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, ;PHS 10A / ,
1.2 Np( ) Pul ) a
[1] Np,Pu Am 0.5 mol/L HDEHP/
30 %TRPO/ [4]
1.3
100 mL 85 mL 100 mL

:Np( ) ,PuC ) Am** Np( ) +Pul ) Np( )+Puf )+Am*"
1.24 mL Zr(NOj3) 4 (10 g/L Zr) ,0.8 mL Pd(NOg)4 (5g/L Pd),0.8
mL KzNbO4 (5 oL Nb) ,2.0 mL RuNO(NO3)3 (40 oL Ru) ,0.68 mL 9 mol/L

H,S0O, 0.265 0 g KyHPO4 3 mol/L HNO;3 100 mL
: [3] 1.05 1.10 mol/L HNO; ,
65 14d , 20 mL
, 2000 r/ min 10 min, ,
65 , '
, [3]
1.4 a
3 4 )
103 4n, : (m/m )
) , 50 %
, 10 min, 2min, , S (Au) a a
) , 5
180 4 h, )
2
2.1 Np,Pu Am
a 1
a (a) 1 , a Am Pu,
Np a , Np « 1 %
Np,Pu Am ) ,
Np,Pu Am , 100 mL Np,Pu Am
1x10" 5x10°Bq Am 1.2 % 1.7 %,
1.5 %;Np 25 % 4.0 %, 3.2 %;Pu 4.1 %
6.9 %, 5.5 % [5]
'3 ,Pu ,Np :

Am
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1 a
Table 1 Radioactive Pecific activity and percentagesof 0 nuclidesin the wet dudge

10" %a/ (Bg-g™ Y Y %
10" %ay/ (Bg-g™ Y
(sample) Pu Am Pu Am
(wet dudge) 0.86 1.6 34.4 64 2.5
10" 5¢/ (Bg-mL " %) Yl %
10 %ce/ (Bg-mL " Y
(sample) Pu Am Pu Am
(supernatant) 1.0 4.0 18.9 75.5 5.3
(note) : Y Pu  Am (Y ispercentage of the Puor Amin totd apha radioactivity)
Np ,Pu Np( ) ,Pu( ) Am  Am*?
Np ,Pu,Am « 4
[6]
2.2
3 a , Pu
(31 Pu , 2 2
IPu L
1.5
2 Pu
Table 2 Yecific activity of Puin the three typesof dry precipitation
/ v/ mL in" ! Bq- gt
(type of the precipitation) me " N/min o (Ba-g)
(nitrate) 0.1852 4.50 116.3 471.0
(heteropole phogphomolybdate) 0.167 9 3.70 124.0 455. 4
(BaSO,) 0.103 1 4.10 106.0 702. 6
2.3 Pu
Pu 1 2mL 1 mol/L HNOs
10 min, 10 min  100p L , a
1 , Pu 10 min
2.4 Pu
1 mol/L HNOs 3 mol/L HNO; Pu Pu
1mL , 10 min, , Pu «
, 6 Pu 2 2
’ 1 a 4 1
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Fg.1 Hfect o washing tine o rermoving Pu
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Fg.2 Hfect of washing timeson removing Pu

1—3 mol/L HNO3, 2—3 nol/L HNO3;

2.5
(Y9 , 3 3 ,0.5 mol/L HCOOH ,0.6 mol/L H;C,0Oq4,
1 mol/L HNOz0.1 mol/L HF,0.5 mol/L HNO;3 ,
1 mol/L HNOs3 , , 1 mol/L
HNO;
3
Table 3 Dislution percentage of the dudge in the washing process
0.5 mol/L HNO3 1 mol/L HNO3 3 mol/L HNO3 7 mol/L HNO3
(detergents)
Yad % 20.5 0 8.1 13.2
1 mol/L HNOs0.2 mol/L NaNO, 1 mol/L HNOs0.1 mol/L HF 0.08 mol/L EDTA 5 %Nay,CO3
(detergents)
Yad % 10.7 26.0 18.7 2.7
0.5 mol/L HCOOH 0.1g/L KMnO,4 0.6 nol/L HC,04 H.0
(detergents)
Yad % 43.0 34.4 47.5 5.5
2.6
26.5,37.5,49.0 58.0 1 mol/L HNOs,1 mol/L HNOz0.1 mol/L
0.1g/L KMnO4 3 Pu 1 mol/L
HNO; , 0.1 gL KMnO, -
26.5 58.0 , 15 % 25 %
, KMnNQOy4
2.7 Np,Pu Am a

0.5,1,3,7 mol/L HNOs,1 mol/L HNOsz0.2 mol/L NaNO;,
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1 mol/L HNOs0.2 mol/L .1 mol/L HNOz0.1 mol/L KMnO,,0.5 mol/L HCOOH,,
1 mol/L HNO#0.2 mol/L HF,0.08 mol/L EDTA,0.6 mol/L H,C,04,5 %NaCOs  H,0,
1 mol/L HNOs 1 mol/L NaOH Np,Pu,Am «a
4 5
4 a

Table 4 a-nuclides washing dficiency of the detergentson the smulated HL RS

a

) APIBq Y2/ %
(detergents) €-nudlides)

1 mol/L HNOz0.2 mol/L NaNO, Am 2 260.9 77.6

0.3 mol/L HNOz0.2 mol/L NaNO, Am 2457.5 97.4

1 mol/L HNO3 Am 4344.8 96.5

1 mol/L HNOz0.1 mol/L HF Am 3986.8 97.1

0.5 mol/L HNO3 Am 4 472.5 94.5

3 mol/L HNO;3 Am 3447.4 95.6

0.6 mol/L HyC,04 Am 4 136. 6 57.1

0.08 mol/L EDTA Am 5127.3 96.7

0.5 mol/L HCOOH Am 2651.4 95.0

H.O Am 3391.2 96.5

5 %Na,CO3 Np 7 950.0 23.3

1 mol/L HNO3 Np 6 693.5 84.6

3 mol/L HNO3 Np 6 235.9 77.4

1 mol/L HNOz0.2 mol/L NaNO, Pu 2941.0 46.0

3 nol/L HNO;3 Pu 6 031.9 69.7

1 mol/L HNO3 Pu 3351.0 81.0

0.5 mol/L HNO3 Pu 834.0 47.7

1 mol/L HNOgz0.1 mol/L HF Pu 910.6 56.9
(notes) :1) Aq a ( Aq is-activity in the wet dudge) ;2) Y (Y isthe washing efficiency) ;

(notes are suitable for the following tables)
5 a

Table 5 a-nuclides washing dficiency of the detergentson the smulated HL RS

a Ad/ Bq Y/ %
(detergents) @-nuclides)
Np Pu Am ar Np Pu Am o
1 mol/L HNO3 Np,Pu,Am, « 2733.2 2384.4 3408.3 8525.9 84.3 76.3 97.6 84.0
1 mol/L HNO3 Np ,Pu,Am, « 3617.3 3011.3 4372.8 11001 76.7 74.2 94.9 77.8
1 mol/L HNO3 Np,Pu, «a 2930 3763.5 6 693.5 89.1 8l.1 84.6
3 mol/L HNO3 Np,Pu, «a 2930 3763.5 6 235.9 84.7 74.7 77.4
1 mol/L HNO3 Np,Pu, «a 2208.1 79.5
10?':‘;/':'\'3'? Np,Pu, « 2208 74.9
0.6 mol/L H,C,0O4 Np,Pu, «a 2697.9 52.3
0.08 mol/L EDTA Np,Pu, O 3951.3 69.1
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3
(1) , , 1 mol/L
HNO; 3 mol/L HNO3 , ,
(2) EDTA ,H,C,0, , Fe",
Ni2* Pu , , Np ,Pu HF
, [2 k]
(3) ,NaNO, ,
(4) Np ,Pu,Am «a , Am(Cm) ,
Np ,Pu Np ,Pu,Am JAm ,
95 %,Np 70 % 90 %,Pu , 50 % 80 % ,PU
90 % Pu a .« Pu
(5 ; , a
, 4 , Np,Pu  Am
1 2
(6) , a
1 mol/L HNO;, 1mL 1 mol/L HNO; 4 6 TRPO
, a

TRPO
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STUDY ON EXTRACTION OF TRASURANIUM EL EMENTS AND
Tc BY N,N,N ,N-TETRAISOBUTYL-3-OXA-G UTARIC AMIDE

TIAN Guo-xin, WAN GJian-chen, SON G Chong-li

(Ingtitute of Nudlear Energy Technology , Tsnghua Universty , Beijing 102201, China)

Abstract : The extraction of trasuranium eements and fisSoin product Tc usng NN N N'-te
tra obutyl-3-oxaglutaric amide( TIBOGA) has ocen invetigated. The efects of acidity in aque-
ous phase and concentration ¢f ext-actant have been stirded. The digribution ratioesof Tc( ) ,
Am( ) Npf ) ,Np( ),Pul ) and Pu{ ) are2.25, >2000, 43, 0.734, >2 000 and 34
reguectively between 0.2 mol/L TiBOGA in 40 % octanol/ kerosene and HLL W treated by TRPO
process, the HNO; concentration in HLLW being 1 mol/L. The trasuranium elements and
Tc( ) inorganic phase can be stripped completely by one or two step stripping with 0.6 mol/L
H2C,0s.

Key words: N,N,N , N-tetraiobutyl-3-oxa-glutaric amide ( TIBOGA) ; transuranium ee

ments; Tc; HLLW

( 134  ,ocoutinued from page 134)

PREL IMINARY STUDY OF
HIGHL EVEL RADIOACTIVITY S UDGE
. STUDY ONO-NUCL IDES REMOVAL
METHOD OF THE SIMULATED HLRS

L IAN GJunfu', SONGchong-lit, L IU Xuegang*,
DING Gelong?, HAN Xiao-gang®, SUN Bin?
(1. Ingtitute of Nuclear Energy Technology , TSnghua University , Bejing 102201, China;
2. Lanzhou Nudear Fud Factory, Lanzhou 732850, Ching

Abstract :Alpha nuclides such as Np ,Puand Amin high-level radioactive dudge (HL RS) are very

harmful for its olidification process. If the dudgeis lidified without pretreatment , the slidified

waste is adphabearing. Digposal of such wastesis very difficult and expendve. Removal of the al-

pha nuclides by washing method from HL RSis studied. Washing percentageof Np , Puand Amis

85 %, 80 % and more than 95 %, repectively , when 1 mol/L HNO;s is chosen as detergent.

Key words: highrlevel radioactive dudge (HLRS) ; apha nuclides; washing method; sdlidificar
tion



