22 6 Vol .22 ,No .6

2001 11 ENVIRONMENTAL SCIENCE Nov.,2001
95
Zr
9 b 9 ( E 9
310029 ,E- mail :jjshi @zju .edu .cn)
Bzr 3 ( . )
1O S7r ,250ml \500ml 750 ml 3
, 5.33%~7.68 %), 0.77% ~1.32 %, 0;
, P Zr . P , ;@
SZr , 45.99 % ~50.02% *Zr 0~0.4cm ,
96.02% ~97.16% 95.94 % ~98.01 %;® , (0~0.2cm) *Zr
, 957
P Zr; ; ; ;
:X53 CA :0250-3301(2001)06-04-0095

Leaching and Vertical Transport of Zirconiunr95 in Soils

Liu Lili,Shi Jianjun,Zhao Xiyue ,Zhang Yongxi( Key Lab. of Nuclear Agricultural Science , the Ministry of
Agriculture , Institute of Nuclear Agricultural Science , Zhejiang University , Hangzhou 310029, China E- mail : jjshi @

zju .edu .cn)

Abstract: The leaching and vertical transport of Zirconium-95 in three representational soils ( paddy soil , redyellow
earth and sea mud) in Zhejiang province and the influence of salinity on the activities of Zirconium-95 in sea mud were
studied with soil- pole installation. The results show that: (DThe content of Zirconiumr95 in collected leachate was low
after passing through soil column with 250 ml \500 ml \750 ml leaching amount . The amount of Zirconium-95 in collected
leachate of paddy soil , sea mud and red-yellow earth was about 5.33 % ~7.68 %, 0.77 % ~1.32 % and almost 0 of la-
belled amount respectively . And with increasing the total amount of leaching water, the content of Zirconium95 in col-
lected leachate varied indistinctively , which indicated that once Zirconium-95 was absorbed by soils , it was very diffi-
cult to desorb. @ In paddy soil, redyellow earth and sea mud, 45.99 % ~ 50.02 %, 96.02 % ~ 97.16 % and
95.94 % ~98. 01 % radioactivity of Zirconium-95 was concentrated in the 0. 4cm upper layer soils respectively, which
illustrated that most of Zirconium-95 re mained in the surface soils. @ With the increase of salinity in leaching water,
the amount of Zirconium-95 in surface soils (0 ~ 0.2cm) presented obviously increased, which de monstrated that in-

creasing salinity could raise the adsorption rate of Zirconium-95 in soils .
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Table 1 ~ Main physioche mical characteristics of soils tested
pH CEC ——HEK
( , =5/1) /g*kg Ycmolokg '/ % i
6.0 19.0 0.05 12.5
5.5 15.4 1.21 18.3
8.5 8.0 0.87 13.9 i
1.2 4R (1608)
95Zr02 ,
1
’ 2.284 x 10" By/ g Fig.1 Sketch map of leaching installation
(2000-06-20) , 95 %, "1l
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( 3 ) 3 , ; S zr
) ; 27 : 5.33% ~ 7.68 %, 0.77 % ~
40g( ) 1.32%, 0. ,
( 0) - 14 % 28 %o 57y , 3
9 3 ,
, 3 ), 24h 0. , Szr ,
Szr 50 ml( 49.35Bg/ ml) . Szr
, 957,
, 250ml 500ml  750ml  *°Zr , ,
3 S 7r , S Zr
1.5 )3 ,
50 ml B 7r . S7r



6 97
95 7. , 957 957,
. ( 3).
2 %7y ( )/ Bg* ml!
Table 2 The distribution of **Zr in leaching water (leached by distilled water)
( 50 ml )
/ ml 1 2 3 4 5 6 7 8 9 10 11~15
D 0 0.25 2.01 0.36 0.16
250 2) 0 0 0 0 0
3) 0.01 0.13 0.27 0.06 0.04
0 0.09 1.85 0.29 0.08 0.09 0.07 0.07 0.03 0.06
500 0 0 0 0 0 0 0 0 0.01 0
0 0.13 0.21 0.02 0.01 0 0.01 0 0 0
0 0.11 2.64 0.33 0.08 0.1 0.09 0.08 0.05 0 0
750 0 0 0 0.01 0 0 0 0 0 0 0
0 0.2 0.35 0.06 0.02 0 0.01 0 0 0 0
1) =48.87%4.77 ml*h~' 2) =12.7%0.69ml*h" ' 3) =0.95%0.03ml*h"!
3 %zr ( )/Bq* ml™!
Table 3 The distribution of **Zr in leaching water ( soil tested was sea mud)
( 50 ml )
/ ml ! Yo 1 2 3 4 5 6 7 8 9 10 11 ~15
0" 0.01 0.13 0.27 0.06 0.04
250 14?9 0 0 0 0 0
28%) 0 0 0 0 0
0 0 0.13 0.21 0.02 0.01 0 0.01 0 0 0
500 14 0 0.25 0 0 0.01 0 0 0 0 0.01
28 0 0 0 0 0 0 0 0 0 0
0 0 0.2 0.35 0.06 0.02 0 0.01 0 0 0 0
750 14 0 0.01 0 0 0 0 0 0 0 0 0
28 0 0 0.01 0 0 0 0 0 0 0 0
1) =0.95%0.03ml*h"' 2) =30.95%1.81ml*h" ' 3) =33.74%2.19ml*h"!
2.2 %zr ( ).
4 , Pz ( ) .CEC
. 3 zr ( . ) .
,  250ml .500ml  *°Zr Lo~y
750 ml 45.99 % ~ S
50.02% *zr 0~0.4cm , Szr ,
96.02% ~ 97.16 % 95.94 % ~ CEC s
98.01 % . S7r , Szr ,
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Bzr 5, 99.57%~99.87% 99.47 % ~99.77 %.
250ml 500ml 750 ml , ( (0~0.2cm)*Zr
0) 95.94% ~ 98.01 % *°Zr 0~ , Szr
0.4cm 14% 28 % 2
4 %7Zr )/Bgeg!

Table 4 The vertical distribution of °>Zr in soil column(leached by distilled water)

/cm

/ ml 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0 1.0~1.5 1.5~2.0 2.0~3.0 3.0~

83.29 27.98 8.93 7.31 7.15 6.24 6.25 5.32 3.01
250 218.57 18.57 4.99 1.98 0.99 0.38 0.12  0.03 0.00

205. 60 11.23 3.04 1.57 1.71

94.02 17.05 9.95 8.42 7.84 7.26 7.23  6.33 3. 64
500 194.93 41.91 5.19 1.17 0.55 0.20 0.10  0.07 0.01

191. 47 14.64 2.21 1.16 0.82

89.69 15.95 7. 46 6.71 6.47 5.78 6.04 5.98 3.08
750 219.52 28.60 3.48 1.32 0.64 0.27 0.17 0.08 0.03

194. 46 14.91 3.89 2.65 2.33

5 % Zr ( )/Bq'g’]

Table 5 The effect of salinity on the vertical distribution of SZrin soil( sea mud)

/cm
/ ml / %o 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8 ~
0 205. 60 11.23 3.04 1.57 1.71
250 14 230.12 3.12 0.09 0.10 0.12
28 242.68 13.41 1.10 0.17 0.09
0 191.47 14.64 2.21 1.16 0.82
500 14 196.54 7.32 0.57 0.16 0.15
28 265.11 20.34 0.72 0.27 0.16
0 194. 46 14.91 3.89 2.65 2.33
750 14 208.66 2.06 0.31 0.41 0.17
28 254.717 7.38 0.54 0.07 0.00
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