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1 0.2 mol/L TBOPDA/40 % - Pu( ) W ) Am( ) D(t=22 )
Table 1 The distribution ratioof Pu( ) ,U( )and Am( )
with 0.2 mol/L TBOPDA/40 % octano-kerosne (t=22 )
D
c(HNOg)/mol- L ** - 7
Pu( ) u( ) Am( )Y zr( )? Ru Te( ) Mo
0.1 8.77 0.03 0.37 0.621 0.61 0.15
0.5 37.9 0.22 10.5 1.53 1.61 0.19
1.0 60.9 0.87 78.4 29.1 0.26 2.54 0.26
2.0 144 3.29 296 81.2 0.27 3.48 0.78
3.0 236 6. 83 298 152 0.20 2. 67 1.24
4.0 473 9.77 213 0.19 1.58
:1) TBOPDA 0.02 mol/ L
2) TBOPDA 0. 05 mol/ L

2.2 N503 U ) Pu( ) TcOs  Eu( )

2 N-503 U( ) Pu( ) Eu( ) Tc( )
’ 1[9]
2 :N-503 u( ) Pu( ) ,
An( ) Ln( ) ; ,  Tc( ) , ,
2 0.5mo/L N503/ W ) P ) Te( ) Eu ) D(t=22 )

Table 2 The digribution ratioof U( ) ,Pu( ) ,Tc( ) and Eu( )
with 0.5 mol/L N503/ kerosene(t =22 )

D
c(HNO3)/ mol-L "1
Pu( ) u() Eu( )" Te( )
0.1 0.14 0.04 2.50
0.5 0.12 0.67 1.80x10" 4 0.99
1.0 0.78 2.06 1.60x10" 4 0.74
2.0 7.48 5.56 2.70x10° 4 0.78
3.0 10.8 7.78 3.83x10° 4 0. 45
4.0 50.3 8.57 5.12x10°* 0.55
:1) N-503 0.35 nmol/L
2.3 TBOPDA N-503
TBOPDA An( ) Ln( ) ,  N-503 TBOPDA
, N-503 , TBOPDA
3 0.5 mol/L N-503+0.1 mol/L TBOPDA u( ) Pu( ) Am( )
1 : : TBOPDA ,
Pu( ) Am( ) ; PuC ) Am( )

, Pu( ) Am( ) ; .



3 0.5mol/L N503+0.1 mol/L TBOPDA/40 %
Te( ) Am(C ) S( )

Table 3 The digtribution ratio D of U( ) ,Np( ),

+ U ) Ne( ) Pu(
D(t=22 )
Pu( ) ,Te( ) ,Am( ) zind S(

)

with 0.5 mol/L N503+0.1 mol/L TBOPDA/40 % octencl + keroene(t=22 )
D
c(HNOz) /mol-L -1 ).
Pu( ) u( ) Am( )? pu( )" Te( ) S )
0.1 2.48 0.03 1. 46 1.14
0.25 1.34 1.97
0.5 17.2 0.04 6.85 7.62 3.07 0.10
1.0 31.0 1. 46 31.2 22.4 4.46 0.25
2.0 75.6 4.24 3.87 0.31
3.0 143 6.57 3.62 0.20
4.0 200 9.26 2.05 0.08
:1) TBOPDA 0. 05 mol/L
PuC ) Am( ), ,
EDTA Pu( ) Am( ) ( 4 4
0.3 0.5mol/L EDTA 0. 005 mol/ L JPu( )
Pu( ), Am( ) . Pu(
Am( )
4 0.5 mol/L N503+0.05 mol/L TBOPDA/40 % +
Put ) Am( ) D(t=22
Table 4 The digribution ratio D of Pu( ) and Am( ) with 0.5 mol/L N503 +
0.05 mol/L TBOPDA/40 % octanadl + kerosene in the presence of complexant (t=22 )
D
Pu( ) Am( )
0.1 mol/L HNO3+0.005 mol/L EDTA 0. 004 0.33
0.3 mol/L HNOz+0.005 mol/L EDTA 0.03 2.33
0.5 mol/L HNO;+0.05 mol/L EDTA 0.20 6.05
2.4
TBOPDA , ) ) +
, TBOPDA TBOPDA/ +
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5 0.2 md/L TBOPDA
Table5 Emulsion formation at 0.2 mol/L TBOPDA contacted with metal ions
o/ mol-L* o mol-L"* o/ mol-L !
Eu( ) 0.1 Th( ) 0.005 u( ) 0.02
0.6 0.01 0.03
2.0 0.03 0.05
0.05 0.1
0.1
:c¢(HNO3) =2.0 mol/L
0.2 mol/L TBOPDA/40 % + ,
: 1 : ( 6 smith 9
,TBOPDA  N-503 0.075 0.5 mal/L ,
: ; : 1, :
( 6 :
) 1
6 (22 )
Table 6 Emulsion formation for simulated high-level liquid waste
extracted by TBOPDA and TBOPDA + N503(22 )
1
0.2 mol/L TBOPDA
0.5 mol/L_N-503 +0.075 mol/L_TBOPDA
2.5
0.5 mol/L N-503 +0.075 mol/L TBOPDA , 40 % +
, 1 uC ) PuC ) Am( )
1
A 99.99 % U( ) Pu( ) Am( ) 7 R1
Ul ) 83 % Pu( ) 36 % Am( ) 7 R2
Pu( ) Am( ) u( ) PuC ) Am( ) Bu( ) 3
2 )
3
1) TBOPDA/ - Pu( ) Am( ) zr , Am( )
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The Separation of Actinidesand Lanthanides
From Simulated High-level Liquid Waste
Using Amide Compounds as Extractant

YE Guo-an® L UO Fangxiarg' , HE Jiarryu' , XiAO Songteo' , ZHU Wenrbin®,
CHEN Wenrjun? , DIN G Song-dong® , HUAN G Zhongrliang®

(1. China Institute of Atomic Energy, P. O. Box 275-26, Beijing 102413, China;
2. Chemistry Department of Sichuan University, Chengdu 610064, China)

Abstract : The extraction behaviourof U( ) ,Pu( ) ,Am( ) ,Eu( ) and someother cationsis
investigated using amido podands, such as TBOPDA (N, N, N N'-tetrabutyl-3-oxy-pentandi-
amide) or a mixtureof TBOPDA and N-503 (N, N'-diethylheptamide) asextractants, and 40 %
octanol and kerosene as diluent for both cases. On the bassof tuble tests, courtcurrent experi-
ments with miniature mix settler is carried out to sgpparate U( ) ,Pu( ) ,Am( ) and Eu( )
from amulated high-leve liquid waste lution by the extractant of 0. 075 mol/L TBOPDA +
0.5 mol/L N-503/40 % octanol-kerosene. In the coextraction battery , more than 99.9 %of U
( ).,Pu( ), Eu( ) and Am( ) isextractedinto organic phase. 83 %of Pu( ) and 36 %
of Am( ) are striped into agueous in first back-extraction battery, and in the second one the
remaind Pu( ) ,Am( ) and Eu( ) are striped completely. The results show that this flow-
sheet is highly effective on recover and group actinides and lanthanides from high-level liquid
wadgte.

Key wor ds:amido podand; N ,N'-diethylheptamide; smulated highlevel liquid waste; U () ;
Pu( ) ;Am( );Eu( )



