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SIMULATION STUDY ON "Cs DISTRIBUTION IN THE EACH COMPONENT OF
IRRIGATION-FARMED GRAY - BROWN DESERT SOIL HUMUS

AIKEBAIER * Yida-hong' > JIA Hong+ao' TUERXUN * Tuer-hong' A.I. Karpuhin®  S.P. Torshin®

(1. College of Prataculture and Environmental Science Xinjiang Agricultural University Urumqi Xinjiang 830052 ;
2. Russian State Agricultural University Soil Agricultural-Chemistry and Ecology Department Moscow Russia 27550)

Abstract: The components and characters of humus in irrigationdfarmed gray-brown desert soil were studied and gel
filtration method is used at indoor experiment to study the bond properties of the foreign source '*’Cs and soil humus’
components. Results show that the bonding rate of "’ Cs was the highest in clay mineral 78.37% of total. 21.63% of
"7Cs was accumulated in the humus the bonding rate of *’Cs with humic acid fulvic acid and humin were 5. 78%
6.60% and 9.25% respectively. The humic acid and 'V Cs formed four low weight complex moleculars their average
molecular weights are > 700 392 168 and < 100. But humic acid and '"’Cs can not only be bonded into the stable
organic-inorganic composite but also into humus — metal ion complex with very high stability.
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1
Table 1  Parameters of gel filtration tube (ml)
14 v V. 14 Ve

[ rs i

total capacity gel capacity capacity of washed liquid

o max . .
. X K interval of minimum
free capacity maximum capacity .
and maximum value

25.8 6.9 13.8 5.0 18.8 5.0-18.8
1.2.6 Compugamma — 1285 (LKB )
. (HA) . 0,
Cs
e 2
260pm 450 pm
o 2.1
- Cs 2, ‘
2
Table 2 Basic properties of Xinjiang irrigationfarmed gray-brown desert soil humus
item content
organic carbon content (g/kg) 0.68
organic carbon reserves(t/hm? 0 ~25cm) 37. 44
humus’ proportion on organic matter( % ) 68. 00
type of humus HA /FA 0. 68
R,0, humus combined with dissociate R;0, (%) 1.63
caleuim slightly combined with humus(% ) 19. 61
calcuim tightly combined with humus(% ) 1. 80
humin (%) 42. 81
extiction ratio of humus 0.001% Eq 0.04
C:N 8.18
2
0.68g/kg 0 ~ 25cm 0 3. 4
37.44t/hm’. 68% 19.61%
o 17.97%
1.61%
0. 68 4.91%
1 N o o
N 2.2 YCs
.
B. B. [Tonomapésa u T. A. ITnoTHUKOBa PTCs
3 4, "7 Cs 1100Bq (20000Bq)
. 5.78% ; YTCs 1320Bq
N 6.60% ; 1850Bq
3 4 9.25% s (15765Bq) "' Cs
78.37% - w7

Cs o
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Table 3 Organic carbon content from different extraction method

the way of extraction

0. Imol /L
NaOH
X & 0. Tmol/L H,80, after calcuim detached after calcuim detached
directly extracted by 0.1 mol/L
item soil total 0. 1mol/L NaOH 0.02mol/L NaOH
NaOH "
carbon directly extracted
by 0. 1mol/L
HA FA .50 HA FA HA FA
total carbon 29V total carbon total carbon
content of organic 0. 68 0.097 0.01 0. 087 0. 06 0.26 0.12 0.14 0.02 0.011 0.0091
carbon(g/kg)
R 100 15.85 1.63 12.79 9. 80 42.48 19.61 22.88 3.27 1. 80 1.47
proportion( % )
4
able omponents of soi umus 0
Table 4 Comp ts of soil h %
HA component FA component
A HA + FA A HA/FA
item 1 2 3 12 1 2 3 humin
total total
. 1.63 19. 61 1. 80 23.04 9.80 4.91 17.97 1.47 34.15 57.19 42.81 0. 68
proportion
123 1° R, 0, N R, 0, o
Note: The I 2 3 and 1* in this table are representation for free combined states of humic acid and fulvic acid in R,0; combined states with Ca the
stable R, O;and the composite of clay minerals.
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Table 5 Molecular weight of "’ Cs and humic acid composite

mass average organic carbon

I?7Cq

intensity of

components w:‘i‘;’;(i:;) KA leutated by grid model ’1’0181“1\14*1;4;eig]1t molecular weight content "7 Cs radioactivity
(MM) C(mg) % Bq %
I 5.0 - - >700 >700 2.5 543 4.30 69.5
I 1.5 0.470 ! 629 425 392 1.2 261 0.14 2.4
3.570 359
17.5 0. 906 0.225 169 168 0.9 19.6 1.25 20.2
0.519 167
I\ 23.0 1.900 — — — — — 0.49 7.9
19. 6% 2 23.5%
3 22.7% 17.9%
2 16. 7% 17. 4% o
3.1 N N N
3.2 "Cs
0. 68% 20000Bq
1.63% 42.81% -
40% ~ 60% 0% . 4325Bq  21.6% Cs
- 5.78% 6. 60%
. 9.25% . " Cs
78.37% -
o 36 °
121 o
(HA) . (FA) (HM)3
. HA FA o
HM B. 20
Oden HM o
pH ( Size Exclusion Chromatography SEC)
. HM (UF). (UC) (Viscometry) «
o o Cedanexc G - 10
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HM \ \ “Cs 4
o MM >700 MM 392 168 MM < 100
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