SBHEAREREIZ, H- - K)x
AT VERE, KY)Z XTI, #. MOIRTH 5,

1. H=X> (ball-point ink)

THa— )L A CHBICHRET 2 2 AR, BHERNIC L E0 7% (BRELL A LD
Lo 72,

8. &=t (Chinese ink)

Y ZRTF N, BICDOVb o, BBEBRELRST VY, BechET 22 LxRETH
5, BlCARIBIZOWIZ L DX, BREIEBETH) ., BREELLALDOLNS,

9. 0% (lip stick)

KIBIZ DOV D, HBEHIEBEELLT WA, RYZ 2T )0, M, - ) =X T7)VER
D IMHEIC DV TIE, BRELIZC W,

10. 77>»5F—% ar (make-up foundation)

K —FRELRT . B, RVZZATADIETH S, EHFBLLIETNALNT N,
11. &Y% E (iron rust)

FABHE L D FHICRET 5 2 LHR, BRELLFCRO N L -T2,

12. />3 (mud)

Kk, M. KV AT, # - K)ZZATVEBOIREICKRE SN, BEELLALN1T W,

5. € T U

1. FRHERECE)D. LAOBERSGBHICEMISELZ DD 5, KEKENL & HH, V
—ZBA LB, Av—I3EE (FEE) L. )3 &ko7, AfL, 77T —v a3~
LI ko,

2. BREDLAKOWTIL, WEHKBRELLT (., BEFREL TLRFREARINOZRDL
Bl RETIT) FETREVTRTH 5,

3. BWMEDOLAICOWTR, ARERID LW RECTHERBRIBHIZBRLNATWENT,
BARICESI LTI ZLZWINLH 5,

4. =Py 74 XR0BNIE, AHEEHOTIRELCKRET S Z LIEIATRTH 5,

5. AEBRIBAMICOVWLZLARETHE056, EHDOFERP ENZD, BEFIIOVZL A
DREFRERBETH 2 LHAINDE, SHROPEFREL L2V,
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1) ® B 7)) —=>7EMnFs] 2E7Y—=> VBEEHEREEAESS (1979.10. 1)
2) KMETF  BENRE RERENHS (B31% H15  1986)

3) RILEE | $REERE MHIEE (1980.9 .10)

4) FAAGAD WO L KB {LEREA (1988.4.1)

5) RIIE# R HREE Es4 (1980.10.1)
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