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Table 1 Physice-chemical parameters of the soils sudied
pH (< 0.001mm)
Soil type (H,0) 0.M.(gkg " CEC anol(+ ) kg™ ! Clay( %)
6.0 19.0 0.05 12.5
5.5 15.4 1.21 18.3
4.7 3.1 0. 94 12.5
6.4 31.5 0.24 23.5
8.5 80 0. 87 13.9
12
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Table2 Dynamic change of *Z specific adiviy in water

Time (d)
Water soil type 0 0.25 0.5 1 3 5 8 12 20

108.16  94.02 81.98 63.02 33.52 18. 66 12.70 6.9 0.91
108.16  51.28 34. 21 23.75 9.75 4.25 2.05 0.8 0.85
108.16  62.88 51.51 36.10 5.3 3.08 1.83 0. % 0.45
108.16  89.50 67.34 49.02 19. 11 8.9% 5.10 2.51 0.73

(0 %o0) 108.16  92.11 82.27 67.78 39. 86 2.97 11.50 4.93 1.37

(14 %o0) 108.16  93.39 80. 42 64. 63 38. 45 17. 58 2.9 0. 59 0.41

(28 %o) 108.16  87.49 84. 10 64. 67 38. 12 27.20 10. 80 1.42 0.67

(14 %o0) 108.16  96.55 91.70 68. 40 19. 82 9.2 4.2 1.58 0.32
pH (pH ) ) (

) ( ) CEC
( ) ) i QSZr [9~ 11] )
, 9SZr
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Table 3 Regression equation of the dyramics of accumulation and diappearance of ®Zr specific

adwiy inwater

r

Watersoil Confidence Confidence Dd ermine
type Regression equation level interval coefficient
C,=61. Rexp(— 0.204 17) + 46 24exp( - 1.264 91) 95% c,t3.62 0.98 3
C,=8.55exp(— 0. 136 8¢) + 99.61exp(— 2.047 41) 95% C,£15.08 0.90 4
C,=6.5lexp(— 0. 141 8¢) + 101. 65exp(— 1.336 5¢) 95% C,x13.54 0.9722

Cy=25. Rexp(— 0. 183 31) + 82 T4exp(— 1. 114 01) 95% C,x3.64 0.98 3

(0 %o) Cy=61.45exp(— 0. 196 31) + 46. Tlexp(— 1. 035 41) 95% C,x3.72 0.976

(14 %o0) C,=47. Rexp(— 0.272 81) + 60. T4exp(— 0. 784 41) 95% c,*9.86 0.988 3
(128 %o) C,=74.5lexp(— 0.255 8¢) + 33. 65exp(— 1.549 21) 95% c,t7.52 0.9928

(114 %o) C,=31.3Rexp(- 0.229 0¢) + 76. 84exp(— 0.530 8¢) 95% c,£10.52 0.988 5
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Table4 Dynanic change of *Zr specific activity in sludge of riverbed
Time (d)
Water-soil type 0 0.2 0.5 1 3 5 8 2 0
0 85. 16 157. 96 289. 16 485. 38 595.90 638.88 681. 45 72828
0 433, 12 556. 86 631.97 729. 58 TI1. 787.69 796.43  796.51
0 340. 14 415. 34 525.74 750. 91 767. 62 776.86 783.37 78726
0 123. 64 278 54 408. 29 620. 48 6. 89 725.52 744.99 75857
(0 %o0) 0 102. 29 157.99 253. 36 434. B 559. 31 o5.27 694.97 72224
(14 %o0) 0 89. 87 170. 27 276. 47 446. 89 604. 21 716.85 734.94  736.27
(28 %0) 0 136. 21 141. 49 275. 89 445.29 523.09 47.55 719.86  725.23
(14 %o0) 0 65. 39 80. 00 243. 47 595.34 609. 64 712.23 732.82 74200
7 1% 5
— , (13. 10 d)
< (15.53d) < (15.64 d) < (17.85 d) < (20. 65 d) <
(21.46 d), T2 7
50% , 5 (Tv2=
0. 36 d) < ( Ti2= 0.5 d) < ( Ty2= 0. 88 d) < (T1/2= 1. 60 d)<
(Ty= 1.80 d) < (Tya=10.94d) T2 Slr
, 2.1 5 r(
0.957) o 57.6, 7.17%),

95



834 39
5 i
Table 5 Regession equation of accumulation and disappearance of ®Zr specific activiy i shidge of riverbed
2
Watersoil . . Confidence Confidence Determining
Regression equation . L
type level interval coefficient
C.= 735. 59— 455. 46exp(— 0. 199 81) — 280, 13exp(~ L26891)  95% C.129.%  0.975
C.= 803.32- 63.76ap(~ 0.133 41) - 739.56exp(~ 2105 0r) 9505  C.EUS5. 12 0.9577

C= 79. 82— 48 06exp(— 0. 137 81) — 742.76exp(— 1. 340 2t) 95% C.£105.42  0.9682

C.= 764 42— 188 60exp(— 0. 179 61) — 575. 82exp(~ 1. 08551)  95% C.126.68  0.982
(0%) C.=733. 18- 456, 08xp( - 0. 192 51) - 277. 10exp(~ 1.0221)  95% C.t28.74  0.976
(14%) C.=739.58- 358 15exp(— 0.270 11) - 381 43exp(— 0.71981)  95% C.174.38  0.9860
(%) C.=730.89- 556, 18xp(— 0.252 31) - 174 Tlexp(— 1.93381)  95% C.157.2  0.904
(14%) C.= 745 03- 233, 80exp(— 0.225 61) - 511 23exp(— 0.4 11)  95%  C.*101.46  0.9783
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DYNAMICS OF ACCUMULATION AND DISAPPEARANCE
OF ZIRCONIUM:-95 IN WATER- SOIL SYSTEM

Shi Jiar jun'  Chen Hui® Liu L 1
(1 Key Lab. ¢ Nuclear Agriculiural Science, the Minisiry ¢ Agriclture, Institute
o Nudear Agriaulturadl Sdence, Zhgiang University, Hangzhou 310029; 2 College f Iif ormatics and Eledronics,
Zhgiang Institute f Sdence and Technology, Hangzhou 310033)

Summary

The dynamics of accumulation and disappearance of ®Zr in sk kinds of water- soil systems was studied
by using isotope-tracer technology, and the fitting equation was confirmed by application of nonlinear re-
gression method. The results showed. 1. The specific adivity of ®Zr in water was reduced quickly in the
beginning and then tended to slow down gradually. The descend velocity differed fran one water soil sys-
tem to another. This indicated that the sludge of riverbed had strong capability of adsorption to *“Zr which
was as follows: panfan red soil> red-yellow earth> blue purple clay> paddy soil> sea mud> sand. 2.
The specific activity of “Zr in sludge of riverbed increased synchronously with time and reached a counter
balance afier a period of time. The balancing time of different soils differed in the following order: red yel-
low earth( 13. 10d) < panfan red soil( 15. 53d) < sand( 15. 64d) < blue purple clay( 17. 85d) < paddy soil
(20. 65d) < sea mud(21.46d) ; 3. The differentiation analysis( the determine wefficient r? and nfidence
interval) of the fitting equation of dynamics of accunulaion and disappearance in each system indicated
that each regression equation could describe the behavior process of °”Zr in water and bottom soils more ef-
ficiently.

Key words Zirconium-95, Waer soil system, Dynamics of accumulation and disappearance,

Nonlinear regression, Confidence interval, Confidence level, Radioecology



