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Abstract ;: The static adsorption of Zr and dynamic adsorption of Zr and Pu(]V) on silica gel in

HNO; solution were studied. The study results show that adsorptive capacity of Zr is about

0.225 mmol/g. Adsorption of Zr increase with decrease of HNO; concentration and silica gel

size, likewise with increase of the rate of liquid to solid and Zr concentration. Zr is adsorbed

but Pu(]V) is not adsorbed on silica gel column in 4 mol/LL. HNO, solution so it is possible to

separate Zr and Pu(]V) from acid solution by adsorption on silica gel. The adsorbed Zr on

the silica gel can be efficiently eluted with 2 column volume of 0. 2 mol/L oxalic acid, the elu-

triation reaches to 99. 2%, and the silica gel can be used repeatedly.
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5 g PPO,0. 3 g POPOP,60 g 600 mL
400 mL X-100 ;10%
-10% . .
IRIS Advantage ,
Thermo Jarrell Ash ; TRI-CARB
2200CA , PACKARD
;SHA-B )
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1.2.1 85~90 C )
55%.
330 m*/g.
8~10 nm,
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,90% 10. 1 nm,

. 5% HNO;
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20 h, o

,26 C 0 =
0.624 g/mlL; ps=1.603 g/mL,
e=61.07%, w=0.81%.,
1.2.2 Zr
ICP-AES . Zr
- . PuCl\»)
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1.2.4 Zr
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Fig.1 Relation of Zr adsorption and time
¢(HNO3) : 1—0. 1 mol/L,2——1. 0 mol/L,
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Zr N
1~3, 1, lgD-c(HNO;,) 2,
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0. 373 mmol/g, , . Zr



2 : G\ 83
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Table 1 Effect of HNO; concentration on the .
145 -
static adsorption capacity of Zr o Y 0839 Ox 14557
é R =09534
¢(HNO3)/(mol « L) Q(Zr)y/(mmol + g~ 1) D(Zr)/(mL+ g™ 1) = 140k
Q
0.1 0. 242 29. 39 ZD
1.35-
1.0 0. 225 25.17
>
2.0 0. 209 23.43 1.30, I 3 3 y
3.0 0.196 21. 32 ¢ (HNO,Y (mol-L 1)
1.0 0.188 20. 31 2 7r
Fig. 2 Distribution ratio of Zr in HNOj; solution
2 Zr
Table 2 Effect of silica gel size on the static Zr lg D
adsorption capacity of Zr o NIilOnjiCm s
d/mm Q(Zr) o/ (mmol + g~ 1) 1 mol/L ,/r
(No silica gel) 0.034 Zr”>Zr(OH)37>Zr(()H)§+>Zr(()H)j>
<<0. 42 0.163 Zr(OH) ., ’
0.25~0. 42 0.174 ’ Zr Zr COHD,
+ +
0.177~0. 256 0.189 Zr(OHD, ’ H
0.149~0. 177 0. 209 °
2.1.3 Zr NaOH
0.100~0. 147 0. 234
Zr
’ ° Zr
3 Zr Zr
Y.
Table 3 Effect of Zr ion concentration on the L
. . . ~ Hg (_/2 ()4 ZI'
static adsorption capacity of Zr
° :O. 1~0.6 mol/L Hz (:2 ()1
o(Zy/(g+ L™H Q(Zr)ey/(mmol « g~ 1)
Zr ) ] °
0.8 0.221
) 0.2 mOl/L HZC’2 ()1
1.0 0. 234
er 4 o 4 . Zr
1.2 0. 247
Y (Zr)>=99.3%,
1.6 0. 280
2.0 0.329 4 0.2 mol/L H,C,0, Zr
2.5 0. 345 Table 4 Elution rate of Zr by 0. 2 mol/L
5.0 0.373 H,C,0, as elution solution
o(Zr) /(g « L
Y(Zr) /%
7y H,C,0, NaOH
7r 0.083 4 0.0836 99.76
, 7r 3 2 0.090 2 0.090 8 99. 34
i 7r . 0.102 1 0.1027 99. 42
, Zr s 0.109 1 0.1097 99. 45
o VA 0.1285 0.129 3 99. 38
5% . 0.1418 0.142 3 99. 65
1 2 ’ 0.148 9 0.149 6 99.53
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2.2 Zr Pu(lV) mmol/g, ., Pu(lV)
2.2.1 Zr Pu(l\) 5 4.88 mg/g.,  4.0mol/L HNO, ,Zr

3 Zr 0.041 5 mmol/g, [2]

Pu(l\V) \ 5 3 30%, Pu(lV) 2.96 mg/g.

s Zr PuClV) . 4.0 mol/L HNO,
) Zr,Pu(lV) o Zr  Pu(l\) o
0.1 mol/L HNO, .Zr 0.112
5 Pu(lV) Zr
Table 5

Dynamic adsorption of Pu([V) and Zr in the silica gel column

¢(HNO3)/(mol « L™1)  A(Pu(lN))/(min~ ! « mL~1) V work /mL A(Pu(lV))/min! Quas/(mg « g™
0.1 28 106. 4 1.168 32 832.0 4. 88
4.0 54 849. 4 0. 265 14 535.1 2.96
¢(HNO3)/(mol « L™1) o(Zr)/(g+ L7H Vg../mL m(Zr) s/ mg Q(Zvp./(mmol * g7 Quis/(mg e g 1)
0.1 1. 345 23.92 31.85 0.112 99. 3
4.0 1. 331 8. 96 11. 81 0.0415 99.1
4.0 1. 331 8.93 11.77 0.041 3 99.0
(Note) : * 2 (Second adsorption after the silica gel column regeneration)
6.0
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4 -
o0
S
Q
X !
40.0 60.0 80.0 0.0 0.5 1.0 1.5 2.0 2.5
V/ml, V/mL
3 Zr(N)  Pu(IV) 4 Zr
Fig. 3 Adsorption curves of Zr(]V) and Pu(]V) on Fig. 4 Elution curve of Zr with oxalic acid solutione
the silica gel column in HNO; solution
¢(HNO3):1,3—4. 0 mol/L.2,4——0. 1 mol/L , 7r
s ’ Zr ’ °
2.2.2 Zr Zr 5 ,
4, 4 , 2 0. 2 mol/L . , Zr ,
Zr, o
NaOH s
3
! Zr 33 pg/g.
99.2% Zr . (1) Zr , 50 h
2.2.3 Zr Zr o
5, 5 5 (2) Zr ,25 C
,0. 2 mol/L H,C,0, . 4.0 0.186~0. 373 mmol/g.
mol/L HNO, Zr Zr (3) Zr lgD
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