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El.l3 * N d203 Eu,O3 [ 3] 241A m
GP y ( ) A 19 ( PE
) ; PE2000 - ( PE )
1.2
; / - 3
) ) ) 11, 10 min,
, 140 % - ,
3 Am( ) 5 mmol/L ,Nd({ ) 0.08 mol/ L
0-5 mL ) !
, , 2.0 mol/L
HNO; , , 0.8 mol/L , ,
2
2.1
[3] , :
M3* +3NO;™ + 1S = M(NOs)s - iS) (1)
, TBOPDA TiBOPDA,i=3: TBDOODA ,i=2.5
HNO; (2.0 mol/L) 3 , , Am( )
3 Am( )
_ _c(Am(NQ3)3- i9¢q  _ DY
Kex = 34y 3 N = 3 N (2)
c(Am™) c’(NO37) (9 @ ¢ (NO3 ) c' (9 (o
Y Am( ) ,Y=1+ B (NO;™) B 2.0
mol/L HNO; B:=1.6,=0.3" ,
1 t 1
AG=- RTInK=AH- TAS (3
. _AH 1 _As
19 Ke =- 5303r " T 2 303R (4)
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1 Am( )
Table 1 Hfect of tenmperatureon D and Ke of Am( ) extracted by amido podands

0.02 mol/L TBOPDA 0.02 mol/L TiBOPDA 0. 05 mol/L TBDOODA
T/ K
D 19 Kex D 19 Kex D 19 Kex
288 288.5 7.386 82.39 6. 842 8.61 4.016
298 118.1 6. 998 32.57 6. 439 2.94 3.550
308 42.98 6. 559 11. 07 5.970 1.13 3.134
318 17.94 6. 180 4.90 5. 616 0.48 2.763
328 4.31 5. 560 1.13 4.979 0.17 2.312
(note) : 2.0 mol/ L (the concentration of nitric acidis 2.0 mol/L)
2 3
Table 2 Changesof thermodynamic function for the extraction reaction of Am( ) by amido podands
(extractants) A H/ (K- mol Y As/ (- -mol Y A G/ (kJ-mol * 1)
TBOPDA - 80.54 - 136.9 -39.74
TiBOPDA - 81.99 - 152.5 - 36.54
TBDOODA - 75.88 - 186.5 - 20.30
(notes) A G 298 K (caculating in terms of 298 K) ,c(HNOs3) =2.0 mol/L ,c(TBOPDA) =0.02 mol/L ,

c(TiBOPDA) =0.02 mol/L ,c(TBDOODA) =0.05 mol/L

lg Kx U T , , 8.00

1

, B 2

6. 00} /

Ig Kex 1/ T | ./

1, 2 2 ) 1 ﬁ4.00- 3
TBOPDA TiBOPDA B

TBDOODA , 2
Am( ) TBDOODA ; 0 ) ! ! ! |
TBOPDA A G 3.0 3.1 3.2 33 3.4 35
: 10T /K
TBDOODA , TIBOPDA
, TBOPDA , 1 Am( )
Fig.1 Hfect of the terperatureon Ke of Am( )
2.2 Am( ) c(HNO3) =2.0 mol/L ;
0.2 mol/L TBOPDA TBDOO- 1—0.02 nol/L TBOPDA 2—0.02 mol/ L TiBOFDA ,
DA Am( ) 2 3—0.05 mol/L TBDOODA
3 23 Am( )
, 503 nm 814 nm
:503 nm 507 nm ;814 nm 810 nm
, , (507 nm
) , (810 nm ) : Am( )

0.5 mol/L 4.0 mol/L , Am( )
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Fig.2 Abwiption etraof Am{ ) in TBOPDA
c(Am( )y= 5 mmol/L ;
1—=5.2 rol/l. TEOPDA ,0.5 mol/L HNO3,2—=9.2 mol/L TBOPDA ,2.0 mol/L HNOg,
3——0.2 mol/L TBOPDA ,4.0 mol/L HNO3,4—2.0 mol/L HNOs;

1
520

3 TBDOODA Am( )
Fig.3 Abrption petraof Am( ) in TBDOODA
c(Am( ))= 5 mmol/L ;
1—9.2 mol/L TBDOODA ,0.5 mol/L HNO3z,2—=9.2 nol/L TBDOODA ,2.0 mol/L HNOg,
3—20.2 mol/L TBDOODA ,4.0 mol/L HNOz,4—=2.0 nmol/L HNOs



140 22

, 0.52.0 4.0mol/L HNOs ,

2.3 Nd( )
Eu( ) 0.81
, Nd( ) Eu( )
9.6
4 4 Nd( )
2.0 mol/L HNO;
733.3 740 796.6 nm <Y
: 738.3 744.7
800.8 nm Nd( ) 0.2}
; Nd
() :
0.0F
0.1mol/L % 7 740 760 720 800 820 B40 860 880 900
50 mol/L Aon
Nd( )

4 TBOPDA Nd( )
J J Fig.4 Absrption petraof Nd () in TBOPDA
) c(Nd( ))= 0.08 mol/L ;
1—=0.2 nmol/L TBOPDA ,0.1 mol/L HNOg3,
2—0.2 mol/L TBOPDA ,0.5 mol/L HNOg3,
2.4 3—0.2 mol/L TBOPDA ,1.0 nol/L HNOs3,
4—0.2 mol/L TBOPDA ,3.0 nol/L HNOs3,
5—>0.2 mol/L TBOPDA ,5.0 nol/L HNOs,

TBOPDA 5.0 mol/L HNO;

2.0 mol/L HNO; Eu 62 mollL HNO,
() 5 1 465
1377cm™? -CH, - CHs :
1655cm * , C-0-C 1120 cm™*! 5 ,
TBOPDA , , 3 1512cm™?t
Nigond ¥ HNO=S(S
) TBOPDA Eu( ) ,
, ( 5(b)) 3
TBDOODA Eu( ) TBOPDA ( ),
TBDOODA 1650cm™t 1115
cm , ; Eu( )

; , 3 3 2

, TBOPDA 23cm™ !, ; TBDOODA
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Fig.5 IR Pectraof TBOPDA loaded with HNO; (a) and Eu( ) (b)
, 7cm
, TBOPDA
(>0.25 mol/L) , HNOs 11 ,
, , TBOPDA 3
6(a) (b) TBOPDA 3
| TBOPDA 6(a) HNO; TB-
DOODA
,TBOPDA , 6cm *,
, : TBDOODA ,
(1) ( ),
;(2) ;(3) ,
6(a) (b) (
3 TBOPDA TBDOODA HNOs Eu( )
Table 3 Abrption peak of TBOPDA and TBDOODA
before and &fter extracting HNOz and Eu( ) cm !
0(N-C=0) 0(C-0-C O(HNOsY
(extractants) (samples)
(pure TBOPDA) 1655 1120
2.0 5.0nol/L HNO;
TBOPDA (efter extracting HNO3) 1625 1143 1512 1380
2.0 mol/L HNOs Eu( ) 1615 1126 1512 1376
(after extracting Eu(_ ) from HNO3)
(pure TBDOODA)
1 650 1115
2.0 5.0nol/L HNO;
TBDOODA (efter extracting HNO3) 1638 1122
2.0 mol/L HNO3 Eu( ) 1e:2( ) 1607 1118

(after extracting Eu( ) from HNO3)
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TBOPDA , TBDOODA ) ,
1 y 3
(el TDD
) TDD 6(b) 3
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0 / - *
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N Dx}ll/o - N—0—— M- O
s = R -
R o 0=
N
(a) (b) /N
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Fg.6 Tosstle structure diagram of TBOPDA bonding with HNO; or cation
(8 — (cydlic gructure) ; (b) — (no-cyclic structrue)
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STUDY ON THE EXTRACTIONOF Am( ) AND Eu( )

WITH AMIDO PODANDS
. EXTRACTION THERMOD YNAM ICS AND ABSORPTION SPECTRA

YE Guo-an,HE Jiarryu ,L UO Fang-xiang

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

Abstract :By usng nroctanol and kerosene as diluent , the extraction behavior of Am( ) and

Eu(

) from nitric acid oolution is studied with N ,N ,N’ ,N’ -tetrabutyl-3-oxa-pentanediamide

(TBOPDA) ,N ,N ,N’ ,N’-tetrai obutyl-3-oxapentanediamide( TiBOPDA) and N ,N ,N’ ,N’-te-
trabutyl-3 ,6-dioxaroctanediamide (TBDOODA) . The extraction eguilibrium is an exothermic re-
action and the extraction enthgpy of americium is - 80.54 - 81.99 and - 75. 88 kJ/ mol for
TBOPDA ,TiBOPDA and TBDOODA ,regectively. It isfound that the remarkable variation of
HNOj3 concentration in equilibrium only dightly changes the shape and postion of the vishle ab-

rption peak of the loaded organic phase. It implies that the variation of HNO; concentration

( 160 ,continued on page 160)
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STUDY ON SEL ECTIVE SEPARATION BEHAVIOR OF
HIGH ADSORPTION ACTIVITY SILICA GEL FOR
ZIRCONIUM INSIMULATED HLLW

ZHAN G Yuqing', WAN G Rong-shu®, L IN Carrsheng®, ZHAN G Xianrye?

(1. School of Chemical Engineering and Techrology , Tianjin Univerdty , Tianjin 300072, China;
2. China Inditute of Atomic Energy , P. O.Box275 (26) , Beijing 102413, China)

Abgtract :Zirconium is adsorbed and separated by high adsorption activity dlica gdl in amulated
HLLW. The sective adrption mechanism is analyzed. The results show that adorption selec
tion of dlica gel for zirconium is strong because zirconium has higher postive charge. The satic
adsorption capacity of zirconium is 0. 344 mmol/ g; the desorption rate of zirconium on slica gd
by 0.2 mol/L H,C,04is more than 99 %; The numbersof hydroxy groups (- OH) on the sur-
face of slica gels made in laboratory are 6.5/ nm? which provide more adsorption activity stes.
Key words: zirconium; dlicagd ; damulated HLL W ; sdection sgparation

( 143 ,ocoutinued from page 143)

does not afect the extraction mechanism. In IR gectrum the carboyl absorption peaks of both
TBDOPDA and TBDOODA shift strongly to long wavelength ater extracting HNOzor Eu( ) ,
at the same time the peak of carbon - oxgy - carbon has 6 cm™* and 3 cm™ * shift for TBOPDA

and TBDOODA , regectively.
Key words: amido podand; extraction; Am( ) ; Eu( )



