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Effect of Temperature and Relative Humidity on’/Absorption

Characteristics and Kinetic Models of Different Absorbent

ZHAO Ya, SHI Qi-long, WANG Xiang-you, WANG Juan
(School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)
Abstract: The static adsorption method was employed to investigate the moisture absomption characteristics of seven different moisture

absorbents, including calcium chloride (CaClz), sodium hexametaphosphate, sorbitol, konjac glucomannan (KGM), chitosan, activated
aluminum oxide powder, and bentonite, which were exposed to different temperatures (2 °C, 10 ‘C, and 18 ‘C) and relaive humidities (RHs)
(76%, 86%, and 96%) for 15 days. The results showed that moisture absorption for the same absorbent increased with increasing RH at a fixed
temperature, while moisture absorption varied for different-absorbents with elevated temperature at a fixed RH. The Weibull model was used to
fit the experimental moisture content-data; the ‘model parameters of M. and £ were obtained, and the relationship between M. and
temperature/humidity was established using linear regression analysis. Except for sorbitol, the accuracy of fit of the moisture content datato the
Weibull model was high. The moisture absorbents with high holding capacities (M) were CaCl, (1117~2.137 g H20/g), sodium
hexametaphosphate (0.297~0.856 g'H.0/g), and sorbitol (0.083~38.567 g H20/g), with j ranges of 25.5~119.8 h, 91.2~290.0 h, and 1.1~185.6 h,
respectively. The M., values of chitosan and bentonite were found to be dependent on temperature and RH, while those of sodium
hexametaphosphate and sorbitol were only affected by RH. These results will provide a theoretical basis for RH control during modified
atmosphere (MA) storage of Agaricus bisporus.
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Fig.1 Effect of relative humidity on-moisture absorption
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Table 1 Effect of temperature and humidity on Kinetic

parameters of absorbents

R 5 B EIC RHI% M/(gH20/g) ph  R? MRER6

2 76 0.215  35.7 0.860 8.22
2 86 0.245  30.7 0.870 7.49
2 96 0.260  23.1 0.958 3.88

10 76 0.165 19.2 0.938 4.61
10 86 0.222 226 0.962 3.76
10 96 0.289  38.40.931 618
18 76 0.145  13.9 0.966 248
18 86 0.187__ 148 0.991 1.62
18 96 0.245  21.40.941 4.83

S
S

2 76 1.667  119.80.985 7.38
2 86 1.623 89.20.984 7.07
2 96 2.093  104.90.994 5.04

10 76 1245 3950995 3.11
K FAHS 10 86 1.146° 285 0.981 4.56
10 96 1117 25.50.983 4.09
18 76 1378 37.80.999 2.00
18 86 1.657 5220963 7.71
18 96 2137  66.40.971 6.82

18 96 0.088  14.6 0.937 4.15

2 76 0.351  290.00.979 9.79

2 86 0.588  228.10.985 7.00

2 96 0.631  148.50.995 3.93

10 76 0.417  175.70.987 6.01

~Ma#Esm 10 86 0.557  106.50.999 1.23
10 96 0.856  149.40.997 2.53

18 76 0.297 957 0.998 1.75

18 86 0.445  9650.978 9.42

18 96 0.679 = 91.2:0.985 4.30

2 76 0222 3420959 4.27

2 86 0.289  34.6:0.979 3.02

2 96 0.302 44.6 0.891 8.51

10 76 0.166  20.10.946 4.56

BT HERME 10 86 0.294 ~51.80.914 8.13
10 96 0.524  116.60.957 9.41

18 76 0.140 1440979 2.16

18 86 0.209 17.6 0.973 2.75

18 96 0.367 58.40.946 6.93

2 76 3.611 1.1 0.909 29.44

2 86 33.409 2.4 0.988 15.26

2 96 37.211 1.7 0.979 10.92

10 76 5723 1.8 0.932 18.77

oLy SLpE AE 10 86 26.904 1.3 0.996 4.70
10 96 34.057 1.1 0.996 3.67

18 76 0.083  185.60.979 7.43

18 86 24998 1.1 0.997 8.69

18 96 38567 9.1 0.991 11.22

2 76 0.146  11.10.939 3.64

2 86 0.151  10.9 0.902 4.51

2 96 0.159  11.30.913 4.47

10 76 0.129  15.80.973 2.69

EHEAMEH 190 g5 0144 1740968 3.03
10 96 0.164  21.20.935 4.70

18 76 0.131 152 0.970 2.97

18 86 0.141  16.10.966 3.12

18 96 0.205  42.50.841 9.47

2 76 0.073  13.7 0.820 8.12
2 86 0.090 13.50.980 2.44
2 96 0.095 11.10.849 6.36
b+ 10 76 0.062  10.7 0.964 3.20
10 86 0.077  13.0 0.936 4.39
10 96 0.101  22.9 0.803 9.48
18 76 0.057  10.0 0.965 2.50
18 86 0.068  10.30.978 2.13
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Table 2 Relationship between M., and temperature/humidity
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> Ak BB 47 M.,=0.018 RH-1.042 0.812
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