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Studies on the Soiling of Fabrics. Part 7
The Soiling and Deterging Characteristics of
Resin Treated Fabrics

Tetsuya Matsukawa

Laboratory of Textiles, Fabulty of Home Economics;
Ochanomizu University

Abstract

In the previous paper* the author reported the strong soil retentive
«character of resin-finished cotton fabrics, and it was also reported that the
;added acrylic polymers, which were usually used for the resin treatment,
served as the source of this property. Dimethylol ethylene urea, used as
aqueous solution, for instance, affected slightly on the soil retentive behaviour
of the fabrics, but not so remarkable one as compared with acrylic polymers.
"The types of acrylic polymers, such as cationic, anionic, or nonionic, showed
Tittle difference for this property. Thus, it is confirmed that the film of acrylic
polymer built on the surface of fibers after the resin treatment seemed to
be the source of mechanical sites of soil retention.

This phenomenon was further investigated in this paper with the fabrics
of the other fibers, such as viscose-rayon, acetate, vinylon, and nylon, when
those were treated with acrylic polymers, and it was observed that the soils
on these treated fabrics were difficult to be deterged off even in hot soap
solution,

The difference of the soil retentive force of cotton fabrics with some
kinds of resins were also researched. The soils on the fabrics treated with
higher fatty acids resin and those with quarternary ammonium salt, both of
them were used as emulsion, could not be deterged by water alone, but could
‘be washed away by soap solution, whereas the soils on the fabrics treated
with silicone were more difficult to be desoiled even in soap solution.

From these results, it is assumed that the soil retentive effect of acrylic
polymers used as resin-finishing for fabrics would be due to the chemical
structure of these polymers themselves, and not to the form of these poly-
mers used for fabrics, such as emulsion or solution.
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* Natural Science Report, Ochanomizu University; 9, 24 (1958).
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Table 1. Sample of Fabrics

" Fabrics \Count of Yarn| Density/cm | Thickness Su%feat(i%eRe—

w. F w. F. (mm) Index (%)
Cotton Tussore 30 30/2 | 42 19 0.335 76.7
Viscose Rayon (S) Muslin 30 30 37 24 0. 260 66. 6
Acetate (F) Taffeta : 120 120 53 24 0.234 75.2
Vinylon (S) Shirting 30/1 380/1 30 26 0.250 76.6
Nylon-6 (F) Taffeta 110 110 46 32 0.193 71.4

(S) : Fabrics from Spun-yarn, (F): Fabrics from Filament-yarn.

2. # BE M I  Resin finishing
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Table 2. Sample of Resin

o RERK] « BiKHs & DERIT DI

Available

No. Type Appearance Solid (%)
S.-701 Acrylic ester Anionic emulsion 40
S.-706 Acrylic copolymer Cationic emulsion 30
S.-901 Dimethylol ethylene urea Transparent solution 50
Pr.-E " ” 50
B. P-426 Urea-ether resin Transparent syrup 60
Pr.-C Carbamide »  viscous solution 80
Pr.-KA Ketone-aldehyde «# #  solution 40
N.-4-JN Fatty-acid resin Nonionic emulsion 25
N.-R Quaternary ammonium Salt | Light brown paste —
N.-5 Silicone Emulsion 30

WENR AT EZAVIZ O TH b, S. & Sumitex (FERIAZFEE), Pr. i3 Prym,
B. i Beckermine, N. it Norane (g d A S 4 b4 —ov KHESIE) OBEFEE Uiz,
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3. NIFBLsLUHhasEER Artificial Soiling and Washing Test

IO DB S AT, BRMARHXERNIBBREZEEROEERMCEL Y, K
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Hardened Liquid Nonion Carbon-

No. | Carbon-black baelgfe?:t par;f:"m emulljsiﬁer tetrachloride Water

S, 0.5g - 0.5¢g 1.5¢ 0 250 cc 0cc
S, 0.5 0.5 1.5 0.5¢g 0 250

S, 0.5 0.5 1.5 0.5 250 0
g, TESY ATERER O 5 00 B L s, 20+1°C TREAEE 1 54

MBE U, B8% BREOEEKEE Rs 2HEL, F%ﬁ%ﬁ@ﬁ%ﬁRoaw
b, kAT LoCEREEK (D. S) 2HEHB LI,
_Po-—R

EYu# (Degree of Soiling) (%)=- e 'S 100
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e aEucid, Atlas #181 Launder Ometer (Type L 2Q, Model B2) ‘% fHuy &
£ 500cc oH T AAE 1 Eweo R, R 100 ce, BT 10x5cm 1 #, I AR (H
#% 9.52mm, EEE 045g) k4R (HR 6.15mm, BEE 1.02g) » 10 {Hd THA
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O¥KERNTEL 2E S TOKEER UTs, #2BR, BEEMOERNIHAR Rw 2HIEL,
WA LD THARZREH U,

EE@:X (Detersive Efficiency) (%)= —RE)—__—R;X 100
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Table 3. Soiling Characteristics of the Treated Fabrics with Acrylic-polymer.
(Part 1) Soiled by CCly-medium (S;).

\Resin for R, None R, S-701 Ry S-706
__ treatmet (Untreated) (Anionic) (Cationic) Mean of

T D. S.

Fabric ~_ R. L* D. S.* R. L D. S. R. L D. S.
F, Cotton 35.6 53.5 40.8 46.0 45.4 40.0 46.5
F, Viscose-rayon 32.9 50.6 28.6 54.8 32.5 48.6 51.3
F; Acetate 46. 9 35.7 51.6 28.3 52.3 27.3 30.4
F, Vinylon 36.4 52.8 47.9 39.0 50. 8 33.8 41.9
F; Nyion 55.8 25.8 53.7 27.6 56.7 23.4 25.6
43.7 39.1 34.6 | 39.1

* R. I. Surface Reflective Index of Soiled Fabrics=Rsg
D. S. Degree of Soiling =(Ro—Rs/Ro) x100

Table 4. Analysis of Variance

Source of Sum of Square Degree of Mean Squaré Variance Ratio
Variance (SS) Freedom (¢) (F)

. F (Fabric) 4,129.15 4 1,032.29 35. 46%*
‘R (Resin) 409. 21 2 204. 61 7. 03%%
FxR 402. 90 8 50. 36 1.73
E (Residual) 1,310.07 45 29.113

Total 6, 251. 33 59

8= +/V5 =5.956

#k Significant at 19, Level F3,=5.08, F§5=3.75, Fg.=2.901
5% Level F§,=3.19, F{=2.57, F§=2.14

%

Table 5. Soiling Characteristics of the Treated Fabrics with Acrylic-polymer.
' (Part 2) Soiled by HyO-medium (S,).

| . ! -

T Resin R, N.one Ry S701 | Re 706 |yeoo o
Fabric ~._ | RIL | D.s.  RIL | D.s. | RIL |Ds |D%S

T~ -

F, Cotton-2 47.3 | 38.3 | 319 | 50.0 | 369 | 5.2 | 46.5
F, Viscose-rayon 37.4 43.8 32.4 48.8 31.2 50.2 47.6
Fy Acetate 56.7 | 24.6 | 53.5 | 27.8 | 50.4 | 32.0 | 28.1
F, Vinylon 46.7 | 39.0 | 431 | 440 | 426 | 4.5 | 425
F; Nylon 50.7 | 200 | 49.6 | 3L0 | 46.9 | 348 | 3L6
Mean 34.9 403 42.5 | 39.3




36

AN

Table 6. Analysis of Variance

NSR. 0. U., Vol. 11

Source of Variance SS ] MS (V) VR (F)
F (Fabric) 2,806.51 4 701. 63 118.5 #*
R (Resin) 400.43 2 200. 22 33, 79%x
F xR 96.42 8 12.05 2. 38%
E (Residual) 266.45 | 45 5.921

Total 3,569.82 | 59

6= V5 =2.433

* and * mean the significant (foot-note of Table 4)
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Table 7. Detersive Efficiericy (%) of the Treated Fabrics
with Acrylic-polymer. (Part 1) Soiled by CCl,-medium.
\\\?\\ Washin'g bath } W, 0.3% } ]
Fabric \‘-\\\ W, Water S OSi?lag)on { Mean Wo-W,
Resin _, |
R, None 9.2 3.5 20.4 22.3
F; Cotton R, - S-701 - 2.2 - 8.3 3.0 10.5
Ry S-706 I — 3.4 - 7.8 i — 5.6 — 4.4
R, 24.2 55.6 | 39.9 31.4
F, Viscose-rayon| R, 6.3 16.0 11.2 9.7
R, 3.6 18.1 i 10.8 14.6
R, — 4.5 68.5 ' 32.0 73.0
F; Acetate R, — 1.3 14.9 6.8 8.1
R, —12.6 11.5 — 0.6 24.1
R, 14.3 61.4 37.8 47.1
¥, Vinylon R, 5.9 23.4 | 14.6 17.5
R, 5.7 11.9 8.8 6.2
R, 5.2 61.9 33.6 56.7
F; Nylon R, 3.4 4.6 4.0 1.2
R, — 0.2 10.2 5.0 10.4
R, 9.7 55. 8 32.7 46.1
Mean R, 2.4 .13.4 | 7.9 11.0
R, — 1.4 8.8 3.7 10.2
Mean 3.6 | 26. 0 14.8 22.4
Table 8. Analysis of Variance
Source of Variance SS { ) ’ MS (V) VR (F)
F (Fabric) 1,755.41 4 | 438.85 9. 69
R (Resin) 9,837.81 2 ! 4,918.90 108. 66%*
W (Washing bath) 7,533.10 1 7,533. 10 166. 40%*
FxR 232.09 8 29.10 0.64
FxwW 1, 366. 55 4 341.64 7.5b%*
RxW 4,144.16 2 2,072.06 45. T7**
EXRXW 911. 01 8 113. 88 2.52%
E (Residual) 1,358.12 30 45,27
Total 27,138.19 59

*

6= /Vpy=6.728
# Significant at 19 Level Fi,=7.56, F2=5.39, F4 —4.02, F§=3.17
at 5% Level Fi,=4.17, F3,=3.32, F4 =2.69, F§,=2.27
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Table 9. Detersive Efficiency (%) of the Treated Fabrics with

Acrylic-polymer. (Part 2) Soiled by H,O-medium.

NSR. O. U, Vol. 1¢:

byl — ater oap ean -
Fabric Resin | ' . Solution =
R, None k 13.9 | 39.4 26.7 25.5
F, Catton R, $-701 & —10.0 | 1.3 44 1.3
Rg» S-706 |  —15.6 | 0.7 — 8.0 16.3
R, 58.7 | 65. 0 61.9 6.3
F, Viscose-rayon| 'R, 18.0 | 36.4 27.2 18.4
R, 13.3 | 40.5 26.9 27.2
R, 14.5 { - 98.0 56.3 83.5
F; Acetate R, —13.5 | 43.2 14.9 56.7
R, - 7.8 | 41.2 16.7 49.0
R, 54.3 84.9 69. 6 56. 0
F, Vinylon R, 4.4 | 40.6 22.5 49.9
R, 2.6 26.0 14.3 22.2
R, 38.7 94.7 66.7 40.6
F, Nylon R, — 0.8 49.1 24.2 36.2
R, 14.1 36.3 25.2 23.4
R, 36.0 76.4 56. 2 40.4
Mean R, — 0.4 34.1 16.9 34.5
R, | 1.3 -28.9 15. 0 27.6
Mean | 12.3 46.5 29.4 34.2
Table 10. Analysis of Variance
Source of Variance SS é MS (V) VR (F)
E (Fabric) 9, 666. 56 4 2, 416. 64 63. 53**
R (Resin) } 21, 530. 40 2 10, 765. 20 282, 99
W (Washing both) 17,554. 85 1 17, 554. 85 461. 48%*
FxR 678. 04 8 84.76 2.23
FxW 4,439. 44 4 1,109. 86 29, 18%*
RXW 401. 96 2 200. 98 5. 28%
FXRXW 1, 302. 07 8 162.76 4. 28%%
E (Residual) 1,141.26 30 38. 04
Total 56, 714. 59 59
6= /¥ 7 =6.617

* and * mean the significants as same as those of Table 8.
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Fig. 1. Fabrics Treated with Acrylic Polymers
Acrylic Polymers Washing Bath
x R; None (Untreated) — W, Water )
O R, Anionic Emulsion ..« W, 0.39% Soap Solution
@® R; Cationic Emulsion

II @ TszF L vREBENIOHRE
Effect of Dimethylol-ethylene-urea on the Treated Fabrics
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CHBREIRER D CHA—TH 5,

BRI TR L AR Y X F o = VERR = F U U RER ((ERMASF Sumitex 901)
% 125% (BRI L LT 6.25%) & &RIEEMIS R (Rt Accelerator MX) % 4.0%
(BHRTE VT 14%) L 280K 2V, ZOMOKMEIERTE 2-a WRLZED
ThH5, :

CEG CClL SRR X B 8 OIS 2FEREL 123, BIRY LW 3 129, mific
BB S, BYREEBTIEA 4 U TEEA 05g/250cc CClL, 2E5L 4D (S;) TH B, &
—Xr 757 AR 05g Auwiz, HBRAOECHEERHARIZESR [ RRCERT
BH3IEY, TNRTERIEECESSEEALUNLEFR T 22D TH 3,
2) B R Soiling characteristics

11 X3, BREORKHNE Rs (R. L) sromg®R (D, S) %2, @—%&icox 4
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% 12 Rz, 2h 5D Rs OFKE (B &I DHGMETH 3,

Table 11. Soiling Characteristics of the Treated Fabrics with Dimethy]ol
Ethylene Urea. (Soiled by CCl;-medium)

‘ Resin-treatment Original R, Untreated R, Treated
Fabric | ——— - Mean of

Fabric R. L. R. L. D.S. | R.L p.s. | DS
F, Cotton 68.3 | 26.1 | 618 24.5 64.1 63.0
F, Viscose-rayon 55.3 25.0 54. 8 23.2 57.8 56. 3
F; Acetate 69.3 34.3  50.5 32.9 52.5 51.5
F, Vinylon 73.4 27.8 51.7 27.0 63.2 57.5
F; Nylon 76.6 35.4 63.7 33.3 56. 6 60.2
Mean | | 56.5 - 588 57.7

Table 12. Analysis of Variance

Source of Variance SS

¢ | MS (W) VR (F)
F (Fabric) 527. 20 4 131. 80 36. 0%
R (Resin-treatment) 24.13 1 24.13 6. 6%
FxR 195.51 4 48. 88 13. 3%
E (Residual) 109.61 | 30 3. 65,
Total | 856. 44 \ 39

= 6= +VVg=10911
** Significant at 1% Level F}=7.56, F§=4.02
* : P 59 Level Fl =4.17, F§=2.69
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Table 13. Resin Pick-up (%) of Fabrics Treated with Dimethylol Ethylene Urea.

. A, Surface A, Fixed A; Total )

Fabrics ' Resin 2Resin 3Resin A1/ As

F, Cotton 0.19 9.35 9.54 0.020

F, Viscose-rayon 5.41 11.77 17.18 0.315

F; Acetate 7.13 3.75 10.88 0. 655

F, Vinylon 4.39 7.26 11.65 0.377

F; Nylon 1.16 0.62 1.78 0.653

Mean 3.66 6.55 10. 21 0. 404

3) . HE Detergency

%14§@,uﬁ@%%m;of@%ht@*ﬁ%%®ii%m,i%m(Wniku

0.3%FE T A (Wy) itk b, 40°C, 30 RO TG 21T 2 o iR OBEEFGME (H
—&Eo % 2 BORE) ZRT
%15%@ ZN 5 DERICHT 3 REBE

Table 14. Detersive EJﬁc1ency (%) of the DMEU treated Fabrxcs

(BIg) wESSJHIHETD 5,

R; Untreated R, DMEU- treated
Fabrics
woke W03 wow, | W, [ W | WeW,
F,; Cotton 31.2 54.2 33. 0v - 3.3 78.3 75.0
F, Viscose-rayon 43.3 66. 2 22.9 18.2 40.8 22.6
F; Acetate 23.0 94.3 71.3 10.9 69. 4 58.5
F, Vinylon 36.2 77.0 40.8 18.4 68. 8 50.4
F, Nylon 19.5 74.8 55.3 21.6 68.5 46.9
Mean 30.6 73.3 . 42.7 14.5 65.2 50.7 -
Table 15. Analysis of Variance
Source of Variance Ss ¢ MS (V) VR (F)
" F (Fabric) 489.74 4 122. 44 2.34
R (Resin treatment) 1,470.16 1 1,470.16 28. 08**
W (Washing bath) 21,757.56 1 21,757.56 415. 62%*
" FxR 839. 56 4 209. 89 4.01%
FxwW 1,409.11 4 352. 28 6. 73%*
- RXW 161.20 - 1 161. 20 3.08
EXRXW 1, 800.46 4 450.12 8. 60%*
E (Residual) 1,047.15 20 52. 358
Total 28,974.94 39
6= V5 =7.235 ‘
** Significant at 1% Level F} =8.10, F4 =4.43 ' ‘
ok 5% Level Fi —4.35, Fi =287
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e B2, ZEDOITHIRING
% 70{ e x — x Untreated fabric OREREHERE (MO LEST) &
n x> VW .
N .~ > —+ Treated fabric HICHR LIz b DThHY, x5k
oS %0 e - IR EA, &Ko
& AN RIS N LA 2 7R U, PEERIT
Sl B B ERIEE KSR (W) %,
oo BRI 03%F Y AT (W)

—_ [ ,'; \‘\ Soap Solution 2R,
S eof ; /M, — . Untreated RMTATC AR TN TH 13 &
E’ ‘\‘ ,+/ promomme — ° Treated AENTNIENEF R 24T
& e X/ 2, EBR I3 a7 7Y VvERR
5 | RV ) v -l BMTAHOHEE ST
2ol A Water BELLEL, LCeERIOR
5 .\ Untreated AR TRONTOIE S %
2 o — * Treated OB IERHER B B,
| | LIt o T, AMUS O X
o BRHOBIEMTIBE LTS, =
Fig. 2. Fabrics Treated with DMEU. LVOWIENRFFOLIRZHL § D,

7 /BETRELT, AN
277 VIVHRRY v —ThHDLEETELD,
B, 74 mr (Fy) M IfmERMIAEDEBDNT EiF, ERELREIZE
DEHIRCELEAERENTINTOLVIZDTD 3,
%13 Kig, MMV EABUTHELZBESERE2R U,

HI =<2 avELTHOSARZMIFRTODR
Effect of the Additives used as Emulsion

IT, BT 2 HOEBRER»LBLNIZT 7 Y VRRY v —DELWENEEENS, B
KINSEPZ<vy 3 v OETHEAIR TV S )i, ILKRICIIHEREICREEOR
JEBELLADRAEVARRTHEETEE, 77V VREY v —TRE Ly, =<
Ve UTHEMAINS DR, MIAENEREE2E5A2RNLLVES,

CORMCHT 2EER2 A2 ov i, FEOBIEMIAR X ARSI OWT, £
UTHITR 2GR E UCTHRMRSERZIT DL, PFRAKRG LU DR, FTEAIE 1PhKA]
BKHELUTHWLONZ 3 DTH ), @B~ b ENNE VY s VORETHERINT
W3LDRBEAN, WINLHELDOERDOHMRZRB IZHDICHBTERLIZEDTH D,
T OYHEN L &R BEEN E LT,

1) HAdlsLUREBERHE  Experimental

FfiEE 1 RXBTE2AEDL v+ —T v —F2HVLE,

B4 2 g3 3, PrymE (vxFn—vzF Lo RE) »5 Norane S (v 9
2—2) 2TO T EERAY, AYRSCARLSL VTN EET 020mMTKE Lz,
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i 2 N F N DB Z DO OV TO, B EERINS 3 O 2IEREL T AV
Thd, »eDE 16 g T, Ry~R; iz Catalyst O (A7 1 v &) & 0.2, 1.6,
0.3 Vol %, R, it KA (&£EHER) 2.0 Vol %, R,~R, izl K 2554 03
Vol %, R, i@ SC-2 % 1.0 Vol &ML TH VI,

IS T O HES & '8 Z DM OBEMEE, EBRAE 2. WRLIZED T, V-
FRENT, BROPKEORES, ERFE 2. WAL DTHY, LB O>TEER L
LEKTH B
2) B HZ®H® Soiling characteristics
2B 16 i3, BN OMEARESEER (S) v L OKTEER (S,) kb, BY
moREE (R L) %R (D, S) & 2787, FERECBVTR, &R OELLIE %
WIEALLTH D, A—RMeox 4 MOTBETRLTH 505, HRKE TREMRS
HUTHEL JECER LI DTH B, ' )

817 Fid, fIEROEREROFEME (B «E S oHOWETH Y, EiROEERE
FBD b B C, MEOBYS 2 FA—ERETERN & LTSN 2T < & 3RAHEL D
T, 8 18~19 £ LTIR, EAxOBELRAERC L ZTHOMZ2ITOT,” ZDERBEXDE
HRE HEE) 2ofielEL L5 &L,

Table 16. Soiling Characteristics of the Treated Cotton Fabric with
Various Polymers.

01\ lflg medium _,_ﬂSl (CCL,) | S, (H,0) ! Mean of
Polymer ~ ~__ | RIL | DS | RT. p.s. | DS
R, Pr. E 13.7 J\ 82.4 36.6 51.9 67.2
R, B. P-426 5.8 | 79.7 34.4 54.8 67.3
Ry, Pr.C 15.4 80.0 35. 0 54.0 : 67.0
R, Pr. KA 20.5 73.7 40.0 47.4 60.6
R, N. 4-JN 9.4 i 87.9 35.1 53.8 70.9
R N.R 16.7 78.6 39.4 48.2 63.4
R, N.S 21.8 | 72.0 ; 33.3 56.2 64.1
R None 18.7 | 76.0 } 37.2 51.1 63.6
Table 17. Analysis of Variance
Source of Variance SS ‘ é MS (V) VR (F)
R (Resin or polymer) 350. 32 7 50. 05 18. 9%k
S (Soiling medium) 6, 354. 08 1 6, 354. 08 299. 64%*
RxS 251. 36 7 35.91 12. 98**
E (Residual) 132. 81 48 2.767
Total 7, 088.58 63

6= +/Vz=1.66
** Significant at 1% Level Fi=7.21, F7,=3.04
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Table 18. Analysis of Variance (Part 1.

A

NSR. O. U., Vol. 10

Soiled by CCl;-medium)

Source of Variance

SS é MS (V) VR (F)
R 790.75 7 112.96 8. 425
E 321.73 24 13.41 |
Total | 1,_1 12. 48 31

*k Significant at 19 Level FI,=3.50

Table 19. Analysis of Variance (Part 2.

6= +/Vz=3.663

Soiled by H,O-medium)

" Source of Variance | SS é MS (V) | VR (F)
R 167.45 7 23.92 5. 38
E 106.77 24 4. 449
Total 274.22 31

** Significant at 195 Level FZ,=3.50

MEOHBELFETEPLYDEND D, 2fic S, (CCl, /BLY) DI I BWEHWHRESR
AU, COBEMIITHRPOEREREIA—~TH 5,

IV YOETHOLNTWVS R, (EHRIEHIREIE) © S, /Hiuc & % /HEuHEs
ElEEW, Ry R Ry (vya—v) @S, HRELEVD, OB TELRE
LnZixHbh Tz,

3 L &M Detergency

220 R, BIEIR IS CHELNIERGZZOE AL, ZHEK (W) 22k 03%
BIAME (W) ick b, 40°C, 30 SRDOWEEHBRZTOIEROEBRELEE (H—5%
ok 2 AORE) 2RT. EEEHRCEEDOH ZBERGELAVIICERDONTO
WEh, EBR I-3) iRt BEY TH DY, ERBIERIEERLLTH B,

8 21~23 Rz, 2N 5 DERICET 3 FEBE (B wESLOHOWETHY, B
PRANCEE 2 LD U 12,

Table 20. Detersive Efficiency (%) of the Treatéd Fabrics with Various Polymers.

Soiling medium | S; (CCly) . S, (Hy0)
Wasﬁing both \Wl Water 0. 3c;iv§0ap‘ Mean W, W, Mean
R, Pr.E 114 38.7 25.1 21.2 50.8 36.0
R, B.P-426 = 9.8 41.3 25.5 18.7 47.0 32.9
R, Pr.C o 10.8 52.8 31.8 17.9 65. 0 41.5
R, Pr.KA 13.2 39.4 26.3 28.9 53.2 41.1
R; N.4-JN 25 36.7 9.1 —20.2 80.9 30.4
R; N.R 126 | 583 3.5 | —17.4 88.1 35.4
- R, N.S — 3.2 15.0 5.9 19.8 36.1 28.0
R, None 139 3.7 | 253 129 |  40.9 |  3L@
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Table 21. Analysis of Variance

Source of Variance SS @ MS (V) VR (F)
R (Resin or Polymer) 2,297.59 7 328.23 17. 01%%
S (Soiling medium) 1, 156. 00 1 1,156. 00 59. 90%%*
W (Washing bath) 25,209.50 1 25,209.50 1, 306. 19
RxS 1,100.30 7 157.19 8. 14%%*
RxW 6,201.32 7 885.90 45. 9(Q%*
SxW 1,748.90 1 1,748.90 90. 62%*
RXSxW ‘ 2,453. 84 7 350. 55 18. 16%*
E (Residual) | 617.72 32 19.30
Total ' | 40,785.16 63

*#* Significant at 195 Fl=7.48, F[,=3.25
* 59 Fl,=4.15, F],=2.29

6= +/Vg=4.393

Table 22. Analysis of Variance (Part 1. Soiled by CCl,-medium)

Source of Variance

SS ¢ MS (V) VR (F)
R 1,940.31 7 277.18 16. 23%*
W 6,728.00 1 6,728. 00 394, 14**
RxW 527. 67 7 75.38 4, 41w*
s R
E (Residual) 273. 20 16 17. 07
Total 9,469.18 31
. 0= 4+/Vg=4.13
*k Significant at 19 Level FL,=8.53, F],=4.03
* 526 Level F},=4.49, F],=2.66
Table 23. Analysis of Variance (Part 2. Soiled by H,O-medium)

- -Source of Variance SS & MS (V) VR (F)
R 679. 40 7 97. 06 '3.99%
W 18, 827. 60 1 18, 827. 60 774. 23%%

RxW 8,552. 46 7 1,221.78 50. 24%%*
E (Residual) 389. 09 16 24,318
Total 28,448.54 31
o= v/Vz=4.92

8 3 N, BEOIDIBELRE (Mo B¥55) EHEERRZKRLIZSDTH Y, Ik
EROERIZ CClL, 8GR (S;) O b D%, MEIRKTEHEER (S) OBE&%2mIL, Zh
Zhx, +HZKEEER (W) %2, O, ¢ Hlid 0.3% A ABESEE (W,) 2RT,

TR ETEYAE DI 5 BB R BB RAE LD b BEVIEEREEZTRL TV 325,
Thig, FYREDOREEPOE L BIe 3 (S, BT 16.5%, S, 54 Tid i 364%)
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DT, EEOHBICE WV, 2ZRLFNhOME

/; %

i.w‘x /p\ 1 wEIC T, RO RHK L2
g TN, N, NBEDERLVDT, »HEEE TRV
& TRy v~ (FEE R) ORBHEOERHRL S C
s P LizTx3,

T T YT YT T s UBER (R, R) X B MITEO%
a B, BRI O TED IER 12

°°r 1 ®Tab, KOBEG Ry LOEBIEEA
EBEbNnzwv, H—n~N<w 4 FERE (R,)
by 7ovF e AR (R) X 32T

b, MBEOETAMMEEE (W) 2500w
HE2RTEET, Ry L0ERSW, vYa
—~ T R) wowTd, R &3
ARZERPEBL ATV S,

TelmeE arile (Ry) W4 4o ox<
WY g v DETHWIZEDTHD, Lizdso
T, INIEE T ke K ENC K3 P D F2 IR T % ok
TR, 72U VHRRY v — &R D
UTH o2, AFTARERRIZLLEL,
TV NWVRD LS HBRNENREFERRS S

R Re R Re Rs Re R Ra |\, PUE7 v &= 21 (R, Verane PF
Fig. 3. Cotton Fabric Treated with D HF L HEBARITHB) &, EEI~—

Various Resins and Additives .
'S, Soiled by CCl,-medium Z HRTRHOI S DTH D TRED REDH

80~

40+

20%

Detersive Efficiency (%)

-20F

------ S, ‘Soiled by HyO-medium L0, R D AT ABERRIZEL LBV,
Washing Bath LB WEDGE OKERESIE U<

x + W; Water

O & W, 039 Soap Solution Ewvz e, MIAMOBAREDLD b5 YT

505, £i—J5wid, fhoKEENTH %2 A
WHEBEEREST, AKBIHEETEOL 4R v IR I ERD, Z20RDREDLNT
WIKBEBOBRZ IBEDONBILDEEZELZONS, COBEBEOREIER, 727 YVRHEY
v —DOHAERILIY, vV I~V RSZBCHERULBTCIRONABIRTH S, Lich
DT, T INVRE) v —~MLHARBDONIIATABRESREIZE LBV L, Bz
WHEBEEOBMIZTREIL bDTRBEVEEZALBZLEDTEL S,

® 5 Summary

BT BT, BENTHEGADOENRL TS, BIFMOENSE UL B U
i, BEAIN TV A7 2V VREY v —DBERTH 2 ERHEDBIZOT, AHicizs]
RO L D BBEERERE LI,

1) 729 VREY)V~—%, L—3L e FEF—hetonre«dinrEet iy
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OIMTIENT b, HBEDES & FAEZZE LWERERSESTEDbN, &AW AWML
WX OTHEE LEL 25, MEEINCI D TOEERRZREDIIWNVT EDPL, TE DR
W, SETGCERIN T2 ) VBEEEOWE X 2b0LEBEALLONS (ER]L
H3~10 &, & 1 X,

2 UAFu—NIFLURBRIZMITICI DTS, BETORERETHED N 35,
FrINVREERY) v —RACTHEEOIITELV DTN,

3) WMIEITTIC o, TV NNRRY v — 2R, FEOIO TS CE KA % H
WTILE U, EREITEYLES X OTEEE 2 AT L12AS, T2 U VRO X 5 BE L VENE
EBHIED NSO, TN s OB THEASINS L 0R’, RMEDZTRE
IS B T E IO T, KEBRRIZEUSET T3, ATARIK I 2HEEIZEL,
T VVRRY v — & BMTHOHENREHER, BCEREREDO 2D ELD TiZEWv

DEELONGB,

(%) ABREERSNERERS EHR) ofoHEFAEBEE UTEBLU TERERO—BTd
b, REFEB X OHEEORE 22 1t B ALESERSICEHT 5, ERRBOEREA iz
FEEEHIICIE, BERTEHOB»E TS, NERCHNUTCENZELRT - KE~xv =D
B 3 B Uiz,
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