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1.2 0~ 30 cm

1
Tahe 1 Physical and chemical poperties of the soils used for the determination of K adsorbine-desotbing kinetics

pH 0. M CEC Clay(< 0 005 mm) Exchangeable K
T reatment pH(H,0) (gkg 1) (cemol(+ ) kg 1) (gkg ) (mg kg~ 1)
CK 750 2.56 18 4 452 7 68 3
N 701 27. 64 20 56 480 1 63 8
NP 703 27.01 20 74 502 3 510
NK 6 97 28.22 20 58 524 8 775
M 753 26. 19 24 16 459 75 8
NPK 741 29.52 23 4 499 7 78 9
MNPK 7 58 30.51 26 54 563 9 84 8
1.21 K' 2.000 g (1 mm 1.2.2 K' 2.000 g (1 mm
) D ) (G
1 ml min~ ' R )
K* ( ), K" 0.05 mol L™ ( CaCly) , 0~
, 0.05 mol L~ ! 20,20~ 40,40~ 9 min "
(KCl) 1 ml min~ ' 2,4,6 min K
0~ 20, 20~ 40, 40~ 60 min ,
2,4,6 min K*
1.2.3 K'
¥% )47 Peristaitic-pump ( Aq)
— e " 1= BE2I 08
J 0 8ml mn” Ac AL VW K*
BRIt 28
Medicinal-use 'syring?’ g
f#¢F Quartz-sand—» 2
%% Stock-solution
7% Quartz-sand—» 2 ,
4K Filter-paper —p
%3 /K Peristaitic-pump K* (K
24 min, N NP NK
! 28 min, M NPK MNPK 32 min
Iml mm
(CK N NP NK 32 min,
NPK 36 min, M MNPK 46 min)
K*
Y ,CK M 52 min , NK
453 Fraction-collector NPK N 58 min _NP 46
1 min , MNPK 64 min

Fig. 1 Experimental se-up used for detemination of K* adsorbing-
desorbing kinetics
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Fig.2 Kindic cuves of K adsoptio - desorption
( A) (CEC)
2 , K" ,
14. 1~ 19.2 cmol kg™ ' 11. 6~ 17.5 cmol kg ', K* ,
24~ 32 min 46~ 64 min CEC i i )
, (CEC) , K
K+
CEC CEC 2 . B ,
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2 K’ (Vi Va) (Int)
Table 2 Regression equatiors of velociy (V,, Vq) versus time( Inz) for K* adsorptiordesoiption reaction
A dsorption Desorption
Treatment A B r SED A B r SE
CK 1 6872 - 04813 0 884" 0.43 1.2955 - 03389 0.813" 0.63
N 2 1374 - 06306 0 897 0.37 1.478 7 - 03959 0.825" 0.56
NP 22367 - 06468 0 20" 0.28 0.9377 -0218 0.770" 0.74
NK 2313 - 06731 0 94" 0.15 1.744 9 - 04767 0.921°" 0.31
M 23621 - 06841 0 Ml 0.12 1.720 6 - 04677 0.923"" 0.37
NPK 2 479 4 - 07225 0 9%9"" 0.08 1.5 - 03938 0.839" 0.45
MNPK 27856 - 0892 Q0 956" 0.14 2.040 1 - 0525 0.943"* 0.29
(r) CEC Q 915" - 0916"" — 0.747 - 0.868" 0 865" - 0. 668
Coefficient of Clay 0 873" - 085" — 0.78" 0.806" 0 793" — 0.751
correlation
1) SE: Standard error
3
Tale3 Change of K* adsorption percentage with time( %)
Treatments
Time( min) CK N NP NK M NPK MNPK
2 7.8 14.8 15.3 16 1 18. 9 16.9 19 8
4 28.4 38.1 35.9 36 2 37. 8 36.5 391
6 48.2 4.8 52.9 54 6 M1 4.5 57.3
8 63.8 67.7 64.7 64 4 643 646 69 8
10 76.6 76. 8 73.5 730 73.0 73.0 771
12 85.1 8.6 79. 4 79 3 .9 8.3 823
14 90. 1 87.7 84.7 845 8.8 .8 870
16 94.3 91.6 89.4 891 87. 6 8.8 90 1
18 97.2 N8 93.5 925 91. 4 R.7 93 2
20 99.3 97.1 97.1 96 0 A1 %. 1 95 8
4 100 0.4 98.8 98 9 91. 3 97.8 97.9
% — 100 100 100 ®.5 ®.9 990
» - - - - 100 10 100
10 , 51.7% ~ 74.3%, (roos= 0.754, n=17)
51.7% , A CEC
74. 3% 90% r=0.867 r= 0.8, ,
) 0% CEC
90% , CK MNPK 4 min
K 28.4%  39.1%( 3),
5 ,K* In¢ K" Inz
K ( r=0929" ~
, B 0.982" 7 ), B

30. 554~ 41. 101 ,

CEC
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4
Table4 Change of K* desorption percentage with time( %)
Treatment
Time( min) CK N NP NK M NPK MNPK
2 6.3 7 4 6.9 129 10. 12.7 14.9
4 19.5 221 16. 4 299 21. 5 28.7 4.3
6 39.1 39 7 2.3 46 1 37. 6 4.6 4.1
8 57.8 61 8 41. 4 591 2.3 57.3 57. 1
10 70.3 743 5.7 675 6. 4 66.2 61. 4
12 76.6 824 0. 743 7.5 7.6 74.9
14 81.3 86 8 0. 0 799 80. 5 7.7 8l 1
16 85.2 90 4 7.9 85 7 8.9 8.8 86. 3
18 89.1 926 81. 9 89 6 €. 6 8.6 89. 7
20 92.2 94 1 87.9 929 9. 89.8 9. 1
% 95.3 949 P2 94 8 %. 0 9.0 9. 4
2 96.1 93 6 9.7 96 1 %. 6 %.9 %. 6
k) 97.0 9 3 97. 4 96 7 g7. 9%. 2 97. 1
36 97.7 971 %3 97 4 %. 0 %. 8 97. 7
40 98.4 97.8 . 1 98 1 %. 7 %. 1 %. 3
46 99.2 98 5 100 98 7 ®. 9.7 %. 8
L) 100 99 3 - 99 4 100 9. 4 . 4
58 — 100 — 100 — 100 100
5 K* (Int)
Table 5 Regression equations of K* adsorptior desorption percentage versus reaction time( Int)
Adsorption P (%) Desorption P %)
Treatment A B r A B r
K - 2.301 41101 0.989 9" -9.146 1 30.952 0 958"
N - 6226 34.353 0. 90** -0.9299 28.323 0 29**
NP -7 %44 34.323 0. 994" - 25.39 35.019 0 982"
NK -6.7385 33 83 0. 995* 2 019 27.05 0 962**
M - 1.3188 31.174 0. 992* -9.%95 31. 062 0 963"
NPK -3.0791 32 02 0. 989 -0.1266 27.355 Q971"
MNPK 2 3377 30.554 0. B4 3.8939 26. 548 0 9%62""
(r) CEC 0 867* 0. 81" - 0 401 0.568 —
Coefficient of Clay 0 853" 0. 854" — 0 269 0.493 —
correlation

%

qu( %)= A+ Blnz; **

qu(%) = A+ Blnt
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STUDY ON K* ADSORPTION-DESORPTION KINETICS OF PURPLE SOIL

2

Xiong Mingbiao"? Tian Yingbing! Song Guangyu"  Shi Xiaojun' Mao Bingheng'

(1 College f Resources and Enwironment, Southwest Agriciurd University, Beibei, Chongging 400716, China)
(2 Sicluan Soit-Waer Consevaiion and Ecwl qgy-Emwirorment Mot aed Base, Chengdu Sichuan 610041, China)

Abstract Soil samples were taken fran O~ 30 an layer fran selected plots with various fertilization treatments from a 10
years fixed site field trial in the National Purple Soil Fertility and Fertilizer Efficiency Montored Base. Kinetics of K adsorption
and native K desorption of the soil samples were studied. Results showed that K™ adsorption and desorption equilibrated in 24~
32 min and 46~ 64 min, respectively, and the capacity of K* equilibrium adsorption and desorption were 14. 1~ 19.2 camol kg™ !
and 11. 6~ 17.5 anol kg™ ', respectively. Correlation analysis indicated that soil cation exchange capacity (CEC) and clay con
tent were important fadtors tha affected the time and the capacity of K* equilibrium adsorption; soil CEC and exchangeable K
content were important factors that affeted the time and capacity of K* equilibrium desorption. As mentioned above the effeds of
long-tem different fertilizer application on soil CEC, clay content and exchangeable K content affected the time and capacity of
K* equilibrium adsorption and desorption in purple soil.

There was a linear relationship between K* adsorption- desorption velocity and the reaction time (Int), and the slope of re-
action velocity regression equation and K* natural logarihm of desorptive percentage regression equation, the original readion
velocity and the original absorptiue percentage were closely related with soil clay content and CEC. Elovich and first-order diffe
sion equations were the best and the worst models for K" absorption and desorption, respectively. Exponent and parabolic diffe
sion equations lay between Elovich and first order diffusion equations. This indicated that the K* adsorptior desorption in purple
soil were not a simple process, but a complex process tha was affeded by soil expanding, activation of soil adsorption sites ae-
tivizing, soil surface diffusion, and so on.

Key words K" ; A dsorption-desorption; Purple soil



