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Novel Extractant Calixcrown Used in High-level Liquid Waste ()
—FExtraction Capability of Bis(2-propyloxy) calix[4]crown-6/ n-octanol

ZHU Xieo-wen, WAN GJian-chen, SON G Chong-li
(Institute of Nuclear Energy Technology, Tsinghua University, Beijing 100084, China)

Absgtract : The extraction cgpability of bis (2-propyloxy)-cdix [ 4] crown6/ n-octanol was
studied. The D (Cs) is strongly afected by acidity and dilution factor of smulated high-level
liquid waste(SHLL W) . There are little influences of other common ions except potassum.
There islittle change for D (Cs) in the range of the radiation dose 10* 10° Gy. The distri-
bution ratios of actinides are very low when agueous phaseis nitric acid. They distinctly in-
creae when the aqueous phase is SHLL W except americium and technetium.
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, : : ; 1)
' , , HNO; iPr-C[4]C6/
) ) , 10 min, ,
[8] : 3 4 ;
[4] -6(iPrC[4]C6) 0.5 mL iPr-C[4]C6/ ,
, B50.5mL
iPr-C[ 4] Ce/ ,(25+0.1) 5 min; ,
EKCON700A Nal (TI) Yy
1 2)
1.1 0.5 mL 0.025 mol/L
[iPrC[41CE} : iPr-C[4]Co/ , 0.5 mL
;CsNOs NaNOz KNOs; Sr(NOs), Ba ,(25+0.1)
(NO3)2 AI(NO3)s Fe(NO3)s : 10 min; :
€8 22am ® Np #pu B * Tc;iP-C[4]C6 » TriCarb2200CA
:N700A Nal(Tl) y , Np( ) =1
Tri Carb2200CA Np 2 mol/L
1 Fe(NH,S0s) : : 3 5 min
Pu( ) 2Am  Pu
1 0.2 mol/L Fe(NH,S0s)
Table 1 Main components of simulated H.L W Pu Pu( ), 3 4 Pu
p/ (gL Y p/ (gL Y 2 mol/L NaNO;
Na 51.2 Fe 17.4
K 0.46 Ni 8.2
Cs 2.0 Mo 0.82 2
Bsra SZ ;r (2)2 2.1 iPr-C[4] Cél
. r .
Al 15.7 Nd 4.3 HNO, :
1.2 HNO3 2
2 iPr-C[4] Ce/ HNO;
Table 2 Extraction of nitric acid by iPr-C[ 4] C6/ n-octanol
HNO; (mol-L "% D(H™)
0.10 0.51 1.0 2.1 3.0 4.1
0. 007 0.013 0. 060 0.15 0.21 0.23
0.01 mol/ L 0. 005 0.008 0.071 0.15 0.18 0.25
0. 05 mol/ L 0. 004 0.035 0. 065 0.17 0.18 0.24
0.1 mol/L 0. 002 0. 005 0.077 0.17 0.18 0.25
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2 : HNO; HNO;
HNO3s , D(Cs")
iPr-C[4]C6 HNO;3 ,
HNO; 0.10 mol/L HNO; ,
; . HNO; ,
,HNO3 1.0mol/L 3: ,
0.07; HNOs 4.1 mol/L , 10
, 0.25 , 2)
HNO; ,
HNO3 3 4 0.01 mol/L iPr-C[4]C6/
2.2 iPr-C[ 4] C8/ ,
1) 3
0.025 mol/L iPr-CJ[ 4] C6/ ,
) HNO3 ; 2
CsNO3 oy

HNO¥(mol « L)
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, , D(Cs") 3)
<20g/L y 10 10° &y
,D(Cs") 10 :
>20g/L ,D(Cs") , 3mol/L HNO; 0.01 mol/L HNO;3
50g/L ,D(Cs") 5 0.025 mol/L iPrC[4]C6/
<50 gL , ¥ cs HNOs
D(Cs") 10 3
3
Table 3 Efect of radiation dose on the extraction of cesium
¢(HNO3)/ (mol-L " Y (x10°G) __D(CsT)
0 1 5 10 50 100
0.01 1.71 2.31 2.04 1.31 0.31 0.28
3 25.43 27.86 27.36 24. 44 17.19 13. 66
3 : 10 5x10*Gy  HNOs, ; Te( )
, ) , HNO3
D(Cs") : 1x10°Gy 0.1 mol/L, 0.1,HNO;
,D(Cs") 0.01 mol/L HNO;3 2mol/L 1
1x10° Gy ,D(Cs") 25 %:;
3 mol/L HNOs ,
,D(Cs™) 4% ,
10°
10" Gy ,
_ ¥ 5
2.3 iPr-C[ 4] Co6/ e(HNO(mol * L )
3 HNO;
or . TRPO , Fig.3 Extraction of actinides and technetium
, in nitric acid by iPr-C[ 4] C6/ nroctanol
* Te( ); —Y( );x —Np( );
a m—Pu( ); A—Am( )
, 3
2)
, TRPO
v ) ( 4
' ' c 4 : ,
H 1 S
Am( ) ,
U Tc
1) HNO ! Te( )
3
1; uU( ) Pu( ) Np( )
( 3
H 1 H 0-2
3 iPr-C[4]C6/
u( ) Pu(C ) Np( ) Am( ) '
P HNO; 2mol/L ,U( ) Pu( )
, 0.01 mol/L HNO; ,
Np( ) 1.2 2.3 0.9;

3.5 mol/L
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HNO3 3 mol/L,
1.1 2.7 1.5 u( ) Pu( ) Np( )
Am( ) ’ 1 2
, (1 mol/L HNO3) Cs*
, , 0.6 U Tc
10 - a 1 1 L
1 — » — u( ) PuC ) Np( )
;‘:’I),
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