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Dynamics of Accumulation and Disappearance of Zirconium — 95 in Wheat — Soil System
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(Institute of Nuclear Agricultural Sciences, Zhejiang University, Key Laboratory of Nuclear Agricultural Science, the Ministry of
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Abstract: The dynamics of transportation, accumulation, disappearance and distribution of *Zr in the wheat — soil system is studied
by using isotope — tracer techniques for simulated pollutants, and the mathematical model of the behavior law is built. It was shown
that (1) *Zr was transported rapidly in the system after it was put into the surface layer of soil. The uptake of *Zr by wheat was mainly
via root, and redistribution in all parts of wheat occurred consequently. The concentration in root was much higher than that of hers
parts of wheat plant. The specific activity of **Zr in wheat plant rapidly increased to a maximum value, then decreased. The specific
activity of *Zr in each part of wheat plant was found to be arranged in order of root > straw > husk > seed. (2) *Zr is mainly
detained in 6¢m of soil surface, and specific activity of *Zr in soil present an individual exponential declining with depth of soil. (3)
The dynamic law can be described as multinomial exponential function of concentration in the wheat — soil system. (4) The wheat
plant has some ability to accumulate **Zr in soil.
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Table 1 The dynamic change of *Zr specific activity

in wheat — soil system

/d + 15 b
t/a

Uics EX0 Tt AR A R
3 58.24  29.86  4.16 0.07 0.01 14. 63

55.36 38.32 5.95 0.55 0.05 25. 64

52.84 57.74 7.73 0.72 0.10 29.12
14 49.39 87.06 8.53 0.86 0.12 35.35
23 47.93 94. 49 10. 62 1.24 0.15 59.18
32 46.56 84.38 9.78 1.39 0.15 56.51
42 43.80 76.20 7.28 1.78 0.15 51.58
52 41.00 47.32 7.17 1.93 0.16 44.33
62 38.78 47. 60 6.09 2.18 0.17 36.85
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Table 2 Relationship between CF value and time

t/d 3 6 9 14 23 32 42 52 62
WHERT  0.25 0.46 0.55 0.72 1.23 1.21 1.18 1.08 0.95
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Figure 1 An open two — compartment model
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Table 3 The vertical distribution of *Zr in the soil

d/cm
0—2 2—4 4—6 6—8 8—10 10—12 12—14
3 229.7 70.0 10.9 2.7 1.4 0.5 0.4

6 218.7 56.5 11.9 2.8 1.2 0.6 0.7
9 202.5 69.4 12.9 2.3 1.3 0.8 0.7
14 179.1  64.1 10.8 4.2 1.4 0.8 1.0
23 161.8 75.1 12.6 5.7 1.7 0.9 1.1
32 150.6  74.4 12.7 5.3 1.1 1.0 0.8
42 137.2  67.5 11.8 3.1 1.6 0.7 0.9
52 119.1  64.7 15.8 2.5 1.1 0.6 0.8
62 109.6  58.9 12.6 2.8 1.7 1.0 0.9
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Table 4 The regressive equation for vertical distribution

of *Zxr in the soil

t/d Bl 5 s
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62 y =206.8 e ¥ 2 0.929 4
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