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I . INTRODUCTION 

The purex process is used for the reprocessing of Irradiated uranium fuel at the 

Trombay Plutonium Plant. Analysis of the process solutions at various stages for nep­

tunium has" revealed that in the codecontamination cycle neptunium is extracted, along 

with uranium and plutonium, into TBP almost quantitatively while in the partitioning 

cycle the extraction Is. reduced to about half, though the conditions of extraction are 

almost alike in both cycles* ', To understand this behaviour of neptunium, it wa3 

found necessary to analyeo the first cycle feed solution for different oxidation states 

of neptunium. 

The effect of nitric acid concentration and TBP saturation with uranium on the 

extraction of Np(IV) and Np(VI) into 30# TBP-SherUsol T has been studied at 1>5°C and 

oO°C. These data are relevant from the point of view of neptunium recovery in the 

purex process, 

II. EXPERIMENTAL 

Oxidation s t a t e analysis 

The neptunium present in the sample as Np(IV) wes estimated by adjusting a known 

aliquot of the sample t o 1W in HNO. and then extract ing in to O.5M TTA in xylene. The 

extracted neptunium was purified from plutonium and estimated by TTA extract ion 

method*2^• 

LaF prec ip i ta t ion VJan used t o separate Np.(XV). and Np(V) together from Np(Vl) and 
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neptunium carried with LaFj was purified and estimated by TTA extraction. The 

difference in the valueB of neptunium content obtained with direct TTA extraction 

and that carried by LaPj was taken as the amount of~Np(v) present in the sample. 

The difference between the total neptunium oontent and that carried by LaFx was 

taken as the amount of Np(Vl). 

Alternatively Np(v) was estimated by the TTA extraction method starting with a 

sample from which Kp(lV) and Np(Vl) together were quantitatively removed by ext ­

raction with hexone from the sample which was adjusted to 1M HROj and nearly 

saturated with NH4KO5. The results of the oxidation state analysis are given in 

table I . 

Extraction of Neptunium into TBP 

The experimental procedure for the extraction of Np(iv) and Kp(vi) with varying 

n i tr io a d d and uranium concentration into 30$ TBP is the same as desoxibed in an 

ear l ier p a p e r V . 30$ TBP-Shell aol-T was pre-equilibrated with nitrio acid of 

corresponding concentration and the equilibrations were carried out at 45"C and 

60sC in a thermostated water bath. The results are shown i n table I I . 

I I I . RESULTS AND OBSERVATIONS 

The Behaviour of Neptunium in the purex process 

I t i s clear from the data presented in table I that neptunium ia present mainly as 

Np(V) in the feed solution. The presence of about 35$ Np(iv) in the samples 1, 2 

and 3 may be due to the high acidity, in those samples, whioh i s known to favour 

disproportionation of Np(v). 

Assuming that neptunium »an present as Np(v) in the second oycle feed alpo, the 

higher extraction of neptunium i n the f i r s t cycle may be due to the presence of 

rate accelerating materials which enhance the rate of oxidation of Mp(v) to Np(vi) 
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by ni trous acid s . I t was recent ly reported ' that a ra te accelerating material 

i s produoed in the f i r s t cycle of ths purcs process during the reprocessing of 

metal l io uranium fue ls . 

Effect .of temperature on neptunium extract ion 

Prom the data presented in table I I i t i s seen "feat the d is t r ibut ion coefficient 

of Np(Vl) decreases with increase in the temperatuw to 60°C in the n i t r i c acid 

(6) concentrations of 1-4M as a l so reported by Bahr . I t has been observed that the 

decrease becomes smaller with increasing concentration of uranium in the organio 

phase. This is s imilar to the effeot observed ill the extract ion of Pu(vl ) v ' and 

U ( V I ) ( 8 ) . 

The d i s t r ibu t ion coefficient of Np(lV) increases vrith increase in the temperature 

to €0*C. The re l a t ive increase in the d is t r ibu t ion coefficients is enhanced by the 

(7) presence of uranium. This ef fec t i s similar to that observed in the case of Fu(lV) . 
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TA3LE I 

Oxidation atata analysis of neptunium In th* f irs t cycla faed 

8.Bo. /*HHOj_^| Total Kp 
jug/«l 

»p(iv) HP(V) »P(7I) 
/is/al 

1 

2 

e 

9 

10 

Tamp. 

45*C 

60#C 

Vai 

Organ! 
phase 
u r a n i i 
conon 
og/ml 

0 

20 

40 

60 

60 

0 

20 

40 

60 

80 

5-5 

4*8 

4 . 3 

2 .2 

1.9 

3 .5 

3-5 

1.9 

3 .6 

3 .6 

1.09 

0 .98 

0 .98 

1.83 

1.48 

0 .96 

0 .96 

1.74 

1.00 

1.00 

TABLE 

0.35 

0 .35 

0 .35 

0.07 

0.01 

0.07 

0.07 

0.02 

0.09 

0.09 

I I 

- i a t i on of d i s t r i b u t i o n c o e f f i c i e n t of 
wi th uranium s a t u r a t i o n of 5®^ 

Lo 

im 

1M HNOj 

o.e 
0.6 

0.4 

0.2 

0.15 

o.e 
0 .5 

0.35 

0 .3 

0.15 

iipC 

Die t r i bu t e 

IVj 

2M HNOj 3M HKOj 4« IHIOj 

2 .3 

1.7 

1.2 

0 .8 

0 .45 

2 .6 

2 .0 

1.4 

0 .95 

0 .6 

4-1 

2.9 

2.1 

1.3 

0.7 

4 . 8 

3.7 

2 .6 

1.5 

0 .7 

6.2 

4 . 6 

3-2 

1.9 

7 .0 

5.2 

3 .7 

2 .}5 

1.1 

OD 

0.69 

0.66 

0 .65 

1.75 

1.49 

0.94 

0.92 

1.66 

0.89 

0.91 

Np(rr) i 
TBP-SST 

0 .05 

n i l 

n 

M 

n 

H 

H 

0 .06 

n i l 

N 

ind Kp(vi) 

i c ^ ' f i c i e n t 

Hp(VI) 

IM HKOj 2U HltOj 3U HKQj 4M HNO3 

5-6 

•irfd 

2.1 

1! . 4 • • 

0 . 9 

2 .7 

2 .2 

1.6 

1.1 

0 .7 

7-9 

6 .2 

4 . 5 

2 . 9 

1-5 

6 .0 

4 . 7 

3 .6 

2 .4 

1.5 

10 .8 

8.3 

5-9 

3*S 

2 . 0 

8.1 

6.3 

4 .4 

2 .6 

1.1 

12.5 

9 .5 

6 .6 

4 . 0 

1.8 

8.7 

6.7 

4 .45 

2-55 

1.2 

N.B 1 rata taken from the graphs of distribution oo-effioiont va organic 

phaaa uranium concentration. 


