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The Effect of Fiber Characteristics on the Detergency of Particulate Soil
Lee Hye-sun

Summary

The effect of various fibers, the type of surfactants on the detergency of particulate soil was studied.
Silk, cuprammonium rayon, di-acetate, nylon, polyester fabrics were soiled with the mixture of
palmitic acid, hydrogenated oil, paraffin oil and iron oxide black. They were washed in sodium dodecyl-
benzene sulfonate, soap and polyoxyethylene nonylphenol ether solutions. The detergency was calculated
by means of the spectrometric analysis of iron.

The detergency was decreased in the order: cuprammonium rayon > silk > nylon acetate > polyester
in DBS solution, silk > cupfammonium rayon > acetate > nylon > polyester in soap solution and silk ~
cuprammonium rayon = acetate > nylon >polyester in PONPE solution.

In case of hydrophilic fibers soil removal was excellent and rolling-up, break up of polycrystalline aggregates
were the major soil removal mechanisms.

The detergency was decreased in the order: soap > PONPE >DBs at cuprammonium rayon, silk, nylon,
polyester fabrics and PONPE = soap > DBS at acetate fabric.

Soap was most effective and the removal of particulate soil seems to be influenced by the suspending power
of detergent.

It seems to be that solubilization was an important soil removal mechanism from hydrophobic fibers in
non-ionic solution.
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bonding) 5| |l = A %7} 8¢} (Cutler,1972).
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5 BEsAsct (Fort, 1966). fEHtt B
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B Baol B3E BRS e U2 &M &
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of 23 Fagrhol 5#slol ksl (Scott,
1963).
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#=l silk taffeta, cuprammonium rayon

Table 1, Characteristics of fabrics,

taffeta, di-acetate taffeta, nylon ta-
ffeta, polyester taffetad sl H#k
g WBafote] Motk HROZ- KIS HR
# BRG] BRAHRE EAHA 2 kel
BeME AT kel ¥ Lo ERER BT 40X
Sk S 2 Emste] Rtk

Lz

.’ H

% Kk

1) AR

A®Ac silk taffeta ( BRBAXRARSE
A7), cuprammonium rayon taffeta ( Bk @
it B2), nylon taffeta(HA @it BZ),di-
acetate taffeta (R THAWE), poly-
ester taffeta (B T¥AWPL) & cupra-
mmonium rayon taffetay Na,CO,4 106 (o.
w.f.), @i 30:1 2 100 ¢l 347}, nylon
# polyester taffetaty:- Na,CQ; 2%, so-
dium laurylsulfate 0.19% #i 30:1, 60
collAd 1417}, silk®} di-acetate taffeta
= sodium laurylsulfate 29, #it 30:1
2 30 ol 1A17} mhEste) Zsfiol A Kk
A7 F B 12X12em 2712 Fe} soxhlet

Weave

Yarn number Fabric count

Materials construction Thickness —— (ends X picks
(mm) warp weft, " Bem)
1009% silk plain 0,078 21D 21D 276 x 192
1009% cuprammonium rayon . 0,186 5D 100D 208 x 176
100 % di-acetate . 0.188 120D 120D 208 x 156
100% nylon » 0.114 70D 70D 208 x 172
100% polyester ” 0,104 50D 50D 204 x 180
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pigp2 A3 kst GEASHAR ol B
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Palmitic acid : AZA—HK (RRL2HELA
| i)

Hydrogenated oil : il shortening ( =31
anTEESER)

Paraffin oil : A% A—&& (MM XKL
ant)

Iron oxide, black : ABH—E (HXHEET
FuAant)

Sodium dodecylbenzene sul fonate (DBS)
D R (LR T EE SR )

Polyoxyethylene nonylphenol ether, ethy-
lene oxide 10 mole M fndy ( PONPE)
T THA, EtES 100 % CRBE SR T K
Aant)

Soap : il Ivory (K% 10.8%, HlF%-99.4
%)

Ferrous ammonium sulfate : XBAKEK
(A gxkAat)

Or tho-phenanthrol ine : A KR (HhHSE
¥ an)

Hydroxylamine hydrochloride : #H—&
(s T AR &ik)

HAbAR : T KA

K 8 5 &

1. Bk SUE

B s lEEtt B 22 palmitic acid,

hydrogenated oil, paraffin o1l & R
4322 iron oxide black-g f# 3l g}
e HO L WiEsg ok

Table 2 9} 3F2- < 7HAl Bt BR 10
g3 1 99 BRGRS WSl mortaro]4 & &
43 $ cuprammonium rayons} di-acetate
el 0.5, nylons} polyester ¥y
ol 0.35aL4, silki@pol = 0.30m4 B
3l rollero] wWolxcal & 20 CE #ES T
ol 4 #B—3tAl rollerof &3 F#eAidol
¥ (saturation) A1#] HERAMAE WIESHH o

Table 2, Composition of oily soil,

Palmitic acid 2,09
Hydrogenated oil 2,09
Liquid paraffin 6,09

WEe BEAme] RERKHELS 30 + 2%42
o HHEFT ol FH sl AL Bhikstal $l
& ol A &5 Fo EEEZ7 7 5 X 10 em5|
Al dte 28E HHE A e mrlY Wil &
A% & EHshe] B (20 £ 2 ¢, 65%RHD
ol 18R S ¥ kst ERISEE e

2. EMAE

%L standard launder meter (40 ~ 45
r.pm. )5 BEHISHY] el MIKE hE B
100m¢, steal ball 10704 Y5 B %
72t kA 184S dol 40 el A 20 43R4
MR ¥ 3454 3M@ MiKE A7HE mRS
oA 7] 24 Z e},
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% 3K (No. 5a, Azumi Filter Paper Co.
LTD)E A& # E@stel =z, Hsefiol Foigl
€ BWs)E %2 EH/3to] ol Kol w2t %
Histd o

TemEEs = % 100(%)

.

_rw
Ww + Ws
8, Ww+Ws =253
ER G 8% 6N-HClo HBMAZ o8
hydroxylamine hydrochloride & ®xdz
ortho-phenanthroline 2.2 BfA|# pH 4~
T2 gt ¥ spectronic 208 fifsld ¥E

505nmoll A ¥ (0.D.)E MEsho ferras
ammonium sul fate 2¥E JL& FeB®HS

fEfste] FeyO0,9 22 #ufistslch

KR 4 %%

1. o] Mol a2 ke

60 [~

Detergency (%)
3
T

0 Acetate Cupra Nylon Polyester Silk

Fig 1, Detergency of particulate soil 'on vari-
ous fabrics in sodium dodecylbenzene

solfonate solution,

DB 40 T, ZMREE 0.25%2 39
K ion % REEMM DBS, soap, ¥ ion %
REmEHMe] PONPES fEfistd & B
TS WAL SR Fig ), Fig 2, Fig 3
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Fig 2, Detergency of particulate soil on vari-

ous fabrics in soap solution,
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Fig 3, Detergency of particulate soil on vari-
ous fabrics in polyoxyethylene nonyiphenol
ether solution,
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Fig 1, Fig 2, Fig 3¢ w&" H##E2
DBS9] %% cuprammonium rayon ) silk
> nylon = acetate ) polyester 2| JHS 2 4}
elytz, soap9 Z ¥+ silk ) cuprammonium
rayon » acetate ) nylon > polyester?] W
o2 Jeisten, PONPEY 7 %%
cuprammonium rayon = acetate ) nylon )
polyester2 NE2Z Jepytet .

25 REEEMNS 4% cuprammonium ra-

< yon, silkoll A8} Zi#Etdo] acetate, nylon,
polyester ol A Hot A Yelidedl ol &
ol #kite) AS 27w Fol vebd A
2} 51 g zhgd e

RE¥stt 5% LERBEMME rolling-up,
penetration, MBIOBES Lo Wi BK
o] 2w o] #A=lo] BRIt AA o
o] }n} penetration, rolling-up 45 %=
He o2 ®Es 2t (Fort and Grind-
staff, 1966). S}t B REAAE
ap.p, BEES A REANIRE ap.s, HHR
e REAAE ap.s 2 FRstd Hthel
A BEEC 2y BRETE st 28
A7ledl BER ovix WE Bt ge A
402 et (Smith, 1969).

silk =

W =ap.s + .5 ~ ap-p

YKol MfEe] Bkitol 4% ap.g9 ol
Zobx)z, W ME¥HE BRtel WMol o
HABZ ap.p9 g2 AAA ot =k BK
th M) 5 Wikol FolA FeMtkol A 4
Ehd Ao w 2o

#Kt M) cuprammonium rayon, silk
B 2E REEEMS A4 T RS
¥ 3 BiAlE ##e) acetate, nylon, poly-
ester @ifyoll 1 = acetate 9 Bkt wlwH
%9t nylong& <7t HdgojF 2 polyester

o ASE obF WO REEHME M EA
aet 2 Aol % vebet,

2. MEEEW WOl TE ke
FiEtE M) Mol o & ZMES  cupra-

mmonium rayon, nylon, polyester, silk
B2 73§ soap) PONPE)DBS29 JHoE
Velsk s, acetate ##° 7+ PONPEZsoap
> DBS 9| B2& ety

Ao BE 4% soapel PtMttol 713 A
debsk el ol soapd 53 SEHH T
Aok & K@olA = eMEES BRERS &
152 FEAN2ZE sHNel 2 soapd]
#tkol 714 A4 vehd AR B

PONPE®| ge#ttol DBS®ch A vebik
£dl o]& Jkionk REEEM] PONPES
solubilization gEfjol B ionsk SREREHEMR]
DBS 8.t} A7io) Foll vehd Azt g2
o} (Ginn, 1961). %3] polyester @l A
DBS 9] Zt#tkol obF w24 ulsl PONPEY
S 4 A vdebd AR Rob gk
B e fgat B gEstede R
Mol 28l solubilizationo| HBG HK#

mechanisme] 2 7tch,

1 =

@ EHE silk, cuprammonium rayon,
di-acetate, nylon, polyesterd ®3lx R
HIEEMZ = #2 ion k2] sodium dodecy lben-
zene sulfonate 2} soap, Fion%kel poly-
oxye thylene nonylphenol ether& {3l
BRERS] Gttt ®itste] Boteth

BRER 2 RS 7 W=EMe
B FHIY = KR 5 2o
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1. DBS9 79 H%#HtL cuprammonium
rayon » silk ) nylon= acetate > poly -~
ester'.‘&l Eoldx, soapd A% silk dcup-
rammonium rayon ) acetate » nylon )
polyester 8 JHo]12.8] PONPES} 7% silk
A cuprammonium rayon = acetate > nylon
> polyester 2] HO 2 "‘;E]"Xk"*".

2. RE RENEHEMS A S Bk M
cuprammonium rayon, silkel Ft#ktEel B
A¥t @#c) acetate, nylon, polyester®c}
Q4 2A vdehd A2 Rol A MHAA
peEstt el FERBEBME rolling-up, B
e e 4zt=d

3. RurEtEMe BN =& REHES cu-
prammonium rayon, silk, nylon,polyester
#4°] 73 % soap ) PONPE) DBS2} JHoldd
3, acetate @2 4$ PONPE= soap )
DBS 9] Jo| At

4. Soap?| F#kttol 7+ 3 A2z 8
o} ERIGH kel = RESMEM 5870l
2 A% ohe Rog YAl

5. BUKY: Bt A IEstt BHRo mEiES
¥ ion% REEEM] PONPE2 A9 DBS
B} g4 435 A28 Yol solubilization
of TEXMMME fEAT A2 Y2e

2 % XK
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