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1 , ,TBOPDA ,
0.2mol/L , 2 3mol/L ,D 10*
), ,TBOPDA TiBOPDA
TBOPDA , TBDOODA ,
2.2
2.2.1 TBOPDA , 0.2 mol/L TBOPDA
2.0 mol/L ) n),
A, a =A /60! 1 1
, [13],
,TBOPDA Nd&** ,
[14] N,N,N" N’
- -3,6- - (TDD) ,
1 TBOPDA a AN, n
Table1 Vauesofd A, andn of TBOPDA loaded with Nd®*
c(NaB*)/ (mol-L "9 K/ (UScm Y Ao/ (S cm? mol - b N (cPy 9 al %
5x10° 3 8.5 1.7 2.7 7.6
8x10° 3 9.0 1.1 2.9 5.3
1x10°2 13 1.3 3.2 6.9
2x10°2 14. 4 0.7 3.2 3.7
5x10°2 25.7 0.5 3.6 1.8 >
(note) : c(TBOPDA) =0.2 mol/L
2.2.2 )
nM3" + 3nNO; + IS =— (M(NOs)3) n - iS) (1)
Ko = c((M(NQO3)3) - i_S) @ 2)
T SEN(NOsT) (M) () )
M , M3+ , D
sy M) @ nc((M(NOa)a) - iS)
D(M¥) = = = "
c(M°7) (3 c(M”") (g
= nKe€" H(M*) " (NO3) ¢'(9) (9 , (3
gD = ilg c(9) ) +19[ Ke€"(NOs") ¢ H(M*") ] +1g n (4)
,Kex ’ ] y .
lgD = ilgc(9 @ + C, (5)
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lgD = (n- 1)lg c(M?®) + C (6)
ccC
2.2.3 n B’ 2.57
TBOPDA  TBDOODA .~ e 1
+ 2 M
2 2 . BS
10" 2 mol/ L ,TBOPDA TBDOODA & 1.5
Q
) 20 1
n-1=0, n=1 T2
' , 0.5
1
2.2.4 i TBOPDA °% = 2 0
TBDOODA , , Ig [o(Eu Y(mol - 1))
, lgD lg c(9 (o
3 4 34 , TBOPDA o Ef
Am( ), 0.5 2.0 mol/L Fig.2 Dependence of D on
, 3.2 2.9; the concentration of Eu( )
Eu( ), 1.0 mol/L ¢(HNO3) =2.0 mol/L ;
3.2 , TBOPDA 1—20.05 mol/ L TBOPDA ,2——. 05 nol/ L TBDOODA
3 TB-
DOODA Am( ) Eu( ) , 2.5 2.4, 2.5 (1) ,
S TBOPDA ,i=3.0, TiBOPDA  TBOPDA , Ti-
BOPDA , i=3.0;, S TBDOODA ,i=2.5 3  TBOPDA
TiBOPDA : TBDOODA 2.5, i ,
2.2.5 ,
M3 + 3NO; + iS) =— M(NO3)s - iS)
,i=2.5( TBDOODA) 3( TBOPDA TIiBOPDA)
, y LlNOs, 1
C(M(NO3)z- i@ -V ( )
K = 3 : - — (7)
T A(NOgT) - e(MP) - (9 - Y R(NOT) sy (M) -y (9
y M3
M3* + nNO; =— M (NOg) 3" " (8)
M3*
c(M®*) (9 = c(M3")[1 + ZBnc”(Nog')] (9)
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° 0 -4 -3 = -1 0
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Fg.3 Dependerceor Ig D of Anmon Fig.4 Dependenceof Ig D of Euon
the concentration of extractant the concentration of extractant
1——TBOPDA ,2. 0 mol/ L HNOj3 ;2 ——TBOFDA ,0. 5 nol/ L c(HNOg) =1.0 mol/L ;
HNO; ;3 ——TBDOODA , 0.5 nol/ L HNO3 1 —TBOPDA ,2—TBDOODA
L M (N Ci
D(M3*) = C(M(:iasgf) iS (@ _ c(M( 0323 iS @ (10)
@ c(M3¥)[1 + ZBnCn(NO3_)]
1 K]ex
D[1+ ZBnC”(NOé)]V( )
Kxx = . i - + i (11)
7 SG(NO3) - (9 -y A(NO:) -y (M) -y (9
! PrLy 2P No)) = 3Ig [y (NO3) c(NO3) ] +1g [ (S T
g y (M3+) - g [y 3 3 g y ( )
D[1+ anC”(NOé)]
=~ - -
N lg D’ I NO NO | ,
g v (M*) £ gD’) Igly (NO3)c(NO3)] ( ga)
, 3
Am**  EBEUY Na®* y (Nd®*) By B, [15]
y (NO3) [16] D
2 lg D’ lg a 5 5 , TBOPDA TBDOODA Am( )
, 3.2 3.1;TiBOPDA Eu( ) , 3.3
, 3

M2 + 3NO; + iS ~— M(NOs) - iS) (13)
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2
Table2 Vauesof experimentd D and concerning constants while ion strength varing
Am( ) Eu( )
I/ (mol- kg™ %)
B1 B> D t80MDA D 1DOODA B1 B, D tiBoroA Y (Nd®*)
1.0 1.82 0.38 4.5 0.003 2.04 0.38 1.1 0. 108
1.5 1.68 0.34 15. 89 0. 006 1.93 0.34 3.06 0.101
2.5 1.50 0.28 85 0. 045 1.74 0.28 22.9 0. 095
3.5 1.45 0.25 357.9 0.16 1.62 0.26 100 0. 109
4.5 1.37 0.25 1120. 5 0.514 1.54 0.25 240.3 0.121
(notes) : c(HNO3) =0.5 mol/L , 0.02 mol/ L (c(extractant) =0.02 mol/L)
61
1
2
4 -
Q
= 2f 3
0 -
_2 1 1 i 1 1
-0.2 0 0.2 0.4 0.6 0.8
lg [4/(mol ™l
5 Am( ) Eu( )

Fig.5 Dependenceof Ig D' of Am( ) and Eu( ) on the concentration of LiNO;

c(HNOg) =0.5 mol/L
1—Am( ) ,0.02 mol/L TBOPDA ;2—Fu( ) ,0.02 mol/L TiBOPDA ;3—Am( ) ,0.02 mol/L TBDOODA

2.3 TBOPDA TiBOPDA
TiBOPDA Am( ) Eu( ) , 0.01 0.001 mol/L HNO3 ,
3 3 , TIBOPDA 3 ,
3 TiBOPDA
Table 3 The stripping of Am and Eu from TiBOPDA %
(reextractants) M3* E . E» E 3 Er
0. 01mol/ L HNOg3 Am( ) 9.6 56.0 15.7 81.3
0.001mol/ L HNOg Am( ) 91.4 6.9 1.3 99.6
H,O Eu( ) 92.8 4.2 2.9 99.9
(note) : c(TiBOPDA) =0.2 mol/L
TBOPDA Am( ) Eu( ) TBOPDA

4
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4 TBOPDA
Table 4 The stripping of Am from TBOPDA %
c(TBOFDA)/ (mol-L ~ %) (reextractants) E 1 E E 3 E T
0.2 H,0 65. 3 3.5 3.0 99. 8
0.02 0.1 mmol/L_HNO; 75.9 23.3 0.6 99. 8 >
3
(1) L L
TBOPDA , TBDOODA
(2) Am( ) Eu( ) ,
M3 +3NO; + iS~—M (NOs) s i S
S TBOPDA TiBOPDA ,i=3.0; S TBDOODA ,i=2.5
(3) Am( ) Eu( )
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STUDY ON THE EXTRACTIONOF Am( ) AND

Fu( ) WITH AMIDO PODAND
.5TUDY ON EXTRACTION M ECHANISM

YE Guo-an, HEJian-yu, JIAN G Yong-qing

(China Ingtitute of Atomic Energy , P. O.Box 275(26) ,Beijing 102413 ,China)

Abstract :By usng n -octanol (40 %) -kerosen as diluent , the extraction behavior of Am( ) and
Eu( ) from nitric acid solutionis studied with N ,N ,N’ ,N’ -tetrabutyl -3 -oxa-pentanediamide
(TBOPDA) ,N ,N ,N’ ,N’ -tetraiobutyl -3 -oxa-pentanediamide( TiBOPDA) and N ,N ,N' ,N’

-tetrabutyl -3 ,6 -dioxaroctanediamide (TBDOODA) . The distribution ratios of Am and Eu i
crease rapidly with HNO3 conentration in the range of ¢(HNO3) <3.0 mol/L ,thenincrease dow-
ly. The composdtion of the extraction complexes and the extraction mechanism are examined. The
extraction equlibrium is expressed. It is ducidated indirectly that the extraction is neutral comr
plexation by measuring the eectroconductivity of organic phase loaded with meta ion. Am( )

and Eu( ) inorganic phase can be stripped by dilute nitric acid or by water.

Key words: amido podand; extraction; Am( ) ; Eu( )



