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Adsorption of Fabric Softener on Textile-Fiber Surface
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The double-chain cationic surfactant (dioctadecyl dimethyl ammonium chloride; DODAC), is used as
a fabric softener or for hair rinsing. The morphology of DODAC aggregates adsorbed on a hydrophilic
surface were investigated by electron and atomic force microscopy.

An aqueous DODAC dispersion was dropped on a hydrophilic nitrocellulose membrane which was
then observed by transmission electron microscopy using negative-staining. Multilayer vesicles (250
nm in mean diameter) were adsorbed on the hydrophilic surface. Following ultrasonication, small

unilamellar vesicles could be seen on the surfaces.

The texture and thickness of vesicles on the mica surface were examined by atomic force electron
microscopy. The thickness of ultrasonicated vesicles after drying was 4 nm. Interior water of the
vesicles was eliminated by drying, and the closed-shell structure collapsed. And this may have caused
the bilayer to take on an interdigitated structure.

By measuring the bending resistance and water absorption, it was found that both properties largely
depend on the size of the vesicles. Smaller vesicles are superior for use in fabric softeners.

DODAC molecules do not form monolayers on a hydrophilic surface, but are adsorbed as vesicles.
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Fig. 1. Microphotograph of 1.0 wt% DODAC dispersion by using the negative strain method

The samples were prepared by (a) vortex mixing, and (b) ultrasonication. Very small dots are the precipitated

Wolfrum particles as a contamination.

(Kunitake and Okahata 1977).
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Fig. 2. Electron probe micro-analysis spectrum for
1.0 wt% DODAC dispersion shown in Fig.
1-(a) ’
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Fig. 5. Schematic illustration of an adsorption of the double-chain cationic
surfactants on hydrophilic surface

The vesicular bilayer changes into an interdigitate membrane.
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Table 1. Relative bending resistance of the cotton
cloth treated by DODAC
o) 0, 0,
Untreated 0.01% 0.1% 1.0%

DODAC DODAC DODAC

Non-sonicated

Warp 100 102 100 114
Weft 78 80 75 80
Sonicated . »
Warp 100 - 9% 91 91
Weft 73 73 71 71
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Table 2. Relative water absorbent of the cotton cloth

treated by DODAC
0.01% 0.1%  1.0%
Untreated
DODAC DODAC DODAC
Non-sonicated 1 3 11 208

Sonicated 1 2 7 150
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SMRFRFEROBSEEHE, NETEMEZEOEH
REROZHNEVIZZEE L. 22 WEELTHE
rRLET.

51 B X ™
Albert, B., Bray, D., Lewis, J., Raff, M., Roberts, K:, and
Watson, J.D. (1983) Molecular Biology of the Cell, Garland

58

FW R LI

TR L wElE

Publishing Inc., New York, 287 .

BEEBE (1996) BEARE~HAE L7 FEEER T OR
AIREE & MR, Wi{k%¥, 45, 1099-1106

P ERS, BIJIME, HREE—E, xHFHE, BT
(1996) [&&EMEw), {LFREA, RH#, 77

HiEHFE (1995) [€—5 -8B, 141> 7 14X M,
H, 114 )

JIS (1979) L1069-1979

Jones, M.N., and Chapman, D. (1995) Micelles, Monolayers,
and Biomembranes, Wiley-Liss Inc., New York i '

FEEEFEREER (1993) NERLES LORE (£1E
)], TETEERETERT, =R

Kunieda, H., and Sinoda, K. (1978) Solution Behavior of
Dialkyldimethylammonium Chloride in Water Basic
Properties of Basic of Antistatic Fabric Softener, J. Phys.
Chem., 82, 1710-1714

Kunitake, T., and Okahata, Y. (1977) A Totally Synthetic
Bilayer Membrane, J. Am. Chem. Soc., 99, 3860-3861 .

KFgE (1988) TRE - AYFRBOEFEMBHRIE~
—a TN, ESH, BR

BARZES () (199%62) [oof FHED L4640
FELtouq Fosil, ERFRA, B, 230

BA{b#4 (%) (199%6b) Tow 4 FHZEN a04 FE#
FEERE], RR{LERA, B, 31-65

BEEL, BAE=, fFEEZ (1988) [VEV—4) &
LE, W&

Scamehorn, J.A., Schechter, R.S., and Wade, WH. (1982)
Adsorption of Surfactants on Mineral Oxide Surfaces

from Aqueous Solutions, J. Colloid Interface Sci., 85, 463~

478 '

R %, it B (19%) [FEEEOLFEEIER] K
BARE, ®X

Wilkinson D.A., Tirrell, D.A., Turek, A.B., and MclIntosh,
T.J. (1987) Tris Buffer Causes Acyl Chain Interdigitation
in Phosphatidylglycerol, Biochim. Biophys. Acta, 905, 447-
453

(388)





