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Table 1 Basic properties of
g | wewms | FERE s £ o | L fBE
gL oy (cm A ) (meq/100g
Soil Locality Depth o M Total N (H,0) v CEC
AR e MePEig B 0—20 1.05 0.073 8.32 12.79
imL b= BEPI B . 110—140 0.68 0.062 7.92 P18
Byt BepE R )i 0—20 1.40 0.085 8.15 [ 12.09
By LB ferEge ) 80—100 0.86 0.060 7.92 13.78
e o PerEEE 0—20 0.88 0.065 8.08 11.01
R  BeEEigE 0—20 0.78 0.055 7.00 19.42
WL | BEEw 0—20 0.87 0.054 8.22 10.10
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Table 2 Equilibrium adsorption capacity of water vapor of soil samples
%M o’ B (%)
‘Zﬁ E olsture content
+ A C oW B (PP
So1 o . Relative moisture
Temperature
0.9664 0.9741 0.9816 0.9891. 0.9964
20 5.341 5.656 5.967 6.378 6.652
it
30 5.000 5.312 5.692 6.116 6.427
20 8.052 8.446 8,708 9.066 9.468
W o A ‘
30 7.798 8.221 8.472 8.928 9.189
20 4.204 4.424 4.682 5.037 5.402
Bt
30 3.946 4,172 4.452 4,879 5.289
20 5.468 5.723 15,876 6.231 6.528
By R - )
30 5,054 5.338 5.514 5.992 6.324
20 4.375 +.644 " 4.834 5.250 5.574
Ealiia o :
30 4.099 4.379 4.664 5.096 5.312
20 9.101 9.524 9.782 10.169 ' 10.490
HER
30 8.798 9.322 9.424 10.000 10.284
20 . 5.401 5.852 6.100 6.635 6.814
Bkt
. 30 5.285 5.638 5,950 6.518 64599
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HE AR
soils used in experiment
PR ZhiE ‘ ERBRE 2% (Fie: mm)
(m?/g) (%) Content of different particle sizes
Specilic "otal salt
Zpecil Total 52 >0.01 | 0.01—0.005 | 0.005—0.001 | <0.001 <0.01
102.42 39.28 6.44 16.14 23.31 46.39
140.03 ) ) 37.11 5.56 14.01 36.22 56.39
67.59 59.55 1.61 8.62 20.4% 30.78
101.R83 59.04 3.20 7.41 24.91 35.53
68.32 49.74 3.44 10.88 23.11 37.43
152.66 35.97 10,54 11.99 38.26 60.80
92.10 0.63 53.71 7.26 — 18.6% 34.29
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Fig. 1 Adsorption isotherms Fig. 2 Adsorption isotherms

ERBAFHRMRS HBE RO S FEREZH, BEHEFARR
(CEC), e (S) RIHmF Ak (<0.0lmm) &EAMI, BN SEKGEA
SRR A B B, XA (n=7) 45514 20°CH: 0.9130%%, 0.9761%*
0.9269**; 30°C WJ: 0.9146%**_ 0.9751%* 0.9225**;ii%ﬁﬂﬁﬁ%%kﬁf%%iﬁﬁ%ﬁz}:ﬁ
W REME T, EARE R BL, CEC, s <0.0lmm Bk &BNZM, RSERE
%L RBATHENEARNEEEWER, _

ARG LIAREE 24 /NIHBO RS I B R 2 25 <<0.005 ARG I 2 3 B P 4 BUAR



136 | + - 2 Eicd o 25 &

®3 HRHSEKNTERE

Table 3 Equilibrium time of water vapor adsorbed on soil samples

Fom M OE N N
B OB Egquilibrium t1@e (hoqr)
I B o B
- w S OE X B E (/R
T Relative moisture
emnerature
0.9664 0.9741 0.9816 0.9891 0.9964
20 120 144 144 ‘ 168 192
it ‘
30 — 120 120 120 120
‘ 20 168 192 163 192 192
iR | ‘ _
‘ 30 i 120 120 i 144 ' 144 - 144
‘ 20 9% 120 144 144 168
By
30 84 84 84 108 132
‘ 20 144 144 168 168 168
By L HMAR ‘
30 84 84 108 108 132
20 144 163 168 168 168
¥ ot
in . 96 96 490 144 144
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20 144 168 168 192 192
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Table 4 Values of thermodynamic function of water vapor adsorbed on soil
samples under the cendition of meisture content ot 5.3%

R 0o I - 1 Nichvisic
Soil Relotive parcial elative partial molar free energy| Relative pactial molar entropy
molar enthalpy 20°G 30%C 20°¢ 30°C
it —~{74.64 —20.52 —15.13 —0.60 —0.58
Byt —40.60 —3.33 ~1.99 . —0.14 . ~=0.13
By rbE —19p.9% ~22.33 —16.25 —0.67 —0.65
o4 —75.53 —5.68 ~3.06 —0.27 ~0.26
B4 —85.89 —22.5% ~20,28 —0.29 —0.28
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STUDIES ON THE PROPERTIES OF WATER VAPOR
ADSORBED ON SOILS AND ITS THERMODYNAMIC
FUNCTIONS

Bai Jingling, Zhang Yiping and Dai Wanhong

(Northwestern Agriculiural Universizy)

Summary

Studies on the properties of water vapor adsorbed on some loessal soils were conducted by
means of the method of equilibrium water vapor pressure, and the thermodynamic functions
(relative partial molar enthalpy, entropy and free energy) were derived by using adsorptiom
isotherm. The results obtained are summariged as follows: . ‘

1. The adsorpnon of water vapor on soils was similar to that of BET, belongmg to mul-
ulayer sorption.

2. 'The greatest equilibrium sorption capacity of topsoil of the samples used in experime-
nts was in the sequence of clayey loessal soil>salt-affected soil >old. manured loessal soil>
cultivated soil >dark cultivated loessal soil; but that for the different horizons in the same 501l
was in the sequence of argillic horizon>topsoil horizon. There was a positive correlation be-
tween the greatest equilibrium adsorption capacity and the CEC, specific surface and the phy-
sical clay content of soil. ‘

3. The equlhbrmm time of water vapor adsorbed on soil samples was shortened as the
temperature was raised, and it was prolonged as the relative moisture (P/Ps) was increased.

4. When the moisture content of soil was 5.3%, the sequence of values of the relative
partial molar enthalpy of water vapor adsorbed on soils was: dark cultivated loessal soil >
cultivated loessal soil >salt-affected soil>old manured loessal soil; that for the same soil (dark
cultivated loessal soil) was: topsoil horizon>argillic horizon. And the sequence of the relati-
ve partial molar free energy and entropy was basically similar to that of the relative partial
molar enthalpy.

5. There was a negative correlatian between the relarive partial molar enthalpy, free en-
ergy and entropy of water vapor adsorbed on soil and the specific surface of soil. And at the
same time, a negative correlation could also be found between the relatlve partlal molar en-
thalpy and CEC of soil, all being closely relative to temperature.



