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Fig. 1 Schematic diagram of the
1.4 7 ’ device of the fiker paper method
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20 1 NH; K* Ca 8. 000g 2 000g \ \
0.050.0750.1 0.35 1.0 4 Omo L™ ' NH,Cl(  KCI) 40ml, 51,2001 20C
24 \ 40ml 95% 2 \ NH,Cl1 ,
50ml Imol L™ ' KCI 24 NH; ; KCI , Imol L™ ' NH,0AC
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1 )
(1 , F Foos,
NH: Ca™ C.v ,
1 NH; Ca*
Tahel Average concentration of NHf Ca® in original, filter paper extracting, and residual solutions and statistic results
F c.v
Ton Average Average concentration in Average
concentration i filter paper extracting solution concentration i
original solution residual solution
(mol L™ 1) (mol L™ (mol L~ 1) (%)
NH} 0.475 8 0.474 4 0.4259 1.93 6.8
0.062 83 0. 0632 0.065 05 2.9 3.1
0.006 902 0. 006 279 0.006 117 4.09 6.2
Ca 0.4713 0.4870 0.4912 2.6l 2.1
0.052 19 0. 052 05 0.052 39 0.292 1.7
0.005 502 0. 005 724 0.005 630 0. 898 4.3

: Foe=9.28(n= 3, n,=3)
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20% , - ,
20%, 0.02mol ' (13.47%)
10% , , ,
F (0122 Faos(9.01), ,
F o (469.77 ) Foo(28.24),
() 20% |, 0.03~ 0.04mol L™ ,
, ,
2.3
2
F (277.6 ) Fooi(28. 24), F (L 162) Foos(9.01),
. .
. 0.02mol L™
.
F , F
1.085 Foos(19.30),
. 2 )
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Table 2 NHi concentration deemined with filter paper and ethyl al cohol extracting methods and satigic results
NH,C Concentration treatments ( mol L= 1)
Method Repeat  0.02 0. 05 0.08 0.12 0.16 0.2
1 0.003 385 0. 006 282 0.011 547 0.021 33 0.027 19 0.039 58
2 0.003 0 0. 006 328 0.011 588 0.020 3 0. 028 64 0.0380
3 0.002 58 0.007 4 0.011 26 0.021 &4 0.029 72 0.038 28
0.002 988 0. 006 450 0.011 47 0.021 10 0.028 76 0.038 62
CV% 13.47 8.99 1. 56 3.34 4. 45 2.18
1 0.003 301 0. 007 705 0.013 57 0. 026 8 0.035 67 0. 046 67
2 0.001 4 0. 005 581 0.013 35 0.02 45 0.031 51 0.0456
3 0.001 71 0. 005 693 0.015 52 0.024 90 0.031 44 0.044 3
0.002 137 0. 006 326 0.014 15 0.04 75 0.032 87 0.045 52
CV% 47.73 18. 83 8. 44 8.93 7.37 2.61
D Fug= 9.01(n=5, no=3), Foo=282%4(n,=5, n,=3), Fye= 19.30(n,= 5 n,=2)
2.4
0% Ca” 3
NH.,Cl, KC1 , Ca” C.v

, 3 , NH4Cl, KCl ,
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and statistic results
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Table 3 Ca® concentration of filter paper and centrifugal extrading solutions of unsaturated soils with 20%water content

B

37 ,511.95 )

2+

Ca

2+

Ca

Ca

2+

NH,Cl  KCIl (mol L™ 1) Concentration treatments

Method 0.05 0.075 0.1 0.35 1.0 4.0
NH,4C1 0.018 56 0.037 66 0. 058 84 0. 94 64 0.1908 0.274 1

0.02 8 0.044 73 0.071 07 0.010 13 0.210 0.258 1
KCl 0.015 45 0.030 2 0.051 76 0.100 8 0.1792 0.2152

0.025 12 0.042 89 0. 064 42 0.1162 0.196 4 0.2124
C.V% 14.3 16.97 13.34 8.77 8.9 12. 88

: Foe=19.30(n,= 5,n,= 2
2 2
o 2 o
2.5
() 20% 15%, 10% K" NHy
2 3 NH;, K NH; K ,
, JNH: K 20% > 15% > 10%
2 2 2 2
(1
2
Freundlich K* NH;
(4 K" NH: Freundlich
r (k) n

, 199, 27~ 37
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Freundlich

Table 4 Fitted paramders of Freundlich equation in ion adsorption isotherms in ursaturated soil with different water contents

()

Freundlich

Freundlich equation

Ton Water content ( % )
k n r
NH; 10 0.1220 1.920 0.987"
15 0.1347 1.973 0.97 3**
20 0.1577 2.205 0.9870™"
K* 10 0.2477 1.501 0.9829"
15 0.274 3 1.580 0.979 8™
20 0.3789 1. 681 0.918 8**
g:anol kg™ ', ¢:emol L7!
51201 NH: K 2 3,
, ,

Snyder V A

’
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DETERMINATION OF ION ADSORPTION ISOTHERMS OF UNSATURATED
SOIL WITH FILTER PAPER METHOD

Wang Yu Zhang Y+ ping
( Department of Natural Resources and Environmental Sciences, Northwest Science & Technol gy Unwersity o
Agriculture and Forestry, Yangling, Shaanxi 712100 China)

Summary

The filter paper method discussed in this paper shows good sensitivity and reproducibility to
unsaturated soil solution concentration changes, so it can be used to obtain ion adsorption isothems
in ursaturated soils. It is also quite concordance with the centrifugal method and the ethyl alcohol
extracting method. NH3 K* adsorption isotherms in unsaturated soil obtained with the filter paper
method possess ordinary characteristics of ion adsorption isotherms, and can be significantly fitted by
Freundlich equation. With a certain equilibrium concentration, the adsorbed amount in solid phase
and fitted parameters ( k, n) of Freundlich equation increase with increasing solution/ soil ratio,
indicating that increasing solution/ soil ratio can promote ion adsorption reaction in unsaturated soil.

Key words Filter paper, lon adsorption isotherms, Unsaturated soil



