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Adsorption of Radioactive Nuclide Zirconium — 95 in Soils
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Abstract: Isotopic tracer techniques were applied to study adsorption of zirconium — 95 in different soils including paddy soil on
powdery loam, red — yellow earth, paddy soil on blue purple clay and sea clay. The results showed that after zirconium — 95 entered
into the flood soil, the metal was quickly adsorbed by soil particles and reached the adsorption equilibrium. The saturate degrees of
adsorption rate were different with various soils studied. Thus, the rank of the ability of zirconium — 95 adsorbed, was found to be: sea

clay, paddy soil on blue purple clay, paddy soil on powdery loam, red — yellow earth. The sorption isotherms of zirconium were de-

termined in the present investigation.
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Table 1 Physical and chemical parameters of the soils studied

45 3 pHOUKIR) ALK /g - kg ! CEC/cmol -+ kg™' Kiki/%

1 /Mt 6.0 19.0 0.5 12.5
2 W4ME 5.5 15.4 12.1 18.3
3 HER 6.4 31.5 2.4 23.5
4 R 8.5 8.0 8.7 13.9

mL = A, PR35 45 (Edison U. S. AL ) 5%,
1. 4 RI8i& T
1. 4.1 %Zr LEAN [A] 53 6 4 398 v i 0 By

TE 84 H 10 mL BEEE B O &I 7ok, /K
W 5.00 mL (HLTG 4 750 Bq » mL~") SR 5 20 B A
500.,300,100.50.20.10.0 mg iR 4 Fif + 1 (45 1
HE3ANEE) o M HIEAL TR KRS IS #E 0.5
h JG7E 80 — 2 FUELLAHL LA 2 000 v+ min =" 555 2.0
10 min, WHR |35 CE T 20 mL &8 08RO, 1
MHIZE 1. 00 mL(3 DNEE ) & TR SR . 7E
BH1244 BIfYHL - Z38 — IR BEIS A A 16 BE 2 o
1. 4. 2 9 Zr 7 358 v g B 0 - ol 2

7£ 108 H 10 mL 335 B0 A 45 A S ZeFs 7K
W 5. 00 mL( L& Bl 750 Bq - mL~") , 885 43l A
100 mg b3k 4 Fl 38 (R Fp -4 3 MR SRS )55
HEE 0.5h 1 h.2h.8h,24h,72h,120 h,192 h flI
336 h HURE X0 T HBORE b A7 50 WA B TR YRR 9 2
W, Jr P9k A 1. 4.1,
1. 4.3 Zr 78 4358 i W B A5 TR

1E 72 10 mL B3 B0 43I HLTE BE N
60.120,180.,240.300.360 Bq - mL~" 4 *ZrF, /K% Wk
5.00 mL(RRRR LIS BEAS 12 HD), 85 53 A 100
mg iR 4 Fh 3 (A £33 AN ER), A EHE
12h(IREE R 25 °C £1°C), W& H X S Ze 105 B
Ho RPRR S AL | IR T RORNE BRI, ik

ST KCRAS o TEPR G A8 LHRY 8 h, AR HE A 10 mL
PR BT . B0 R R TE TR I EIE A TR
[ 1. 4. 1, EHMA_ER SZeF, JKIET 5. 00 mL, F£75)
S B B = . I R EE 6 IR,

HRE5TR

2.1 %7 ZEAE U2 1 35 Y IR B

MFE 2 AT RLFE (1) FERIFER Zr LG BB
T, R P R B 3R S5, L R R /INIBU - e >
HEW> I > L, (2) FEE TR, 1
HEXT 7 IO B A AH R IE T . 7E 500 me ([ L 1:
10) THERRIE, HEJRXT O Ze 1M 15 96. 9% ,
U8 L /Ry R 2T W B R A Bk B T
90. 8% .87. 2% A1 83. 6% o WX 4 Fh - HExt KA
14 °°Ze ELAT A A R BT PR L st A b
2.2 *Zr FE LB RO M F &SRR

Bl I ] A RE G, e 57 R B 384N T 3
i, Zead—ErtalG, ik B0 R, s R Wk
3,

2

SRR (D 7E SRt — e i, £
b 7 1 W R 36 B 4 S ) B SR TTEIN , Ok — 1
FIEL, X R HIC IR o 4 Fh LRI S22 A
AT, HBUE B RN RS R A ™ 1E
F /K BTREE R 0. 02 BYSEE AT, 485 336 h [
B, WX 27 R IK 98.0% , RN
93.1% , /Mo 128 91. 7% , B 4130y 87. 4% 5 (2) 1 4%
Xf 7 HAATRSR A SFVE R, AEAR PR 0.5 h, e 5t
W BfE T kAR 71 29% 1) %7y, HERURWIE T 55. 6%
LTI T 42. 6%, /N LRI T 48.7% ;5 28 1h

F2 HERAEX 7 WHELEME (%)

Table 2 Effects of soils amount used on adsorption rate of *Zr(% )

BEE 1. 4.1, —
q‘RIEJ FRTes T /mg
1. 4. 4 97r {6 3 eb {1 Z2 2505 [} 500 300 100 50 20 10
o — 05 U, Mt 87.2 78.4  48.7 32.7 23.7 18.2
£ 12 125 ‘mL OB = SR AFIA. 2k K WL 836 742 426 30.1 19.8  15.7
£ 5.00 mL (FCIGEE 750 Bq - mL™"), SRJGBII0A H4R  90.8 881 556 435 317  23.8
100 mg FiR 4 Fh+ 3 (5 Fb +3E 3 N E ) I+ 3 W 96.9  90.5 712 52.8  39.3  29.6
x3 X 2 IRHEEEE (%)
Table 3 Balance process of adsorption of soil on *Zr (% )
T QLB E] /
0 0. 50 1 2 8 24 72 120 192 336
N =S 0 48.7 55.4 62.6 70. 3 76. 8 85.3 91.0 91.5 91.7
4T 0 42.6 50. 1 57.8 65.6 72. 1 79.0 86.5 87.3 87.4
T 0 55.6 62.3 70.7 78.5 84.3 91.3 92.6 92.9 93. 1
bR 0 71.2 79.9 87.6 95.9 96.9 97.4 97.7 97.9 98.0
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Figure 1 The sorption isotherms of **Zr in soils
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Table 4 Multi — step sorption of *Zr in soils (% )

o 7 [ EL Sorption ste
Ee ! P

1 2 3 4 5 6

Mt 86.4 88.7 89. 4 91.8 91.6 92.0
WL 86.2 86.0 87.1 87.5 87.8 88.0
HER  89.3 92. 1 92.9 92.7 93.2 93.5

TR 96. 4 96.0 97. 4 96. 6 97.5 98.2
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