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Chemical solubilization of lipids is an process in soil removal from textiles. This study reports a real
time observation of a modelistic removal process of solid lipids: namely, the removal of tripalmitin (TP),
palmitic acid (PA) and lard by sodium dodecyl benzenesulfonate (DBS), dodecyl heptaethyleneoxide
and two commercial detergents, was traced with a quartz crystal microbalance method (QCM). The
variations in the frequency 9 MHz QCM and the admittance were recorded. Those variations were
interpreted as changes in the apparent weight and viscosity of the lipids on QCM. The conclusions are
as follows: 1) The removal process comprises the swelling of lipids by water and detergent and the
following removal with different rates depending on the detergent type, concentration and the pH of
the solution; 2) With DBS and nonionic surfactants, the removal takes place below the cmes. With DBS,
the removal rate increases with the concentration until it levels off over the cme, while with the
nonionic surfactants, the removal rate increases with the concentration even over the cmces. These two
facts imply that the micelles of DBS do not participate in the removal process, while the micelles of the
nonionic surfactants do; 3) Lard shows a removal behavior similar to PA rather than to any mixture of
TP and PA; 4) The removal of PA and lard by the two commercial detergents was slow and incomplete
compared to the cases where surfactant solution were used.
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Table 1. Fatty acid composition of lard and a man’s sebum (%)

Fatty acid
Name of Myristic Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic
Fatty acid acid acid acid acid acid acid acid
%giﬁg:ﬁ:r C1sHyCOH  CisHyCOH  CpsHpeCOH  Ci7H3COH - Ci7H33C0-H C;sH31COH  Cj7HyCO-H
Méﬁggﬁf“ 228.3 256. 42 254.40 284.47 282.45 280. 44 278.42
Carbon: c c c c c c C
double bond 14:0 16:0 161 18:0 1801 18:2 21813
Lard*! 2.0 26.5 3.7 12.1 42.5 9.8 0.7
cotans, 6.4 24.2 9.1 8.0 35.6
*117), *?18).
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(A) Quartz oscillator assembly (front and
side views), (B) One side covering of quartz
oscillator assembly

Fig. 1.
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Fig. 2. Set up of quartz oscillator system
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Fig. 3. Swelling of polyethylene glycol in water at 25
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Fig. 4. Removal of tripalmitin in DBS solution at 25
°C,pH 105

A: addition of surfactant.
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Fig. 5. Removal of tripalmitin, palmitic acid and lard
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Fig. 6. Removal of tripalmitin, palmitic acid and lard
in C;2(EO)7 solution at 26°C, pH 10.5
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Fig. 7. Removal of palmitic acid and lard in

commercial detergent A solution (contain-
ing anionic surfactant) at 25°C, pH 7.8-8.8
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Fig. 8. Removal of palmitic acid and lard in

commercial detergent B solution (contain-
ing nonionic surfactant) at 25°C, pH -7
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