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Table 1 Basic properties of the soil samples used in experiment
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Soil Bulk Organic specific Mechanical composition (size:mm)

layer density matter surface (%)

(cm) (g / cm?) g/ kg) (m?/ kg) 0.25—0.01 0.01—0.001 <0.001 -
0—14(A) 1.29 9.15 253120 60.22 18.03 21.63
14-—30(B) 1.40 i 6.96 264340 57.36 19.75 22.76

>30(C) 1.30 4.76 215110 66.74 14.68 18.54
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Fig.] Adsorption and desorption isotherms of Water Vapor of the soil samples at 20C and 30T
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Fig.2 Comparison of adsorption and desorption isotherms of water vapor among
samples of different soil layers
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Table 2 Desorption heat of adsorbed water based on the unit mass (gram)of dry soil (AH,,J/ g)

N méﬁff T G R 6
Temperature vapor Adsorption equilibrium sample Desorption equilibrium sample
() pressure
(%) A B C A B C
0.10 22.98 18.39 31.82 32.57 34.11 35.38
0.66 18.22 22.73 20.47 36.30 28.72 32.32
4.72 23.36 30.84 28.73 3591 31.64 24.14
15.97 27.32 30.77 22.76 37.69 31.74 38.25
20 33.93 34.13 37.54 27.17 39.42 38.95 39.01
54.23 40.98 33.07 40.38 41.28 39.87 47.67
72.60 48.09 44.84 31.34 50.19 50.87 44.73
86.74 48.92 51.71 46.53 51.23 45.83 49.68
94.67 60.13 52.89 " 45.96 64.03 61.41 79.65
0.34 40.15 43.61 36.78 3498 33.44 20.58
0.69 36.53 20.82 26.46 29.91 . 27.60 35.90
5.19 25.47 44.56 23.43 32.92 28.58 29.69
16.65 23.93 29.29 26.78 39.10 35.90 18.90
30 35.13 36.24 27.07 27.79 40.97 22.38 26.52
54.24 35.13 30.06 34.49 42.03 29.37 30.85
72.59 39.66 37.89 33.16 42.48 34.80 33.06
87.36 40.57 44.35 31.31 43.59 53.32 42.60
94.90 57.48 63.60 38.20 57.78 52.47 42.18
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Table 3 Desorption heat of adsorbed water based on the unit amount (mole) (Al~7w ,kJ / mol)

FIXE KRS
B | Relative o 5 T G54
Temperature vapor Adsorption equilibrium sample Desorption equilibrium sample
(T) pressure
(%)
A B C A B C
0.10 481 176 - 516 283 294 384
0.66 231 199 207 175 135 236
4.72 90 121 122 96 86 76
15.97 62 7 59 66 58 78
20 33.93 ., 47 53 4] . 48 47 53
54.23 41 34 37 38 36 51
72.60 36 34 28 37 37 38
86.74 27 30 31 28 25 30
94.67 24 23 23 25 25 27
0.34 502 934 883 216 187 137
0.69 227 199 210 148 102 168
5.19 85 167 88 7 54 73
16.65 49 64 62 60 48 35
30 35.13 48 38 43 44 23 34
54.24 37 32 42 36 23 31
72.59 31 31 32 23 23 26
87.36 23 25 20 22 26 24
94.90 21 25 17 20 17 17
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A STUDY ON ADSORPTION AND DESORPTION OF SOIL
WATER VAPOR

Min Ancheng and Zhang Yiping

(Northwestern Agricultural University, 712100) *
Summary

Upon the experimental study by using methods of equilibrium vapor pressure and
differential thermal analysis, the distinguishing features of adsorption and desorption
isotherms of the gaseous water in soil at 20C and 30C and the characteristics of desorption
heat of the adsorbed water are discussed in the present paper. The results are shown as fo-
llows: ,

1. When the relative vapor pressure reached to 72—75%, capillary moisture condensa-
tion began to appear in the tested soil.

2. Besides the clay content, specific surface area and organic matter content of soil, tem-
perature also affected the amount of gaseous water adsorbed in soil, and the amount of
residual water in samples of desorption equilibrium at 30°C was more than that at 20C while
the moisture content of adsorption equilibrium samples at 30C was less than that at 20C in
the general range of the relative vapor pressure.

3. A hysteresis effect existed between the adsorption and the desorption of soil water va-
por, and its extent showed a consistent order with the clay content and specific surface area of
soil. The hysteresis effect also strengthened with increasing temperature.

4. The partial molar desorption heat of the adsorbed water at very low soil moisture
content was far higher than that at high soil moisture, suggesting that it mainly depends on
chemical adsorption for dry soil to adsorb water vapor molecules at the initial stage.

Key words Soil water vapor, Adsorption, Desorption, Capillary condensation,

Hysteresis effect



