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Abstract

Moisture sorption isotherm is the relationship between equilibrium moisture content (EMC) of a sample
and equilibrium relative humidity or water activity at a specific temperature, which is essential for developing
drying models. This article describes three methods for determining EMC of hygroscopic materials. (1) The static
desiccator isotherm method is performed by placing the product (dried or hydrated) into a humidity control
chamber at constant temperatures and followed by measurements of the weight gain or loss with time until
equilibrium is reached. (2) The dynamic sorption method is an automated determination of water activity
simultaneously with measurements of the sample’s weight changes until an acceptable level is reached. (3) The
dynamic dewpoint isotherm method measures water activity directly by using a standard chilled mirror dewpoint
sensor and moisture content is gravimetrically tracked using an electronic balance. In the last method, the
sample is not required to equilibrate to a known water activity level; rather its water activity is directly measured
at each point. By fitting the experimental equilibrium moisture content — equilibrium relative humidity (water
activity) data acquired by any method of isotherm determinations to the selected isotherm equation(s), isotherm
equation constants are obtained. The level of discrepancy between the proposed model and the experimental
data is explained by statistical parameters.
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Figure 1 Typical equilibrium moisture content

isotherms (adapted from Henderson et al., 1997).
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Figure 3 Schematic diagram of the static desiccator

isotherm method. (Carter, 2008).

Table 1 Standard saturated salt solutions to maintain desired relative humidity in a sealed chamber (QLW}S, 2548).

Saturated salt solution %RH Saturated salt solution %RH
Sodium hydroxide (NaOH) 6.0 Strontium chloride (SrCl,) 70.9
Potassium hydroxide (KOH) 8.0 Sodium nitrate (NaNOs) 74.3

Lithium chloride (LiCD) 11.3 Sodium chloride (NaCl) 75.3

Potassium acetate (CH,COOK) 22.5 Ammonium sulphate ((NH,),SO,) 81.0
Magnesium chloride (MgCl,) 32.8 Potassium chloride (KCl) 84.3
Potassium carbonate (K,CO) 44.0 Strontium nitrate (Sr(NO,),) 85.1
Magnesium nitrate (Mg(NOs),) 52.8 Barium chloride (BaCl,) 90.2

Sodium bromide (NaBr) 57.6 Potassium nitrate (KNOs) 93.6

Cobalt chloride (CoCl,) 64.9 Zinc sulphate (ZnSO,) 95.0

Magnesium acetate (Mg(C,H;0,),) 65.0 Potassium sulphate (K,SO,) 97.3
Potassium iodide (KI) 68.9 Copper sulphate (CuSO,) 98.0
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CH,COOK, K,COs5, NaCl waz KCl fagunisvnassdu usld
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Figure 4 A cross-sectional view of environmental
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pattern (Kacharu and Matthes, 1976).
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Figure 5 A rapid method of collecting ERH data based
on temperature and RH sensors (Chen and Vance

Morey, 1989).
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Ineldiwuaas Chilled mirror dewpoint a1 a,, @1Uns
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Figure 6 Schematic diagram of the dynamic dewpoint

isotherm (DDI) method. (Carter, 2008).
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