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Abstract; Carbamoylmethylphosphine oxide(CMPO) is very efficient in chelating cations of
actinides and lanthanides. In the present paper, 2 CMPO modified calix[ 4 Jarenes a(at the
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upper rim) and b(at the lower rim) were investigated for the extraction properties towards

actinide ** Am([l[) and lanthanide "*Eu(]l[). In addition, the influence of nitric acid concen-

tration, extraction time, NaNQO,; concentration and different solvents upon extraction

efficiency of ' Am/"*Eu were studied. The results show that compound a exhibits very good

selectivity in extraction of ’ Am(][[), and n-dodecane-+n-octanol(1 : 1) is more suitable as

solvent. Otherwise, on condition of ¢(H")=1-2 mol/L,10 min extraction time, NaNO; con-

centration less than 4 mol/L, extraction agents achieve the best separation performance.
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Table 1 Extraction efficiency of compounds a and

b to couples of metal ions

SEET E/%
(Metal ions) &%) a(Compound a) {k4 %4 b(Compound b)
La®™t 95.5 2.8
Eu?’ 37.0 0.1
Ybit 52.0 5.1

¥ (Notes) : A5 HLAH (Organic phase) (CHCl3) :¢(a/b) =10"° mol/L;
JK #H (Aqueous phase) ;10 * mol/L Ln®" +1 mol/L HNO;
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Fig. 2 Effect of extraction time on distribution ratio
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Table 2 Effect of extraction system on separation performance of Am/Eu

ES] LG a HEw b
sl c(HT)/ § .
(Synergic (Compound a) (Compound b)
(Solvents) (mol« L™ 1)
reagents) D(Am(I)) D(Eu(ll)) SF(Am/Ew) D(Am(I)) D(Eu([ll)) SF(Am/Eu)
CHCl; (ff £ (System) A) 1 6.958 7 0.796 9 8.732 0.057 0.032 1.778
TOPO 1 6.816 4 0.8214 8.298 0.100 0.059 1. 697
TBP 1 5.8025 0.690 9 8.398 0. 080 0. 046 1.726
iF -+ = 4% (n-dodecane) + 1 1.506 5 0.142 4 10. 583 0.0125 0.00415  3.01
1E 2F P (n-octyl alcohol) TOPO 1 1.587 2 0.1539 10. 31 0.013 61 0.004 82 2.824
(& & (System) B) TBP 1 1.5176 0.1422 10. 674 0.018 13 0.006 56  2.765
[HMIM]PF; +CHCl; 1 43.777 8 13. 607 3.217 4 64.810 2 132.5826 0.4889
(fK % (System) ©) TOPO 1 36.454 3 14.182 3 2.5705 100. 033 3 191.469 5 0.5226
TBP 1 31.740 9 13.2850 2.3892 76.418 5 188.549 3 0.407 1

# (Notes) : 1) a: A.c(a)=1.66 X10 % mol/L,c(TOPO)=3.766 X102 mol/L,c(TBP)=3.958 X102 mol/L;B,c(a) =7. 945X
107° mol/L,c(TOPO) = 4. 123 X 10~ 2 mol/L, ¢ (TBP) = 3.77 X 10" 2 mol/L; C, ¢ (a) = 1. 954 X 10" mol/L, ¢c(TOPO) = 4. 017 X
102 mol/L,c(TBP)=3.920X10 2 mol/L;

2) b:A,c(b)=1.627X10"° mol/L,c(TOPO)=3.942>X10" 2 mol/L,c(TBP) =3. 916 X102 mol/L; B, c(b) =4. 887 X
107 % mol/L,c(TOPO) = 1.021 X 10~ 2 mol/L, ¢ (TBP) =9.49 X 10 % mol/L; C, ¢ (b) =1.638 X 102 mol/L, c(TOPO) = 4. 035 X
1072 mol/L,c(TBP)=3. 747X 102 mol/L

WA S, TBP fy Tk BEARAR . JF B AR B By 7 KA pH (EXAE S W) a A1 b ALY B 1R RE Y 52
FEROR S RO 5 ZEBGIE 858 4 1 O BCEL R WAL SRR AR A AGR 3. i3k 3 R Rl AR B
iR, 0 AL RBTEIE + ke /1EF B iR & {1473 BE EE A3 5 I 7 44 2 TR R 2 i W s b 5
EY a BAEHN Am/Eu 0B EE. e k7r b9 DCAmCID) A DCEuCHD ) ¥ Bl AR B (149 35 0
BN TR T 10 B B i) AmCID RE£EPE. 2 T BT T2 o (H ') =4 mol/L i, 73 FiE LK
W% AL & WA TE 7 BT R FNB R B TR AE e £ SRAR/N (0. 20 LR BE 3 I A4 [R] iF SF (Am/Ew)
e EHA OB ALY a F0b 258 CMPO . RSB T EBEFA LYW a i D(Am D)
(L BE AT R MPE AR BB ZE OGN Jr TR R D(EaCID )W BE o CH ) fy 38 i ing 5 i, I 76 52 B2
JUPERT S0 An/ Lo B ARSI 85 3k 6 T E4 507 1~2 mol/L i iy B KA, Bl J5 &2 2 W K&

BT AT R T —E R 7R HorENTEETRENR. X EZEEH THE
2.4 BREX Am/Eu 5B ERERIRIE Wy a G5 AL T A7 A 22 Jod i S L AR SR R VR 1Y

FEIE T ke HIEEEE (L s DR B ROEMIR TG b, B Bk a9 54 m , 254 8 21

# 3 pH X AmCID JEuCIlD 43 55 4 8 1 52

Table 3 Effect of pH on separation performance of Am/Eu

¢(HNO3)/ CMPO k4% b(Compound b) 4% a(Compound a)

(mol * L™ 10'D(Am(I)) D(Eu(ID)) SF(Am/Ew D(Am(ID) D(Eu(D) SF(Am/Ew) D(Am(ID) D(Eu(l)) SF(Am/Eu)

0.105 4. 096 - - 0.002 23 - - 0.037 4 0.0030 12.499
1. 02 5. 204 - - 0.0125 0.004 2 2.976 1. 506 5 0.142 4 10. 583
1. 98 5. 181 - - 0.0685 0.0305 2. 244 2.056 1 0.2379 8. 642
2.97 5. 377 - - 0.1349 0.062 4 2.161 0.9312 0.1247 7.468
3.96 5.128 - - 0.1911 0.100 2 1. 907 0.4359 0.070 6 6.179

¥ (Notes) : ¥ 57 : 1E T+ = k¢ + 1IE 3¢ I (Solvent : n-dodecane+n-octyl alcohol) (V/V=1 : 1) ;c(CMPO) = 2.537X 10" mol/L,c(bh) =
4.867X10"* mol/L,c(a)= 7.945X10"° mol/L;pH=1. 98
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