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Abstract

A study was designed to investigate the sorption characteristics of binary mixtures of NaCl and sucrose or

glucose stored at various relative humidities ranging from 46% to 92%. At low relative humidity below RH

65%, the sorption equilibrium was easily achieved, whereas at higher relative humidity values over 73%, all

of the mixtures tended to cintinously absorb moisture with increase in storage time. A linear equation of

log (’(%) = alog(t) + log(b) was found to be valid between the sorption rate and storage time with respect to

storage humidities. In sucrose-NaCl mixture, the slope showed a increasing tendency as the percentage of

Na(Cl increased in the mixture, while that of glucose-NaCl mixture failed to show a definite trend. Plateaus

were obtained when the amount of water absorbed was plotted on the X axis and the percent composition of

mixture on the Y axis at different storage time. The shape of plateau was varied with respect to the kind of

sugar-NaCl mixture, composition of the mixture and relative humidities. A linearity was found between

log(1-Aw) and the amount of water absorbed over the Aw range 0.73-0.92 and the slope was affected by the

kind and composition of sugar-NaCl mixtures.
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Table 1. Data calculated by sorption rate equations of sucrose-NaCl and

glucose-NaCl mixtures

Composition of Relative

Correlation

* %* %
a
mixture (%) Humidity (%) b coeff. (r)
92 -0.0822 1.3408 0.8793
Sucrose : NaCl _
80 20, 80 0.1137 1.1305 0.6559
73 -0.0816 0.8850 0.9176
Sucrose © NaCl 92 ~0.1132 1.4092 0.9389
(60 : 40) 80 -0.2360 1.4049 0.8990
73 -0.1812 1.1703 0.9526
92 -0.1386 1.4288 0.9639
Sucrose : NaCl
(40 © 60) 80 -0.1729 1.2568 0.9202
73 -0.2147 1.1742 0.9771
Sucrose : NaCl 92 ~0.1863 1.4455 0.9526
{20180 80 -0.1831 1.0993 0.8510
73 -0.3377 1.3308 0.9612
92 ~0.2674 1.6375 0.8674
Gluco;g : gloaC! 80 ~0.3307 1.4582 0.8790
{80 :20)
73 -0.2603 1.2185 0.8741
92 ~0.0905 1.3093 0.6962
Glucose : NaCl
(60 ° 40) 80 -0.2092 1.1997 0.8529
73 ~0.3599 1.3087 0.9485
Glucose © NaCl 92 ~0.1576 1.4725 0.8932
(40 % 60) 80 ~0.4349 1.6363 0.9680
73 -0.4185 1.4244 0.9254
92 -0.1891 1.5017 0.9683
Glucose . NaCl
20 ° 80) 80 -0.3279 1.5250 0.9342
73 ~0.3464 1.3370 0.9407

*Slope of sorption rate equation

**Intercept of sorption rate equation
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Table 2.

R RS o8 fa £33 “HESGH RigktE

Smith plot parameters of sorption isotherm at 20°C

for glucose-NaCl and sucrose-NaCl mixtures

Composition of Intercept Slope Correlation
mixtures (%) a b coeff. (r)
100: 0 0.098 -0.013 0.999
80:20 -0.813 -1.727 0.996
0 : -1. -2.
Glucose:NaCl 60 : 40 1.451 2.758 0.983
40 : 60 -1.559 -2.909 0.992
20 : 80 —-L10 -%L28 .Y
0: 100 -1.688 -2.520 1.000
100: 0 —-1.688 -2.520 1.000
80:20 -0.127 -1.017 0.999
60 : 40 -0. -1. .
Sucrose:NaCl 4 0.619 1.847 0.987
40 . 60 -0.744 -1.857 0.994
20 : 80 -0.182 -1.243 0.999
0:100 -1.688 -2.520 1. 000
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