4534 4 42 W ¥ otk ¥ 5 gk # b Vol. 34 No. 2
20124F 4 H Journal of Nuclear and Radiochemistry Apr. 2012

XEHS:0253-9950(2012)02-0102-07

6,6'-—(5,6-—C%-1,2,4-=1&-3-5)-2,2'-
ERIEZERN s ERESEWHETES

N B 1, % /1 bz 1
it A NEE Sy 37 AR
Lo 5T RERF A BF S8 BE O E DR FE AT AL AT 10241352, BRI B S Z Ao dE a0 100082

BE MR R HFET 6,6'-7(5,6- 2 3-1,2,4- = 8-3-38)-2, 2/ -BE ML IE (6, 6'-bis(5, 6-diethyl-1,2,4-
triazin-3-y)-2, 2'-bipyridine, C2-BTBP) /CHCI, f& 2 Xt 48 FIfl R T W ZEBAT . 5 %80 7 2K U ) 26 L
IV BE K AH TS R vk B A Rl X C2-BTBP B Am [ 52 M, 25 R 3R B C2-BTBP # B4 B . 10 min ik £ -
s DCAm) Bfi % B2 38 R e KGN . TEB IR BN S R TR W4T ¥ 8/h. $& T C2-BTBP/
CHCL (A 24355 = M 1 7 15 80 5 70 2 10 B & A2 . R 40 88 0 s2 50 0 iiE . 38 B (C2-BTBP/CHCL) ?zuﬁ K
0. 04 mol/L, B R B 4 1. 0 mol/L HNO; , P& AR K 1. 0 mol/L HNO, , i bty AF : AX : AS=1:1:0.5,
256 WA A BULEIE SRIFEIE R 99.93% . Am H Lo il EBEFRT 10° . Am R T E & & /)

0. 03 % » AT 4 4 A S PR A A0 6 R OG A 40 B .

KR :C2-BTBP; 85 0L /0 &

FESES: TL24] XERFRERD A

Separation Americium From Lanthanides by C2-BTBP
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Abstract; The extraction behavior of americium and lanthanides from nitric acid solution was
investigated under various conditions, such as contact time, the concentration of C2-BTBP,
and the concentration of nitric acid. The results show that the extraction equilibrium of am-
ericium is reached in 10 minutes. The distribution ratio of americium increases firstly and
then decreases with different concentrations of nitric acid. The distribution ratio of lantha-
nides is very low in different concentration of nitric acid. On the basis of batch extraction ex-
periments, a 10 stages counter-current flowsheet was set up (6 stages for extraction, 4 sta-
ges for scrubbing, ratio of flow AF : AX : AS=1:1: 0.5, 1.0 mol/LL HNO, of aqueous
feed, and 1. 0 mol/I. HNO, as scrubbing solution). The experiment results show that the
extraction efficiency of americium and lanthanides is more than 99.93% and the concentra-

tion of lanthanides is less than 0. 03% ., respectively. The decontamination factor for americi-
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um in lanthanides is more than 10°. The experimental results indicate that americium can be

separated from lanthanides by C2-BTBP.

Key words: C2-BTBP; americium; extraction; separation
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Table 1 Mass concentration of lanthanides
in the mixture solution
TR . LR , .
(Elements) p/(mg+ LD (Elements) p/(mg =10
La 141.05 Dy 167. 96
Ce 146. 64 Ho 170. 04
Pr 151. 45 Er 229.32
Nd 151. 32 Tm 221.00
Eu 296. 40 Yb 193. 31
Gd 333.71 Lu 273.52
Tb 165. 49
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Fig. 2 Extraction of Am at different contact time
¢o (HNO;3;) =1 mol/L,c(C2-BTBP/CHCIl;)=0. 035 mol/L.
0=12C,V,:V,=1:1
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Fig.3 Distribution ratio of Am at different initial
concentrations of HNO,
c¢(C2-BTBP/CHCl;) =0. 035 mol/L.
0=12°C,t=10 min,V, : V,=1: 1
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Fig.4 Distribution ratio of Am at different
concentrations of C2-BTBP
co (HNO3) =1 mol/L,0=12°C,V, : V,=1: 1,t=10 min
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Table 2 Extraction rate at different phase ratios

VeV, E/% VeV, E/%
1/5 54. 34 1/1 85.23
1/4 61.83 2/1 91.62
1/3 69.97 3/1 93. 81
1/2 77.22

7 (Notes) : ¢g (HNO;) =1 mol/L, ¢ (C2-BTBP/CHCl;) =
0.035 mol/L.0=12 °C ,t=10 min

2.3 C2-BIBP M RTEMWERITARR
2.3.1 WA ks () X 13 FhiE R OC R FEBUT N
B &5 S C2-BTBP Xf 13 F il £ 70 K 2K
S B (7 %ot PR 43 B L B S . B S R LU
La,Ce W70 % 78 Z B 30 min A HLAH 11 4
JEARFAXER AR T B 26 B La ., Ce By ZEHUR AR
# K Pr.Nd . Eu.Gd JLF G Z FEZE B 5 min N ik
FF 4 (Nd Eu,Gd 7E 2 min P2 B B 7 )
RIS F A Th, Dy JLF TR AE A 10 min
Bk 2 - 1 ™ Ho., Er. Tm. Yb, Lu 7 # H
30 minfH{ A 38 B P 28 L Bl R F Y BN
8, A A IS 5 BT R 09 B B . BT Am
FE 10 min B2 A 2P, A TAE B 09 2817 81
0.030
0.025 |
0.020 |
Q 0.015 F

0.010 [ f#

0.005 (&

0.000 '*%

t/min

B 5 R il T ] % 2 B £ T K Y R )
Fig.5 Extraction of lanthanides at different contact time
¢(C2-BTBP/CHCl3) =0. 035 mol/L,
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Fig. 7 Flowsheet of separation Am from lanthanides by C2-BTBP
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Fig. 9 Distribution of Am(a) and La(b) in different stages
B — /K #H (Aqueous phase) , @ — & HLAH (Organic phase)

F 3 B Am, Lo 92K B K Wk
Table 3 Extraction rate and material balance of Am

and Ln in cascade experiment

TR Wkl i

E/% DF
(Elements) (Material balance)/ %

Am 98 99. 93

La 99 0.02 5.8X10°%
Ce 101 0.03 2.9X10°
Nd 100 <20.001 >1.5X10*
Eu 100 0.01 1.8X10*
Gd 102 <20. 001 >3.1X10*
Tb 101 <20. 001 >1.6X10"

2.4.4 H5DBTP'HE =MW ARSWAITCEMN
PEREELAE L% C2-BTBP 5 DiBTP! 435 =
Bl 22 550 R oC R W PERE IO —F 0 B gL R
SRR RS T 4, NFE 4 W H:C2-BTBP 5
DiBTP &4 {6k 5 . C2-BTBP B 5 & 2 ) 1% Bif
(1.0 mol/L HNOy) . Tolk E 5 F £ # . Am Al
Ln (LR AT R LS Ty ANl B A 4
B AR R R R R R B A R R — 2P B
DiBTP (#4410 s 2 FH 1 2 B A0 -+ b i Ay s R )
Bl 52 R R R B A (0. 2 mol/L HNO; ), Am
Ln(Euw) 8 b8 R 22, 590 5 28 52 56 B & B A7
A A KR ZE Am,

# 4 C2-BTBP 5 DiBTP [y 5 9% L 56 S 50U 45 3 %
Table 4 Comparation of cascade experiment between C2-BTBP and DiBTP

[ %8 i H (Comparative item) C2-BTBP

DiBTP

FEPUFH) (Extractant) 0. 04 mol/L. C2-BTBP
Hi B3 (Diluent) CHCI,
¢(HNO3) 1.0 mol/L

VR (Washing solution)

2441 (Stages) 6 JLAEIL 4 R
(6 stages for extraction, 4 stages for scrubbing)
ZE W (Results) E(Am)=99.93%,

E(Ew)=0.01%

1. 0 mol/L HNO;

0. 02 mol/L DiBTP
30 % IE 2 5 (Octanol) -1 —.%% (Dodecane)
0. 2 mol/L
0.1 mol/L HNOj3
TSR RS
(7 stages for extraction, 3 stages for scrubbing)
E(Am)=99.92%,
E(Ew) =4.63%
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HIERST CEPIve SE0F RN P e cE 4 M R T
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1:0.5,2 6 JAFR A4 FULB G 48 AETUR N
99.93% ., KI5 FRF 10°, Am P RICKE &
H/NT 0.03% , AT AT (1 52 BLAE R BIE &R O R 1
IYE .

(3) C2-BTBP #] LA 7E ¢, (HNO;) =1 mol/L
BF 35 G 1t S BT R B R 0 & 19 43 85 s BTBP 26 4E
SRy AR M 2 — 2 LA R R R Il A, AR T
VE LA =58 F B A o i 88 00 A A ol o i 1647 102
AEAE— 0] 18, (K AT AR A BF 5T C2-BTBP B
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