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Studies on the Soiling of Fabrics. Part 3.
Soiling Characteristics of Sized or Starched Fabrics.

Tetsuya Matsukawa

Laboratory of Textiles, Faculty of Home Economics,
Ochanomizu University, Tokyo.

Abstract

Soiling characteristics of fabrics, especially those of cotton and viscose rayon,
were discussed in the previous papers* using the artificial soiling mixtures
which were dispersions of carbon-black and oily materials (mineral oil and har-
dened fat) in CCl; or in H,O. The difference of dispersion medium for carbon-
black was found as a big factor of soiling and de-soiling behaviour of fabrics.

In this .paper, soil preventive qualities of some useful sizing materials
(starch, carboxymethylcellulose, polyvinylalcohol, alginic acid and several deri-
vatives of those) are compared on the starched or sized cotton fabrics.

Methods of artificial soiling and of determination of soiling degree are
almost the same as those in the prepvious papers, except ‘‘soiling medium of
sizing solution’’, which is the aqueous dispersion of carbon-black containing
sizing materials.

By the soiling mixture using CCl, as dispersion medium for carben-black,
the starched cotton fabrics of starch or PVA show soil-preventing character,
whereas that of PVA-Ac (partially saponified polyvinylalcohol) are more rea-
dily soiled than original fabrics. SCMC sized fabrics also prevent to be soiled,
but this quality is more remarkable when water is used as dispersion medium
than in CCly-medium. Fabrics starched by starch, PVA and PVA-Ac have no
soil-preventive characteristics in aqueous soiling mixtures. :
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* Natural Science Report, Ochanomizu University, 5 109 (1954), 6, 143 (1955)
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EERHE Experimental

1. & B 4 Fabric
RBMEORRICEL L THWEY DX, Wi (Bleached cotton shirting) Tk,
FIRIZERE L LIC60FTF (60Sx60S) Th %o WitkE « B - EHET\, BEERE T
HERLIEYOEHEAL .
2. # ¥l Samples of sizing materials
WIKEICRBKC TR ThL S OO E L, RERCIELL TROI L &R
Ve —Efni, ZhHOMICEE o R F ik o bORBO FEKRE FVIes,
BEEH L 7o KBRIEROHC B TR B,
F E & H
a) P&k Starch (S)
a)-1) k& 13.2%, HIEHHE 0.23%, K5 0.14%, #fg 0.10% O/NERKEEE L,
a)-2) _EERIBPoHARET 2 F Y (SCMS)
b) HAEFvRAFNLEALRr—~R Carboxymethylcellulose (CMC)
b)-1) + +V v afE (SCMC) B#aE 0.64, FTAE 400 o k2 E2 L, SCMC-1 » L,
b)-2) 7v=e=waslg (ACMC)
b)-3) WEEEEE (HCMO)
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c) AF Nt e—R Methylcellulose (MC)
c)-1) il .
©)-2) FLEAAEFY 2F A (SCM-MC)
d) 7rF¥FvEEv — 4% Sodium alginic acid (SAA)
d)-1) Tl
d)-2) REAVEFv 2 F4Y (SCM-AA)
e) AYr=,7/a2— Polyvinylalcohol (PVA)
e)-1) PVA-1) x Li=d ik, 2Bl 0.62% €, BFy 7.74%, FBEE 1960 oo Th 5,
e)-2) [EI»rARF2F1{tl (SCM-PVA)
f) RIVEH$E =172 —, Polyvinylalcohol-acetate

f)-1) PVA-Ac-l) 2 L7doik, MoBboRy =17 ra—Thh, B 10.62 &L
%, ##3%7 3.48%, BEEHE 2000 DD TH%B,

)-2) BEILVERFY 2F1{Y (SCM-PVA-Ac)

b), e), f) OErOWTL, BRESEAEORLIZBFEORMELAVCTHERER 727
B, FRBEDNTEEREROTIC S\ CETCEH L % 5o MOBIEE 0 KR R b 0
XEE LTCERORTH %,

3. HiftHDAEL Sizing of fabrics

B ARk L T RIS, BIE2. OB EKkERE LAY, 1EORRK
HEEBERL, RHLCBGEFHOBMKEREL, BOR 5 Arltn X ) BEIMEL
ThHrbRTZL o
FELUTHRALCEMEE, BCKHOLWEIEIROTEELDOTH S, KERE L TH
HEO S0 AEE Ay, 20°C ¢ 5 SHBECFIREL, HHLTHrLEERDOKN 31
i h, 20°C T A RLKBERREOTEERY L1
BT REEZTS L, RO 3 e bB S L AN A ETOEENMEESI N, K
T HRELDOBRSE L LD TET oo ZETFHEROMRC IS L, AV =1
73— XS AREE, 100°C DL EDMBREEAHET L F L S RO MENEL =
LEBDIC Fl, BEOBWIREBCRACERELT) &, BHNNMAOBACIINEL
i ECOMERERES, BHCERL TREROBENRS L L HEI LT
B, ZNHDBERE DWW HRE ML %o
4. ANI5i#3% Artificial soiling mediam
B ClRai N7 d D & F— DRI X D0
H—RY T Ty 2% @GSN - Sl (BT 7 4 V) e, WHERE
FRIKE IR b D ThH S WIE - kMO EFEE, RIER UL, BARBLER
SOEHNABRER RN, MHARRSBIC X 2 FEEFHRBMER L L THRAL T
WA WRDEFIT X270, IKGHOBEC S ZIE L, HBEEOBEITERRE Tt
55Dk,

ATHZAFARK
Hh~Xv 75y 27 Carbonblack 0.5g~1.0g
HNemE bk Hardened beaf fat 0.5¢g
a5 74 v Liquid paraffin 1.5 ¢
PR 8 Carbon tetrachloride 400 g (ca. 250 cc)

F fo ik ZRIEIK or Distilled water 250 g (ca. 250cc)
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BT HEGYE E LCHEAL L 01, KOBMROBETRIES. ThiFk X 5 il
B2, 1%KEEEED X 5RCEMLTIbD0TED (RBRERIYER).

5. FBEZREQAE Degree of soiling ‘

RN ik LOBBEOMA AR L L, ALBREFC—EOLETREL, HYH]
BORBRAOERERHRL NEEMI H=ET (Photovolt #:%4, Model 660) % fi\v~T
L, WA XD THERERLEM Lo OTHERROKERITY, BFhEIHHEHRED
PN & ERT,

Ro—Rs

Degree of soiling ({H#R) (S%)= 7 - %100
o

72721, Ro=Surface reflective index of original fabrics (FFZEiD K HR)
Rs=Surface reflective index of soiled fabrics (FHFHHE O K H=HR)
EHREML, BRELRWGE DI, FRA, PAOBRRYEIREL D, 20+1°
CclHoBECLOLDTh%,
EHERYROWEME SFHFLRRERDZ 2 213, BT LIZYTHS L3E5LT, FhEs of
AEL OBENEL D 1o 50D, FZIEROMEFEOYEERIRE IR T 5, Ro, By i@
DU TIRATR & F—DERTH Do |

Soil content (BFh&kE)®) =

(1-Rs?®* (1—Rop?
2Rs 2Ro

Soil additional density (FGh{33%% B0 =logy ;0
S

RFE O B\ TE, R LT ABPETACRA—TH Y, ATHEREOFERS bITF
FA—Th oD, FhONERED IR FEMCH T I BEERROBETELI THHEELLNS
DT, FHERLOELOMBIMZ Ao IBE, AVLEHHIVLThIREDD D2L <,
KECIEZRANHRORBIHER Ro (551 RSB 1T & A X RENRVDOT, HHRE O 4K
RBs OBMERZGFTHHERMEDOEMNTE LI L TH 5B,

EREEBSILUEZE Results and Discussion

HEOHER L AVWEETH O TY, BN EEAPHERFRC Lo THLRMEE 1 DA
DTR Do RBETILT S ANEBR BB RN Do

I MERENRFTLEECLZIMHEHDIFTE
Soiling of sized cotton fabrics using CCl, as dispersing medium for carbon
black.

1. &bLMHOLE

BN BRI BT 3. Wk~ i 18K X B8, MEbREL ol 3
HEEERIC LS 1 HEOALEREHE Lo ¥ —RY 77, 7OEIZKRD 3 KB
D, BEREGEEMABLLEEFCI D, -4 2% 2 HOEREZBRIEL 72

B 1 RR, RENEAS XOBNAOREIHAER, LOTh bOERED K4 R 1T
X5 HE RRGE 5. %, A—&KBCBT 52 FHETRL

B 2 Rk, EROEBRER ELE 2 02 TRETHS) ORE (EH) X
SEOWRERT. WE F) sIomEREE C) RI2EHE, RCRETALOZE
fERZE FXOunwing 1%KkETCOFEDOFRMERL T\ b,
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Table 1. Degree of Soiling (%) of Sized Cotton Fabrics Using CCly as Dispersing
Medium for Carbon-black.

Sizing material Whiteness % Amount of C(g) in Soiling Medium Meaq pegree

of Cloth C, 0.6 C, 0.8 Cs 1.0 of Soiling(%)
F, None 81.9 62.5 69.1 71.6 67.7
F» Starch 82.1 57.5 67.7 70.5 65.2
F; SCMC(1) 80.9 60.8 68.0 71.3 66.7
Fs PVA(D) 81.8 59.0 68.1 70.3 65.8
Fs PVA(2) 81.4 59.0 67.0 69.4 65.1
Fe PVA-Ac(1) 81.7 62.0 70.0 73.4 68.5
Fr PVA-Ac(2) 81.8 66.1 72.9 72.9 70.6
Mean 61.0 69.0 71.3 67.1

Significant of Mean Value F; at 1 % Level + 1.475
52 Level + 1.050

Table 2. Analysis of Variance

. Sum of Square | Degree of Mean Square | Variance Ratio
Source of Variance (SS) Freedom (¢) (V) (F)
F (Sizing Material) 103.26 6 17.21 18.5%*
C (Amount of C) 672.54 2 336.27 362. **
FxC 19.18 12 15.98 17.2%*
E (Residual) 19.54 21 0.93
Total 711.26 41

6 =1 Vy=0.964
** Significant at 1 % Level F} =3.81, F} =5.78, F}? = 3.17

B—=RY T T VDORENRRCI D EEERENEG LD LITHRTEL SN, CoOBRE
DEEHACIELMEENCBEEOEEZL D D0

W X AR, ROEE LB, ik 1%KkBETOEER, > 3 5%KETDA
BEOHDH T LERT, )

F7>F6~F1 (%Wﬁfﬁ) NF3~F4~F2~F5, F1>F4, F1>F2~F5

S F) T, B F) - Ry c=r7ra—1 F, Fo) X sl A
B E MR R T, Moo R = a—1 (Fe F) &8O THELRIREL D,
SCMC (F3) 124 L T LR BESBC L A7 (2 L RERBEOE ES) TILH
BT BB PEIL R & 75\ '
2. ALKRFLAFIEOEE

XECHBC BRI L 5, SCMC 0 X 5 kB4 FBEMGE X HHphE, EEBhH
ELTOFHPEN O TR, WAMmE LD BETFOlHE ML RT Z &1L, BIHORE
BRBICHLHDLNTH Do ZDZ 21T, W - PW\%@ﬁw+#/%%WE%%%%VK
BETHLBND Z & HFMERC X VFED Sz
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DB E LI B BR OB HERICEL TR E ICROE 4 BITBRA B, RICEED
CMC 1T X 2 HiN fiC D\ TR M BLIR U I SRBRIE R A HIR T 50
AUERFAFILELA—-X
2 3 &z, CMC o+t Vwva (SCMC), 7v=e=vai (ACMC), it
HCMC) 0% 1 2%KERE X YN LicRiBTiomHREY, &0 -l rAEO%E
HCHRLCBED, A—RfCs 5BRE (%) OFHIETRLEY, RRzhb
Dt CM EEWRE - FPHEGER IO 1 ZKBEROMELZHEL
Table 3. Degree of Soiling (%) of CMC-Sized Cotton Fabrics
Using CCly as Dispersing Medium for C-Black

: Amount of C in
Type and Properties of CMC Soiling Medium Dé\ggggof
Viscosity of Soiling
No. of Sample Slggggiiit?(fn PoBferrglgsies a‘ﬁ on 1 %( Solu)tion 0.7g 0.8g (%)
c.p.

None 66.3 67.9 67.1
SCMC (1) 0.645 400 125 57.4 58.9 58.2 -

" (2) 0.726 ‘ 443 112 61.4 64.4 62.9
r - (3) 0.632 456 133 57.9 60.5 59.2
” 4) 0.627 520 182 58.3 60.8 59.6
r (5)* 0.732 — 91 (2%aq.) 61.5 65.2 63.4
HCMC (1) 0.307 544 450 56.7 59.5 58.1
" (2) 0.449 560 203 56.3 58.3 57.3
ACMC 0.603 — 462 - 55.8 58.7 57.3
Mean 59.1 61.6 60.4

* Containing 20 % of NaCl

FWERBO oS OBENTRNER RS D THOTERE L UXMEI DD T, &
AT OEFITEE T 52, WITNOBN HOBEIT S RIS X DIXHERIENPPLEL
b, BFELMAELENLRLT WS, 3D CMC 0%, BHIEZO MO FEILH
LTI (L, WBOEEMECR N TIIN e DL ARENE LT D) 28, #ll
EDEWEE (SCMC-5 138E% 20% St D Th D) LD HDIIFELRRNEL, R
WA L DENRD I,

HLRFL AFILER

4RI, BROINLEFY AFADOF L Vv stk (SCMS) 2Rk L, B
ELEHRRL OREM LY BT L CRRERO - TEH 5%

H—=BEVT T, rOBITERFE 4 TRNEEARICENT0.7g8 Th b,

B 5 RTCILEORRER (BELE 12) 0K (BB R L50BOMERER T,
BECI2EHREIHELLCEEDREMEY R T, LrL ik, BMZD DL HERC
Mz Thy, RENFFCHERS EBHO X FTHNT LSO LBERERPLL TS
DT, B e SCMC r0#i13hx b Rx 127 <, SCMC-2) OB THD T 1 %kIE
TOEBEME L DT WA, LOLENLKSBBEREC LD L, AV AFY AFLEHBED
BEIFLLIEHbIh, BEREEOHIMCHE ) BERROETFRILICHE LN DT W %o
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Table 4. Degree of Soiling (%) of CMS-Sized Cotton Fabrics
Using CCly as Dispersing Medium for C-Black

Sizing Material Degree of
Viscosity of
No. of Sample | Degree of 1y Solu)tion Soiling (24)*
(c.p.
None 1.00 72.1
Starch 0 1.07 69.9
SCMS (1) 0.09 2.53 68.9
SCMS (2) 0.19 3.16 67.9
SCMS (3) 0.40 : 3.48 68.8

* Significant at 1 % Level 4 1.438
52 Level +1.076

Table 5. Analysis of Variance

Source of Variance SS o) MS (V) F
F (Sizing Material) 124.36 4 31.09 8.99%*
E (Residual) 190.14 55 3.457

Total 314.50 59

6 =1 Vp=1.859
** Significant at 1 % Level Fj; (0.01)= 3.68

II. KOBUBLRICKDFTE
Soiling of sized cotton fabrics using water as dispersing medium for car-
bon-black

BIEUB L LT, BTHEOEE LR U 12KERIC X 2 3 0D, 0.5~4.0%11K
ZRWTHING LIcdDEix o

ATFERBERII KRR 4 BTG BERK LR D, koW MRS 3E
ML AREERA e D Th %o

ATLHELEREK Composition of artificial soiling medium

=Ry T TFv 72 Carbonblack 0.8¢g
FE1 o o IEEA Nonion-active agent 0.4 g*
7RIEIK Water 250 cc

* 2 |rE—Tdv, Tween 80 & Span 20 » Z2%FEHTHFH Liz,

IR BTG YR B T ER A 2 RET 5 &, RIS ORI OB B DOV TETG Yo 25 3 4
Th, COZLELTIIIEDE 2 HY B\ ThEE Mo, Hcrz224 0 {5
Yeth DFREIKIT L B EEECITIZ L A B EREN DT,

B e s L T 5883, WM »—R Ry 75y 72 0BMERMEC S DOT, HERS
DOEEIESRRCEE L TEZETARERTHA S LE L bNBH, ThEEWTIE TEEZ
Z. 72\,
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H—=RyT Ty I RIKCEECH B SR DTDIIL, MEHOBAERS S L X REEEH%
BINS DRENRD D, BEEMHROES LN GRS DI 5dic, BB RN 5
T LRBT, FIMKRROMBR?DHTERMIC LT 2L b BERD LB A VR
REFEEAE EF o imm Lice Shb o REBEAOEMC X 55 %E « tgtEoEbic>
WIS 2 icali 7,

6 R, BRI OHBALEAML, BRELE 2 © 2 THREC X ARRERTENE
RO ERS LORRIEBL, R—&EOBRBRHET XD TRT,
TR, EROEBREEORE (BH) T X558MONTRERT,

Table 6. Degree of Soiling (%) of Sized Cotton Fabrics using
Water as Dispering Medium for C-Black

o ‘ Concentration of Polymer for’ Sizing (%) Mean Degree
SlZlng Materlal Of 5011“,1 (a/)
$105 | S;1.0 | S32.0 | S;4.0 g7
None 54.3
F; Starch 66.0 57.9 61.7 72.7 64.6
Fy SCMC (1) 45.2 43.1 51.5 54.0 48.5
Fs PVA (1) 64.4 60.9 64.3 64.1 63.4
Fy PVA-Ac(1) 77.1 73.1 74.9 78.9 76.0
Mean 63.2 58.8 63.1 67.5 63.1

Significant for mean value of F; at 1% Level + 8.00
52 Level 4 5.80

Table 7. Analysis of Variance

Source of Variance SS 1) A% F
F (Sizing Material) 1,018.3 3 339.4 5.67**
S (Conc. of S.M.) 293.5 3 58.7 0.98
"FxS 1,118 9 124.2 2.08
E (Residual) 958 16 59.8
Total 3,388

6=V Vg=7.736
** Significant at 1 % Level F3,=5.29, Fj; =3.78
* Significant at 5 % Level Fi; = 3.24, F); = 2.54

BiE F) XEEOFRMERTY, PIFRE O BABEMERS V. Thbbid
BEOHETOMNNTEIL, BB RIZEERDI LD EL BN S, TEEMH T FXS)
b EBEMERE D, S%BKEDFEME: Fls(0.05) =2.54 iweRirl, = ik fl 2
SCMC D X 5 e &L BB OBAIIL, WNBERE XD THELERENEL L
BALT B Th %,

MR X ABIIRDIEL 5, S, > ©OWTIRER [ B4 L HEE)
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F SFi~F > (RN A7) ~F, .

Al — DB B Z BN THER LRI OB RERIL 54.3%Th 0, Zhici~ SCMC
FOTNOEEC R FERRINE L CHEEREEL TR, B - PVA - 8456 tPVAF,)
BT DERBNRFEL 2T be 2D 2k EE I OIUEIRESBIC X 5 ELDLE
BEEPRODELDOTN S, WTINOBBIC X 288 H S, 1% KERC X> T L
Teb DAL DL ERENPI W LIZEE SR 5,

III. AR BREICKDiBTR
Soiling of cotton fabrics using aqueous solution of polymers as dispersing
medium for carbonblack

CHEFHOFEEE LTHET 2 BN AOHE R Tikiowd, FiEIOERBRE R 2» 5
b, WHE-BIR-TENORBERRBE R/ Y OEEX L DD LELLNLDT, ALHEY
WD) IR R B L e b DH FAWT, RIS AT 275 % B L oo

FRE L B S & D FFIMED IRIE, BB 2 Sk SBIEREERE L, TOREL
EEE ILETEE - LMEBRR OB DEETH 2 L TE 50, RERKRT L S el
WIEYGR X A M, EORENLEWHT HHEOMEDRIS 278 b Boi/sF#H
DL 28550, ZOX 5 Pl WHEERY R

8 WITRU IR, ROMESMBEOBELRK X F, #~RV 77, 70REY C
~Cs DfEFICEY, 20°C, 1 HSHOGREF L EOHHRFE (8HFY) Th %,

Table 8. Degree of Soiling (%) of Cotton Fabrics Using Polymer
Aqueous Solutions as Dispersing Medium for C-Black

. Amount of C in Soiling Medium (%) | prean Degree of
Polymer - rs N
C, 0.15 | G, 0.20 | C; 0.25 | Soiling (%)

P; None 42.3 52.3 58.9 51.2

P, Starch 63.0 62.8 71.1 65.6

Ps; SCMC (1) 54.5 60.2 66.5 60.4

P, PVA (1) 52.5 58.7 69.0 60.1

Ps PVA (2) 51.7 55.0 65.5 57.4

P; PVA-Ac(1) 54.3 56.6 62.8 57.9

P; PVA-Ac(2) 49.3 59.6 56.6 55.2
Mean 52.5 56.6 64.8 57.9

Significant for mean value of P; at 1 9 Level + 1.18
52 Level + 0.89

ATH %K Composition of artificial soiling medium

R A A Carbonblack C1=0.3, C;=0.4, C;=0.5¢
BIRR Y <= — Sizing polymer 2.0g
7 =4 viEEA Anion-active agent 0.4g

Z‘ B Ik Water 200 ¢
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W AoFEg () LB D, WTFROBBZHENL BB REOBEICL, RFEM
DHO (I OFRBIGHOHEHICHETS) LV AFERREZHEDTNT, I OFETIXTE
GeBDENDI SCMC &R O BYRRLE D, LELROMEIEF CTHL2THRL SN
125 &7 %,

Py>Ps~P, >Ps~Ps >P:>P:1 (&%)

I DRERIY, HILRS EHBIBRY) - DFENRRELT, BHhERERVLEA
PR S SIBEIN DD Th B LEL BN S0 COHBE DOV TULEIORES
R RRD L L35,

i ¥  Summary

FEOMBAY =~ X DBRT LicRBH D, 3EBOHED ATHERIKIC X 575 Juik:
BHIEL T, ROWEHEREB .

1) MERESBBEYRIC I 2TE, TRy =171 -1 (PVA-Ac) #
RfxkE, ThZnETOPHHEELERL, BREO)2XV =712 ~1 (PVA) I,
VO AINLEFYRAF AL L r—A (SCMC) Lot U ABEEAE V.

2) PVA OPiBEMIZESENET LRI THHEALRTH, PVA-AcREFEN
P MR BT RRAD T B0 VO T ABAREY AF AWML, BN X D LTS
Mer BATEN, TOHBIBEDIRE SR

3) KABBEEHIC X5 L, 1) HrizEAmoT, SCMC #1523 B & » I B i 4 oR
FH3988 - PVA « PVA-Ac S X 5 MR HIZEA L D AT RIALT o COREIR
WO 4R) CRRLZBEEGHRE L VSR IBHOHTEEEL ABEESTHZ L Thbo

4) IR BBERITHR AR ) ~ — 2 BB L O CRBIN 2 HELT 5 &, WO
BABRMLIZBETY, BHEMOBEEE L DIXHHRLLT Vo
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