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The removal of process of oleic acid from fibrous substrates in aqueous solutions of sodium
dodecyl sulfate (SDS) has been investigated using differential scanning calorimetry (DSC). The
DSC heating curves for the fibrous specimens soiled with oleic acid and then washed with an
aqueous solution of SDS have shown two distinct endothermal peaks; one is due to the melting
of ice adhering to the specimens, and the other is due to the melting of oleic acid remaining on
the specimens. A broad endothermal peak attributable to a liquid crystalline phase composed
of SDS, water, and oleic acid on the specimens in the washing process has also been observed be-
tween the melting peaks of ice and oleic acid. The change of DSC curves with washing time
suggests that the formation of a liquid crystalline phase would make some contribution to the
removal of oleic acid.
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Fig. 1. DSC curves for SDS-water-oleic acid mixtures
a, 20% aqueous SDS solution: oleic acid (i: 1, v/v),
sample weight: 2,47 mg. b, 0.1% aqueous SDS solution:
oleic acid (1: 1, v/v), sample weight: 2.54 mg. Heating
rate: 1°C/min.
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Fig. 2. Effect of heating rate on DSC curve for a 1:1

(v/v) mitxure of 209, aqueous SDS solution
and oleic acid

Sample weight: 2.3-2.8 mg.
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Fig. 3. DSC curve for cellulose specimen soiled with

oleic acid

Heating rate: 1°C/min.
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Fig. 4. DSC curves for cellulose specimens soiled with
oleic acid and then washed with 109; aqueous
SDS solution at 20°C for various washing times

Heating rate: 1°C/min.
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5. Residual oleic acid (O) and adhering water (A) on cellulose specimens
aqueous SDS solution at 20°C, and peak area for a

liquid crystalline phase ([OJ) plotted against washing time
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Fig. 6. DSC curves for cellulose specimens soiled with
oleic acid and then washed with aqueous SDS
solutions of various concentrations for 5 min at
20°C

Heating rate: 1°C/min.
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Fig. 7. DSC curves for cellulose specimens soiled with
oleic acid and then washed with 10%, aqueous
SDS solution at 60°C for various washing times

Heating rate: 1°Cjmin.

[=]
@

06

04

Amount of Oleic Acid or Water(mg)

40 50 60
Washing Time (min)

Fig. 8. Residual oleic acid (@) and adhering water
(A) on cellulose specimens after washing with
10% aqueous SDS solution at 60°C plotted
against washing time

Residual oleic acid (Q) and adhering water (A) at
20°C shown in Fig. 5 are also plotted.
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