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I, INTRODUCTION

The purex process is used for the reprocessing of irradiated ursnium fuel at the
Trombay Plutonium Plant., Analysis of the process solutions at vsrious stages for nep
tunium hes’ revealed that in the codecontamination cycle neptunium is extracted, along
with urenium and plutonium,- intoiTBP almost quantitatively while in the partitioning
cycle the extraction is reduced to abbut half, though the conditions of extraction are
almost alike in both cyclea(l). To understand this behaviouwr of neptunium, it was
found neceseary to anslyee the fir&}t cycle £§ed solution: for different wridation states

of neptunium, -

The effect of nitric scid concentrstion and TBP saturation with ursnium on the

extraction of Np(IV) and Np(VI) into 30% TBP~Shell-sol T has becn studicd at 1,500 and
60°°- These dsts are relevant from the point of iiiew of neptunium recovery in the

PUrcX process,

IT, EXPERIMENTAL

Oxidation state snalysis

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

aliguot of the sample to 1M in HNO,

extracted neptunium was pwrified from plutonium and estimated by TTA extraction
(2) . L5 N - | . . . » . . - . .

and then extracting into 0,5M ITA in xylene, The

method

_ LBF3 precipitetion was used to separatc Np(IV) and Np(V) togf“et_her from Np(V1) and
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neptunium carried with laFy was purified and estimated by TTA extraction. The
differsnce in the values Of reptunium content obtained with direct TTA extrsction
and that carried by LaF; wae taken as fhe amount of';Nb(V) present in the sample.
The difference between the total neptunium oonfent’é.nd that »carried 'by Ia.F; was

taken as the amount of Np(VI).

torm tively Np(V) was estimated by the TTA axtmc':tion method starting with a
sample from which Np(IV) and Np(VI) together were quantitatively removed by ext~
raction with hexoms from the sample which was adjusted to 1M HNO3 and nearly
saturated with NH4R05. The results of the axidation state amlysis are given in

table I.

Extraoction of Heptunium into TBP
The experimental procedure .for the extraction of Np(IV) and Np(VI) with varying

nitrio acid and uranium concentration into 30% TBP is the same as desoribed in an
earlier'paper(”. 3056 TEP-Shell 801-T was pre-eQ}xilibmted with nitric acid of
corresponding concentration amd the equilibrations ﬁere carried out at 45°C and

60°C in a thermostated water bath. Ths results are shown in table II.

IIT. RESULTS AND OBSERVATIONS N

The Beﬁaviour of Neptunium in the purex process

It is clear from the .data presented in table I that xsptunmm is presont minly ae
Np(V) in the feed eoiution; The presence of about 35% Np(IV) in the semples 1, 2
ard 3 may be due to the high acidity, in thoge samples, which is known to favour

disproportionation of Np(V).

Assuming that nep‘tuﬁilim was present aa Nio(V) in '_fhe Beco;d- cyole feed alao," the
higher extraction of neptunﬁm in the first cycle my be due to the presence of

rate actelorating matsriale which enhanoce the rate of oxidation of Np(V) to Np(VI)-
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() (s)
by nitrous acid'’". It was recently reported that & rate accelersting material
is produced in the firsi oycle of the pursx Dreocese during the reprocessing of

metallic uranium fuels.

Effoct of texperature on meptunium extraction

From the data presented in table II it is seen that the distribution cc.mfficient
of N1)(71) decreadee with increase in the temperature to 60’0 in the nitric acid

concentrations of 1-4M as also reported by Bahr(G). It has‘been observed that the
decrease becomes smaller with increasing concentration of uranium in the orgenic

rhage. This 1is similar to the effect observed in the extraction of Pn(VI)(7)arﬁ
u(vr)(®),

The distribution coefficient of Np(IV) increases with increase in the temperature
to €0°C., The relative increase in the distribution coefficlentas is enhanced by the

presence of uranium. This effect is similar to that observed in the case of Pu( IV)(7).
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TASLE I

Oxidation state amlysis of meptunium in the firat oycle feed

¥p(IV)

8.0, [HNO3 M Total Kp ¥p(V) ¥p(71)
pe/al pe/al  pg/ul pa/md
1 5.3 1.09 0.35 . 0.69 0.05
2 4.8 0.96 " 0.35 . 0.66 Tl
3 4.9 0.98 0.35 " 0.65 w
4 2.2 1.83 0.07 1.75 )
5 1.9 1.48 0.01 1.49 "
6 505 0096 : 0-07 0-94 w
7 3.5 0.96 0.07 9.92 "
8 1.9 1.74 0.02 1.66 0.06
9 3.6 1.00 0.09 0.69 nil
10 3.6 1.00 0.09 0.91 "
| TABLE IT
-Variation of untribution' copfficient of Nﬁ(IV) ard Np(VI)
with uranjum saturation of 304 TBP-SST :
m:u o Diistrib.utison coetficient
: uranium Np(IV) ‘ Kp(VI)
conen - < y e . »
Tezp. oe /n? 1M HNOy 2M HNOs 3M HNO3 4M HMO5 1 gu‘oi 21 HIOg 3M HNOy 4M HXO3
0 0.8 2.3 41 6.2 3.6 7.9  10.8 12.5
20 0.6 1.7 2.9 4.6 -8 6.2 8.3 9.5
45°C . 40 0.4 1.2 2.1 3.2 2.1 4.5 _5.9 6.6 ‘
60 0.2 .8 1.3 1.9 1 . 2.9 3. 4.0
60 0015 0.45 0:7 A .95 ¢ .9_ ) 1 ps 2.0 1.6
0 0.8 2.8 48 7.0 27 6.0 8.1 8.1
: 20 © 0.5 2.0 3.7 5.2 2.2 47 63 6.7
60°C 40 0.35 1.4 2.6 3.7 1.6 3.6 4.4 4.45
60 0.3 0.95 1.5  2.35 19 2.4 2.6 2.55
80 0.15 0.6 14 0.7 1.1 1.2

0.7

1.3

N.B s Data taken from the graphs of distribution oco-effiolcnt va oxganie

phage uranium concentration.



