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Table 1 HEfect of nitric acid concentration on digtribution ratio of Tc
D
c(HNOg)/ mal-I_ "1t c(TBOPDA) (mol-L " %) c(TBDOODA) (mol-L %)
0.2 mol-L ~ 1 TiBOPDA
0.2 0.3 0.2 0.3
0.1 0.61 0.51 0.46
0.5 1.60 4.42 1.19 1.15 2.38
1.0 2.54 6.80 2.32 1.85 3.65
2.0 3.48 7.34 3.35 2.33 3.88
3.0 2.67 4.25 2.68 1.89 2.40
4.0 1.58 2.90 2.08 1.24 1.68
5.0 1.18 1.28 0.81
6.0 0.85 0.72 0.53
/140 % - ; 1(25+1)
2 : ¢(HNOg)= 2.0 mol/L ,D D , HNO3
; , , TBDOODA Te( ) D
TBOPDA TiBOPDA D , , TBDOODA ,
2.2 NaNOs
TiBOPDA , NaNO3 Te( ) 2
NaNO3 ,TC( ) yNaJ\IO3 ’
HNO; , Te( )
2 NaNO; Te( ) D
Table 2 Hfect of slt concentration on digtribution ratio of Te( )
c(NaNOs)/ mol-L ~* D c(NaNOg)/ mol-L ~? )
0 3.36 3.0 1.79
1.0 2.77 4.0 1.34
2.0 2.25 =
0.2 mol-L " TIBOPDA ; 2.0 mol-L "t HNO;
2.3

(] © mH* + mTcO; +iS——(HTCOL) m- iS (1)
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c(HTcO,- iS)
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CO(TCO4) Co(TCOz_l ' |S)7 m + m-1 - i
= = = K H TcO S 3
c(TcO:) o(TcOn) exC" (H7) ¢ 7 (TcOz) (9 (3)
» Kex ; yol
IgD = migc(H") + (m - 1)Igc(TcOz) + ilge (S + (4)
1) m 0.60
c(HNO3) =2.0 mol/L , ¢ (TBOP . .
e Y
DA)  c (TBDOODA) 0.2 mol/L , 0.50 * C
~0. 004 Get). 500 5
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2(a b ¢ 3 Fig.1 Dependenceof IgD on Tc concentration
Te( ) under 0.2 mol/L extractant
—TBOPDA ; ® TBDOODA
Tc
, , TBOPDA  TiBOPDA, <c¢(HNOs) 0.52.0
4.0 mol/L i 215 1.0; TBDOODA, 3 i=1.0
[8]
) ) HTcO,
H* ,TcO; H*
2.4
TiBOPDA , Tc( ) 3
3 Te( )
Table 3 Hfect of diluent on digribution ratio of Te( )
D D
=13 9.42 10. 34 4.06
2.37 8.74 3.03
4.41 5.14 1.3.5 2.3 2.94

0.2 mol/L TiBOPDA; 2.0 mol/L HNOs;(25+1)



6 : Te( ) 531

- Lor
.o 2.0 b J=1.688 31, 742 7 c L. 225 Ortl, 107 4
0.5
0.0 y-L 996 r+i, 479 3 Lor FoL. 121 1eH), 951 8
=1, 548 Br0. 6868 3 0.0
En ~Lot 0.0
=1 230 8r+0. 918 0 0.5 JF0.913 6+, 747 8
<1, 067 Grt1.089 7
2.0 -1.0r 1ok
-3.0 i 1 L I ] _2. 0 i L 1 L i _1. 5 I T T TR
-2.5 2,0 -1.5 -1.0 0.5 0.0 -2.5 2.0-1.6-1.0 0.5 0.u ~2. 54 4a~L5 1.0 ~0.5 0.0
Igle(Symol » L)
2 laD-lge(9

Fig.2 The reationshipsof gD with loc(35 at various nitric acid slutions
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Fig.3 Hfect of temperatureon Keof Tc( )
a: 0.2 mol/L TiBOPDA; ¢ —0.5 mol-L "*HNO;,m —2.0 mol-L " * HNO3;, A—4.0 nol-L ~* HNO;3
b: c(HNOs) =2.0 nol/L ; ® TBOPDA , A—TBDOODA

4 3 Te( )
Table 4 The thermodynamic functions of extraction reaction between Tc and 3 kinds of amido podands
c(HNOs)/mol- L "1 A H/KJ-mol As/ymol-t ! A GY/ K- mol “*

TiBOPDA 0.5 -36.1 - 87.5 - 10.0

2.0 -28.0 -69.0 -7.44

4.0 - 16.6 - 47.9 -2.33
TBOPDA 2.0 -19.3 -40.0 -7.38
TBDOODA 4.0 - 23.8 - 67.8 - 3.59

)AG 298 K

; , . , TBOPDA  TiBOPDA

, Tc( ) ; TBDOODA
, TBDOODA
, ; TIBOPDA , ,
3
1) Te( ) D HNO; 2.0 mol/L ;
Te( ) 2) Te( )
TBOPDA TiBOPDA , 0.5 2.0 4.0 mal/L HTcO,-
2S HTcO4-1.5S  HTcOy- S; 3 , TBDOODA HTcO4- S 3)
Te( ) ,Te( )

4) Te( ) :
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Sudy on the Extraction of Technetium With Amido Podand

YE Guo-an', LUO Fang-xiang' , JIAN G Yong-ging*, DIN G Song-dong? , CHEN Werrjun?

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

Abgtract :-By usng n-octanol and kerosen as diluent , the extraction behavior of technetium from
nitric acid solution is studied with N ,N ,N’ N’ -tetrabutyl-3-oxa-pentanediamide( TBOPDA) ,N ,
N ,N’ N’ -tetrai obutyl-3-oxa-pentanediamide( TIBOPDA) and N ,N ,N’ N’ -tetrabutyl-3 ,6-dioxa
octanediamide( TBDOODA) . The extraction equilibrium is an exothermic reaction. The compos-
tion of the extraction complex and the extraction mechanism are a0 examined. The extraction
reaction is H* + TcO; + iS=—HTcOs- iS(Sis extractant) . When the concentration of nitric
acidis0.5,2.0 and 4.0 mol/L , i equas 2, 1.5 and 1.0, regectively for both TBOPDA and
TiBOPDA ; whereas i equas 1.0 for TBDOODA in above three nitric acid lutions. At 25
and c(HNOs3) =2.0 mol/L , the goparent extraction constant Ke is 18.5, 19.2 and 4. 9 for
TBOPDA (0.1 mol/L) , TiBOPDA (0.2 mol/L) and TBDOODA (0.1 mol/L) , regectively.
The change of thermodynamic functionsof extraction reaction ,A H ,A S andA G are measured or
caculated.
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