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Abstract

Desorption experiments were carried out on soybean (Tacgwang) at 5, 15, 25, 35, 45°C for moisture contents between
6.74 and 28.87%(db). The method employed was to measure the equilibrium relative humidity (ERH) of air in
contact with the grain under static conditions, using an electronic hygrometer. The effects of temperature and moisture
confents were investigated, and the measured values were fitted to the modified Henderson, the modified Cinmg-FPfost,
the modified Halsey, the modified Oswin and the modified GAB model. The ERHs of soybean under the moiture
content of 16.67%(db) decreased with an decrease in moisture content and temperature, but the ERH of the moisture
content of 28.87 %(db) material decreased with an increase of temperature. The modified GAB model was the best
in describing the EMC/ERH of soybean.
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Table 1. Equilibrium moisture content/equilibrium relative
humidity models

Model Equation
Modified M= {MF
—A(T+O)

Henderson RH=1 7exp[7A( T+ @MB]

Modified u=24 L Ty omRH
Chung-Pfo 55,

st RH= exp[— g Cea:p(—B . ]M)}
1

Modified M= [exp(A+B- T)]p [-mRH €

Halsey RH=exp[7W

Modified = mg] ¢

Oswin RH— {(A+f;- Ty 1]"

4 (%) - B RH
e
(1—B+ RH)(1—B » RH+% < B« RH)

Modified

GAB 4.0, Ee

RH= 0= My - ML L
71 -1 -1

RH : Equilibrium Relative Humidity(decimal),
M : Equilibrium Moisture Content(%, db),
T : Temperature('C), A, B, C : Parameters
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Table 2. Experimental desorption equilibrium relative humidity
data for soybean

Moisture content Equilibrium Relative Humidity(decimal)

(%,db) 5 15C 25T 35T 45C
674 0287 0317 0338 0354 0369
11.48 0574 0592 0607 0611 0616
1670 0724 0737 0747 0749 0750
267 0811 0821 0820 0816 0812
28.87 0847 0835  08% 0830 0828
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Table 3. Desorption parameters and mean relative percentage
deviation(P) for modified Henderson, modified Chung-Pfost,
modified Halsey, modified Oswin and modified GAB models

Parameter P(%)
Model R? F _
A B C EMC ERH

Modified
Henderson 0000141 1.0488 4313 09967 2194.5** 1058 643

Modified
Chung-Pfost 5460 01024 2581 09953 1551.8** 1271 745

Modified
Halsey 27471 000348 1355 09994 130434** 483 2.0

Modified
Oswin

MgdlAged 49007 09754 5736 09997 227049** 421 148

10.1407 00231 1731 09987 57380** 686 3.59
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Fig. 1. Desorption equilibrium moisture content/equilibrium relative
humidity for soybean by using modified Henderson model.
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Fig. 2. Desorption equilibrium moisture content/equilibrium relative
humidity for soybean by using modified Chung-Pfost model.
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Fig. 3. Desorption equilibrium moisture content/equilibrium relative
humidity for soybean by using modified Halsey model.
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Fig. 4. Desorption equilibrium moisture content/equilibrium relative
humidity for soybean by using modified Oswin model.
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Fig. 5. Desorption equilibrium moisture contentfequilibrium relative
humidity for soybean by using modified GAB model.
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Fig. 6. Comparison of desorption equilibrium moisture content/
equilibrium relative humidity for soybean with 5 models at 25°C.
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