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2.1 U ) HNO; 3.5% 5.0%TBP/
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HNO;
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Fg.1 Titration curve of free nitric acid ( 2.5 /L
at the presence of large amount of Al(NO;) 3 59 ’
0, 0,
c(AI(NO3) 3) =0.6 mol/L ,c(NaOH) =0.200 0 nmol/L , 3.5% 5.0%TBH !
u( ) H” 1
1 AI(NO3)s u( ) H* TBP/
Table 1 Distribution ratiosof U( ) and H* between
dilute TBP/ kerosene and agueous solution in the presence of Al(NOs) 3
3.5%TBP/ ( Kerosene) 5.0 %TBP/ ( Kerosene)
SANOID T (UoE") (H) (UoE")
c(HY) @, c(U03") (a, c(H") @, c(Uo ,
/ (mol-L-Y) 2 @@ by bl ) e *7E® hn b )
/ (mol-L Y / (mmol-L " %) / (mol-L Y / (mmol-L " %)

0 0. 100 10. 45 - 0. 0057 0. 100 10. 38 - 0.012
0.4 0.098 7.10 0.022 0.48 0. 097 5.49 0.031 0.91
0.6 0.097 4.67 0.033 1.25 0. 096 3.00 0.047 2.50
0.8 0. 095 2.28 0.047 3.61 0. 094 1.38 0. 069 6. 60
1.0 0.093 1.01 0.067 9.42 0. 091 0.55 0. 099 18.1
1.4 0.088 0.19 0.137 54.8 0.083 0.06 0. 207 161
1.6 0.084 0.07 0.192 150 0.078 0.03 0.292 325

0 0.594 9.41 0.010 0.12 0.592 8.39 0.014 0.25
0.4 0.584 5. 60 0.027 0.88 0.577 4.29 0. 039 1.45
0.6 0.578 3.14 0.037 2.34 0. 569 2.20 0. 054 3.78
0.8 0.572 1.91 0. 049 4.50 0. 559 1.18 0.073 7.93
1.0 0.563 1.09 0. 065 8.67 0. 547 0.63 0. 097 15.6
1.4 0.546 0.41 0.102 24.4 0.523 0.24 0.155 43.1
1.6 0.538 0.29 0.121 35.0 0.512 0.16 0.186 64.0
1.8 0.531 0.23 0.138 45.3 0.503 0.10 0.215 101

0 0.985 8.22 0.015 0.28 0.979 6. 99 0.021 0.50
0.4 0.970 4.23 0.030 1.49 0.958 2.94 0. 044 2.58
0.6 0.962 2.77 0.039 2.80 0. 946 1.72 0.057 5.11
0.8 0.953 1.76 0. 049 4.96 0.932 1.07 0.073 8.80
1.0 0.944 1.13 0. 060 8.31 0.918 0.67 0. 090 14.7
1.4 0.927 0. 62 0.082 15.9 0. 895 0.31 0.125 32.5
1.6 0.921 0.43 0. 090 23.4 0. 886 0.21 0.139 47.9
1.8 0.917 0.34 0.097 29.7 0.880 0.17 0. 150 59.6

0 1.955 5.79 0.023 0.81 1. 937 4.33 0.032 1.42
0.4 1. 936 3.26 0.033 2.22 1.908 1.92 0.048 4. 47
0.6 1.927 2.36 0.038 3.45 1.89%4 1.40 0. 056 6. 48
0.8 1.919 1.72 0.043 5.12 1.883 1. 06 0. 064 8.87
1.0 1.913 1.54 0.047 5.84 1.874 0.84 0.070 11.5
1.4 1. 905 1.17 0. 052 8.00 1. 862 0.62 0.078 15.9
1.6 1.902 1.06 0.053 8.87 1.858 0.57 0.081 17.3
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2 25 K(U( )) Fig.4 Plot of caculated vaueof D(U( ))
NOs versus its observed va ue
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concentration in agueous phase at 25 PUC N@o=250gL,T=298K
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, 4 2.2 TBP
DU( )) 100 ,D(U( )) 25 , , 5.0%
10.1%,D (H™) TBP/ U( ) HNOs
4.1% 2; TBP ,
0.40 2.59g/L U( ) HNOs
3 2 3 )
0308 > ,D(U( )) D(HY) ,  TBP
oo . ,D(U( ) D(HY
Q
010k TBP D(U( )) D(H"),
6 7 6 7 )
0‘000 0?1 072 OA|3 0.4 D (U ( ))
D(H)q, 11.3%,D(H™) 3.9%
H:.SD(F:(l)t)Ofcdculatedvdueof D(H") gL, TP 10%
versusits observed val ue
3.5%,5%TBP (Kerosene) ,
PU(C ))@oy=25gL,T=298 K
2 HNO;  U( )
Table 2 Digtribution ratiosof HNOs; and U( ) at variousinitial uranium concentrations
0.8 mol/L AI(NO3) 3 1.6 mol/L AI(NO3) 3
PU( ) @o
jguy  ew U Dea gy em U es by
/ (mol-L "% / (mnmol-L " %) / (mol-L "% / (mmol-L " %)
0.5 0. 556 0.20 0. 080 9.55 - - -
1.0 0. 557 0.41 0.078 9.29 0. 506 0.05 0. 201 90.5
5.0 0.563 2.76 0. 065 6. 60 0.521 0.31 0.161 66. 6
7.5 0. 567 4.80 0. 058 5.57 0.532 0.53 0.137 58.4
10.0 0.571 7.75 0.051 4.42 0.542 1.00 0.113 40.9
(Note) : c(HNO3) (a,0) =0.6 mol/ L
3 TBP HNO;  U( )
Table 3 Digtribution ratiosof HNO; and U( ) at various TBP concentrations
0.8 mol/L AI(NO3) 3 1.6 mol/L AI(NO3) 3
TBP)/ % * a @ a
¢ (Ten /C((:O' )L‘f; /C((::ml)i ‘ f;” D(HY) D(U( ) /c((:m )L( T’) fi:fml)i( f;” D(HY) D(U( )
1.0 0.592 7.43 0.014 0.41 0. 586 3.46 0.024 2.04
2.0 0.584 4.17 0. 027 1.52 0. 567 0. 89 0. 059 10.8
3.5 0.572 1.91 0. 049 4.50 0.538 0.29 0.121 35.0
5.0 0.559 1.18 0.073 7.93 0.512 0.14 0.186 74.0
7.5 0. 539 0.53 0.113 19.0 0.473 0.05 0. 301 202
10.0 0. 520 0.38 0. 153 26.4 0. 439 0.03 0. 422 417

(Note) : c(HNO3) (a0 =0.6 mol/L



4 : TBP UO2(NO3) 2 HNOs 197

100 - 0.5

*

80F 0.4k
§60- 30.3f
> * 1
z =
%40— 74 Q 0.2+

£4
201 0.1}
0 210 4|0 610 8|0 100 0.0 of 1 01_2 ﬁ3 01. 4 0.5
D(U(VI)),, D(H),,
B 6 #&RYEM TBP k& A R ot B 7 gl 4G TR B A TBP ik B R [§) it
DCUCVD) I EE X S e E 4R B DH™) B & % sc i 4E A

Fig. 6 Calculated values of D(U(V])) versus

corresponded observed values
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Table 4 Cdculated results
of D(U( )) and its experimented val ues
0.8 mol/L Al(NO3) 3 1.6 mol/L AI(NOg) 3
e DU( Nas DMU( )a DUC Nas DWU( Na
298 7.93 9.18 74.0 83.4
308 5.68 6.49 61.9 61.2
318 4.69 4.77 40.9 43.9
328 3.74 3.55 27.7 318
343 2.66 2.34 18.0 21.0
(Notes) : ¢ (HNO3) g = 0.6 mol/L ,¢ (TBP) = 5%,
p(U(C ))=25gL
3

TBF u( )

Fig. 7 Calculated values of D(II*) versus

corresponded observed values
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THE EXTRACTION OF LOW-CONCENTRATION
URANYL NITRATE AND NITRIC ACID BY DIL UTE
TBP/ KEROSENE IN THE PRESENCE OF Al( NO3) 3

ZHU Zhao-wu, HU Jing-xin, HE Jianryu, ZHEN G Wei-fang

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

Abstract : The distribution ratiosof low concentration UO, (NQOs) » (initial mass concentration lower than 10
o/L) and HNOs (initia concentration 0 2 mol/L) between dilute TBP/ kerosene (lower than 10 %) and
aqueous ol ution in the presence of Al (NOg) 3 are determined. Based on these data, the empirica functions
)) and K(H") are founded by norrlinear least

of extraction equilibrium concentration quotients K (U (
square fitting method. According to these functions, D (U (

)) and D(H*) can be caculated out and

they are in good agreement with observed values. The mean error of caculated D (U ( )) isabout 10 %:;
and the mean error of caculated D(H™) islessthan 5 %.
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U( ); AI(NOs)s; stingout; dilute TBP/ kerosene; distribtution ratio



