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Abstract

This study was carried to figure out the effect of washing on the cationic surfactant
(DSDMAC) absorption by nylon fabrics washed with anionic surfactant(SDBS). Cationic
surfactant absorption, static electricity, and fabric stiffness of washed and unwashed nylon
fabrics were estimated. And to check the correlation between DSDMAC absorption and
SDBS absorption, SDBS absorption by nylon fabrics were measured.

The results were as follows;

1. Nylon fabrics washed with SDBS absorbed more DSDMAC than unwashed fabrics, The
more SDBS absorbed by nylon fabrics, the more DSDMAC absorbed. This is account for the
increase in negative zeta potential of washed nylon fabrics. ‘

2, Absorption of SDBS by nylon fabrics -increased static electricity. Absorption of
DSDMAC by washed and unwashed nylon fabrics greatyl decreased static electricity, and
static electricity of washed nylon fabrics more decreased than that of unwashed nylon
fabrics, ' .

3. When washing cycles were under 20, DSDMAC absorption decreased fabric stiffness. As
washing cycles were over 20, DSDMAC deposited as particles acted as points of weak

adhesion between adjacent fibers, so increased the fabric stiffness.
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Fig. 1. Effects of washing cycles on the absorption of
SDBS by nylon fabrics.
Washing Conditions :

Washing temperature : 25°C,

agitation speed . 40 strokes/min,

SDBS concentration ; 0.86 mmol/L,

time of washing . 10 min.
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Fig. 2. Effects of washing cycles on the absorption of
DSDMAC by nylon fabrics.

Washing conditions :

=

washing temperature . 25 C,
agitation speed : 40 strokes/min,
SDBS concentration : 0.86 mmol/L,
time of washing : 10 min.
DSDMAC treating conditions :
DSDMAC concentration : 0.0853 mmol/L,
temperature : 25 C,
treating time : 15 min,
liquor/fabric ratio : 50/1
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Fig. 3. DSDMAC absorption vs SDBS3 absorption by
nylon fabrics.
Washing conditions :
washing temperature : 256 C,
agitation speed : 40 strokes/min,
SDBS concentration : 0.86 mmol/L,
time of washing : 10 min.
DSDMAC treating conditions :
DSDMAC concentration : 0.0853 mmol/L,
temperature : 25 'C,
treating time : 15 min,
liquor/fabric ratio : 50/1
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Fig. 4. Effects of washing cycles on the static elec-

tricity of nylon fabrics.

before DSDMAC treatment

after DSDMAC treatment

Washing conditions :
washing temperature : 25 C,
agitation speed : 40 strokes/min,
SDBS concentration : 0.86 mmol/L,
time of washing : 10 min.
Softening conditions .
. DSDMAC concentration . 0.0853 mmol/L
temperature © 25 C,
treating time : 15 min,
liquor/fabric ratio : 50/1

Aet A7} Frbt Al hol-eql FEA ool e *
atgke Frbelalr] il Aoz 2S-oh Al
25 8-%4] oko].2o tiAlel A4 wpAEE o]%3}
o Ao GRS T/ B FFA dolY F
7he oAt E7he) wale] glE o' AZE P,

Fig. 4oll4] SDBS=Z A% = &% DSDMACE A
2 F9] AE ojAshe AxAe] Hgolv AH £
A gof Wiste] ZA LSS E E 4 Uth oA
el g AEe sg4olmz BT AsHE A e
2 4A A=A71A EetAqh, vl el F3d
DSDMACE 4%% # Fosinz wg 43% 4
F gto g Axiled AAr|e] 4 A -5}_9_;_ AE
o WS waE 48 7] Wi Ao 44H
o, Vel x) 2L 444 AR A 11 e 5o A
7] Agre] 10%0of #wteteg AE Fwo SAsh:
Aupe] 4to] Ay AREE aA FrMA 4 Yx
Aoz Az,

i\ﬂﬂ_ﬂ

— 714 —



Vol. 20. No. 5, (1996)

=3 II-3. Ljel= = 22| MZo| = DSDMAC

s BRI} 52| PUE

a° 492 434 SDBST A4 o HEe gelw

@) % 8tsh SDBSZ 4| H ¢ 4ol 2o DSDMACE 4]

g 7 %ol 2§ o] 7oz o] WEHE Fig. 5ol vehgle.

2ol : Fig. 5ol 4] \}ol2 #/8-¢ SDBSE <2314 53] 4)
0 5 10 20 30 40 50

Washing cycles

Fig. 5. Effects of washing cycles on the stiffness of
nylon fabrics.
before DSDMAC treatment

after DSDMAC treatment

Washing Conditions :
washing temperature : 25 C,
agitation speed : 40 strokes/min,
SDBS concentration ; 0.86 mmol/L,
time of washing : 10 min
Softening conditions :
DSDMAC concentration : 0.0853 mmol/L,
temperature . 25 C,
treating time : 15 min,
liquor/fabric ratio : 50/1

(a)

Fig. 6. Photomicrographs of nylon fabrics treated with DSDMAC. (x1500)
(a) Untreated nylon fabric.
(b) DSDMAC absorption by unwashed nylon fabric.
(c) DSDMAC absorption by washed nylon fabric.
(washing cycles : 50, detergent | SDBS)

—715—



HAl e 2 2o AAEs} Frlsisichot AR H o) F
7hedA 234 Gdsizle B35 Hqlth o]&M,
Fol & ARFYAE IR AEo of7ke] fod A3}
T sl AL o 4 3k

=, Fig. 5014 SDBSZ A|H3 A2 A Fo|
DSDMACE A2{¢ %9 AEe Adxs 2ul AH
4 20874 = HEo] FAHA L, DSDMAC &
o] FU1ehE 23] AFe] AAH AEe RE F
b 2 oelfE eI Fel AwWE 4 3ok
DSDMAC7} A& Eriol] frAEINE Foid}7] )3}
M AE ¥4l 24 FAsE 2o g,
Zro] DSDMAC7} A5 ¥wo] F25= DSDMAC~}
2z A FREA EIIT AT AlelAtelell B okl A
aAso] & Y4AE FAsA Hoh dUE A E
DSDMAC #44 F¢ F4} A4 #v|7 AH24 Fig.
6ol VERAleh, A Zojx= DSDMACs} vz 1=
A F23 AL & 4 9loa}, SDBSZ 5038 447 A
Foll= DSDMAC7F §-84o.8 e ofo] Filx|o]
& % 4 A+ AE 24l 45 DSDMAC 9

& &
£ A-f7re] adhesion center® 243}l A§-9] &
‘J )

Iv. 2 1=

2]
&

el & 222 SDBSE AHgale] A& & o)
£ DSDMACY &2, A4 4 #Aed=d &
Az e 2 AES doleh

1 vl AE¢ SDBSE Axs™ A sar) &
7¥gol wiel SDBSE F&R 8] Fr15todch SDBSZ
AHG YR A5 Ay e Aguch L9 Ae}A
7t FouE A& Fol AEo] DSDMACE ¢ e
Fatslglemd, DSDMAC &alare SDBS 32 kol
u] &) $}od ek, _

2. v}l & 252 SDBSE Aelsia] aEe gjaiqh
ol Z7)slgvlk SDBSZ 413 452 DSDMACE
Aelats] A& F54 TR AE gAge) =A 3¢
4skelew], SDBSE A4¥ F9 A oA g
o] A A zo] & Fof wlsled ok

3. UdE AE2 SDBSZ AAsa 308 A& ol

o Agel 7k frdsizich SDBSE AlAg alF-

)

o,

RIS

Z gl DSDMACS: F24A)71%] 7)ol o2k rden
Ao AH 35 208 o Felle mHBE 2o} 3
szt o]24 WelE A go] HAFe] DSDMACE ¥
A3t DSDMAC7) 4 1o Ao A%9 ¥
Aol wEistee Aol 23y A4 e & +
Ak

re

2

1) R.R. Egan, Cationic surface active agents as fabric
softeners, J. Am. OQil Chem. Soc., 55, 118(1978)

2) A", “AlAlsh A= e, pp. 202-203, TEA
(1987)

3) M.J. Schwuger, Effects of adsorption of Detergency
phenomena: I, J. Am. Oil Chem. Soc., 59, 258-264
(1982)

4) M.]. Schwuger, Effects of adsorption of Detergency
phenomena: 1I, J. Am. Oil Chem. Soc., 59, 265-272
(1982)

5) E. Ichihara, Y. Matsumoto, and A. Yabe, Studies on
rinsing, Yukagaku, 5, 27-35(1956)

6) AT, HHEE, ARLLT, TIECWTAHH
REIH) KFor7 70t AEEEHOER,
FEEEESE, 32, 783-786(1981)

7) Y. Iwadare and T. Suzawa, Bull. Chem. Soc. Japan,
43, 2326(1970)

8) H.]. Jacobasch, G. Baubtick, and J. Scurz, Colloid &
Polymer Sci., 263, 3(1985)

9) H.]. Schott, in Detergency Theory and Test
Methods, Part I, (W.G. Cutler and R.C. Davis, eds.)
Dekker, New York, pp. 153-235(1972)

10) W.J. Schwarz, A.R. Martin and R.C. Davis, The
influence of calcium on the adsorption of sodium
dodecylbenzene sulfonate of cotton, Textile Res. .,
32, 1(1962)

11) Sz, A48, A 5o Fo)2A A A
Fast 457 Bt B¢ A7, R FESA,
17, 129-136(1993)

12) Y. Izawa and W. Kimura, Studies of the analysis of
surface active agents. X IX.. Ultraviolet absorption
spectra of aromatic surfactants, Yukagaku, 11, 627
(1962) '

13) G.V. Scott, Spectrophotometric determination of
cationic surfactants with Orange 11, Analvtical
Chem., 40, 768(1968)

14) WE. Morton and JW.S. Hearle, “Physical prop-
erties of textile fibers”, pp. 543-546, John Wiley &

— 76—



Vol. 20. No. 5, (1996)

Sons Inc. (1975)

15) M. Lewin and S.B. Sello, “Handbook of fiber sci-
ence and technology, vol. II. Chemical processing of
fibers and fabrics, Part. B.”, p. 293, Marcel Dekker

Inc. (1984)
16) S.A.R.D. Sebastian , A.l. Bailey, B.J. Briscoe and D.

Tabor, Effect of a softening agent on yarn pull-out
force of a plain weave fabric, Textile Res. J.. 56, 604
(1986)

17) AG. De Boos and E. Finnimore, The effects of
cationic surfactants on the bending properties of a
woven wool fabric, /. Textile Inst., 75, 1(1984)

=)

— 77—



