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Fig 1 A schematic drawing of the culture device 15 20
used to simulate a one-dimensional macroscopic rhimsphere, 12
adapted fran Hinsnger( 1992)
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Table1 Net release of K from muscwvite as affected by P application (mg pot™ ')
Treatments Radish Pale chio
203 18
329 240
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Table 2 Chemical canposition of K-bearing primary minerals

Si0,%  ALO%  Fe,0,%  FeO% Mg0% Ca0% Na,0%  K,0%  MnO%

65 97 19 6 0014 0 432 0 107 0 487 197 10 93 0 0016
45 44 % 6l 18l 116 235 0 092 0 509 8 90 0018
3 (mg kg™ ")

Table 3 Exchangeable and nonexchangeable K contents of the wo minerals after washing

Mineral Excangeable K Nonex changeable K
50 6 567 6
172 2 1558 3
01

5(mmol L™ ), 3

o 11 ..
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05 1 0000g Fig 2 Skech map of the experiment apparatus
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221
4 (mmol kg™ !, t= 500min)
Table 4 Effed of different organic acids on K released from minerals
T reatment Feldspar Muscovite
CK 2 4lcch 4 4lcce
1 mmol L= 6 12b 18 8b
5 mmol L™ ! 7 05a 24 va
1 mmol L™! 4 43h 15 07b
5 mmol L™ 571a 19 Ola
1 mmol L' 5 42a 17 63b
5 mmol L™ ! 5 76a 23 29a
5% s CK
4 500 , CK ,
1 mmol L™ ' 5 mmol L™ 153 9% 192 5%,
83 82% 136 9%, 124 9%
139 0%; ,Tmmol L™ " 5 mmol L' 328 1%
445 4%, 241 7% 331 1%, 299 8%
428 1% , s
) 15 2% ~
32 9%
(1 mmol L™ 1) H
[5]
- L Summ [
H+
9 pH
2 H+
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5 H* (mol L™ ")
Table 5 Concentrations of H* and organic ligands in organic acid solutions
H
Organic acid H* concentration Concentraton of organic ligands
1 mmol L™ ! 76 103 698 1073
1 mmol L~ 58 10°° 517 10°*
1 mmol L™ ! 77 104 668 1074
5 mmol L™! 172 102 162 1072
5 mmol L™ ! 132 10° 121 10°°
5 mmol L™ ! 173 103 157 1073
5 HY
, , 106~133
) JH' )
)
222
1 mmol 1™ > > ,
; 5 mmol L™ ! > s
) , 1 mmol L~ !
> R s
; (5 mmol L™ 1)
Song HuanglSJ H*
5 ;
H" > > ,
[13]
H* Si O Si Al O Al s ,H'
; K"
H+
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31
(Transfer Function Model, TFM)
4161 TpM
( ) TFM
, (Stochastic) ,
(Probability density function, pdf)
311 ¥
Qex(t) C(ti) (Va)i/ t;
g(t) = n (D
o Qex()dt . C(t:) (Ves)i
1g(t) : Qex(t) s C(t) i
s (Ve)i 1 ; b+ st
2 [17] Cs7
(gi- g)’
¢ - n (2)
o (n= D(n-2) s°
1 n 1 n
tg= & ;5= Jn_ 1o &~ g)’? s gi
[14~ 16] |
()= —=—exp/~ (- )72 7 (3)
J2
2 Int (Moment method) ,
[ 14,16] .
= E(1) - ShE(1) (4)
= InE(t?) - 2lnE(t) (5)
E(t) E(1) e ,
[16],
n1
B i+ ti1 g(ti)+ g(tiv1) ]
E(t) = i:O[ 5 5 li (6)
n1 ) ) 2 ) ]
E(t2)= [(tl+ tz+1) g(’ﬁ)"‘ g(twl) IfL:| (7)

i= 0 2 2

312 )
[15].
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k Int —
M= |1+ er 8
2 . v
M s k , L1516,
k= Qe(t)dt Clti) (V)i (9)
0 i=1
32
321 ,
(1) : 3,
, (6.
2
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Table 6 Coefficient of skewing in probability density fundion
Treatment Feldspar Muscovite
1 mmol L= ! 422 251
5 mmol L™ ! 4 47 2 4
1 mmol L1 398 198
5 mmol L™ ! 576 427
1 mmol L™! 437 34
5 mmol L™ ! 576 391
n
2 g
RS g
E
2 5%
Fn) <
G & z &
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> & 2
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i¥ e
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& °
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& [8] Time(min) B [8) Time(min)
3
Fig 3 Probabiliy density function of feldspar and muscovie
322 (3)~(7, ?
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7
Tabe7 Paraneter of feldgpar and muscovite in the model
( Feldspar) ( Muscovite)

T reatment 2 5

1 mmol L™ ! 37 1 46 415 136

5 mmol L™ ! 349 173 4 @2 1 41

1 mmol ™! 3 170 418 1 31

5 mmol L™! 278 210 34 1 58

1 mmol L™! 343 1 54 411 143

5 mmol L™ ! 28 202 374 1 58

2 2 2
7 , ,
2 2
2 2
2 2
2 o
2
7 2 2 2
’ ) ,  lmmol L
5mmol L™ ! R 2 > > ; , Immol L™ !
> > ,  Smmol L~ ! >
2
4
a 0.06 e Immoll' LMME 0.035 o ImmolL' LMME
S 0sb —— I mmol L' 314 § 0.03 —— lmmol L' #il6
s O Smmoll' LHE 3o O SmmolL' THRIHE
&% 0.04 ——— Smmol L' ##l{K 8 % 0025 —— S5Smmol L' B{H{H
pR =8 0
S 0.03 2 g
S & m S g 0015
Zy 002 1\; BKE-MER . R R
E w Ze 0|
S £ 0.005 e,
] e 0d \!2“..'“lI'(((Ilﬂc(I((l(ll(ll!(((l(l(lj.
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B 18] Time(min) Bt f8) Time(min)
4

Fig 4 Comparison between the measured datea

and the simulated data of probability density function(M: measured;S: simulated)

323 (8) ,
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Fig 5 Compar son between the measured data and the simulated
data of the total K released(M : measured; S: simulat ed)
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EFFECT OF ORGANIC ACIDS ON MOBILIZATION OF K FROM
K-BEARING MINERALS AND STOCHASTIC SIMULATION OF
DYNAMIC K RELEASE

Cui Jiaryu Renli Wang jing guo Zhang Fusuo
( College o Agriaultural Resource and Environmentd Sdence, China Agriaultural University , Bejing  100094)

Summary

Based on the culture experiments, the mechanism of K mobilization from minerals has been
studied with flow extraction technique by simulating the types and the concentrations of organic acids
that plant roots excretes under P deficiency The results showed that organic acids significantly stimu-
lated K release from minerals, and the release of K increased with the concentration of organic
acids Moreover, the mobilizing ability was closely correlated to the type of the organic acids and
minerals The release of K from feldspar and muscovite was simulated by a transfer function mod-
el The simulated data was correlated with the measured data It indicated that the transfer function
model is useful in studying mobilization of strudural K in k- bearing minerals

Key Words Organic acids, Strudural K, K released, Transfer function model, Stochastic simula

tion



