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Detergency of Alkaline Ionized Liquid
Shiori Miyamoto

The detergency of the alkaline ionized liquid of pH 9.6 was compared with that of the
ion exchanged water (pH 5.8) and the acid ionized liquid (pH 2.9) by applying DLVO
theory. Polystyrene latex particle and sodium dodecyl sulfate (SDS) were considered to
the fiber and the solid particle charged with negative ions in water respectively. It was
supposed that the potential barriers of adsorption and desorption corresponded to the
adsorption and desorption rate constants (k,, k). The two constants (&, &) of SDS to and
from polystyrene latex were determined through the stopped-flow technique. The
adsorption rate constants were 10.6x10", 3.55%10" and 8.44x10* mol’dm’s’, the desorption
rate constants were 843, 862 and 9.29 s”, the values of k./ky were 1.26x10*, 4.12x10° and
9.09%10° mol'dm® and the standard free energy change (A G) was -7.84, -7.19 and -7.65 kcal
mol” for the ion exchanged water, the alkaline ionized liquid and the acid ionized liquid
respectively. The adsorption rate constants were dependent upon the water hardness of
the used liquids and the desorption rate constants were dependent upon ( -potential of
polystyrene latex particles in the liquids. The smaller the value of k./ks was, the more the
washing condition was effective. The detergency of the alkaline ionized liquid was
determined by comparison with AG of the other liquids. It was made clear that the
detergency of the alkaline ionized liquid was 1.09 times of the ion exchanged water and 1.07
times of the acid ionized liquid.
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Table 1 The values of pH and water hardness
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Fig.1 Block diagram of the electric conductivity stopped-flow system.
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Fig.2 Plots of C" vs. time. Cis the reciprocal of the concentration of
DS ions which could adsorb to particles in ion exchanged water.
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Fig.3 Plots of C' vs. time in alkaline ionized liquid.
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Fig.4 Plots of C' vs. time in acid ionized liquid.

Table 2 The kinetic and equilibrium data for sodium dodecy! sulfate”

L k, Ry k, / ky AG
Liquids ; . Tl
mol'dm3s™ st mol*dm? kcal mol™
Ton exchanged water 10.6 X 10* 8.43 1.26X10"  7.00X10° —7.84
Alkaline ionized liquid 3. 55X 10* 8.62 4.12X10° 2.29X10° —7.19
Acid ionized liquid 8. 44X 10" 9.29 9.09Xx10° 5.05X10° —7.84

a) k,: Rate constant of adsorption, k4 rate constant of desorption, K: equilibrium constant, A G; standard free energy change
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Fig.5 The semi-logarithmic plots of the desorption curve of DS ions
from particles in ion exchanged water.
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Fig.6 The semi-logarithmic plots of the desorption curve of DS ions
from particles in alkaline ionized liquid.
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Fig.7 The semi-logarithmic plots of the desorption curve of DS ions
from particles in acid ionized liquid.
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Fig.8 The curve of the total interaction
potential energy between SDS and
polystyrene latex particles as a
function of distance d
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