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INTRODUCTION   
  

The three stage Indian nuclear power programme envisages 
232

Th-
233

U as the driver fuel in its third stage.  The 

abundant  thorium resources available in India prompted India to opt for the  
232

Th-
233

U driven nuclear power 

reactors. The thoria rods are irradiated to get 
233

U and separation of the latter from thorium is quite a challenging 

task and involves various operations like dissolution of thoria rods , selective solvent extraction of uranium followed 

by its stripping, Ion exchange purification and ultimately the reconversion to its oxide. The reconversion of 
233

U to 

its oxide was done through ADU route in Uranium Thorium Separation Facility (UTSF). But this process has some 

drawbacks like the supernatant after precipitation of uranium contains significant amount of uranium which cannot 

be sent for waste disposal. Also, ammonium nitrate generated is a potential hazard. Because of these reasons an 

alternative route for uranium reconversion was envisaged. In this method uranium is first reduced to its tetra-valency 

and the tetra-valent uranium is precipitated as oxalate. There are three routes for reduction of hexavalent uranium to 

its tetravalency viz. 1) Electrolytic reduction 2) Reduction with hydrogen gas using Adams catalyst (1) 3) Reduction 

with hydrazine nitrate using Adams catalyst (2). 

While in Electrolytic reduction the conversion rate from U(VI) to U(IV) is less (≈ 60%), in the method where 

hydrogen gas is used as reductant elaborate safety measures are required which becomes quite cumbersome 

especially in a closed enclosure like glove boxes. The reduction with uranium with hydrazine nitrate in presence of 

Adams catalyst was earlier studied extensively and various parameters were optimised (2). This method is simple 

and is amenable to remote operation. Hence, this method of reduction was opted for this purpose.  

 

EQUIPMENT AND METHOD 

A specially designed and fabricated converter was used for this purpose. The converter contains an SS filter housing 

of about 20 litres capacity with three SS filter cartridges each having dimensions of 250 mm Ht and 76 mm ID. U IV 

Convertor is having two compartments one over the other, communicating with each other  through these three 

stainless steel sintered filter cartridges,   which can filter up to sub micron particles. The stainless steel sintered filter 

cartridges contain Adam’s catalyst (platinum powder). During the conversion process of the uranyl nitrate solution 

from the bottom compartment enters into the cartridge fluidise the platinum powder, comes out of the cartridge in 

the upper compartment and  thus the solution is  re-circulated  to get 98 % uranous nitrate with in 3  Hrs. This 

equipment is having cooling jacket, thermo well and necessary  reagent lines. It is provided with various service 

lines for water cooling, temperature measurement, sampling etc. 
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RESULTS  AND DISCUSSION 

 

A batch of 15 litres with composition U = 4 g/l, H
+
 = 0.75 M and N2H5

+
 = 1.0 M was taken into the converter and 

was circulated from bottom to top at a rate of 90 ltrs/hr. Water circulation was done through out the operation. 

Sampling was done every hour and as can be seen from Fig.1 near 100% conversion was observed in about three 

hours.   

 
CONCLUSIONS 

 

This method of production of uranous nitrate is simple and highly suitable for even remote operation and hence can 

be deployed for uranium reconversion purposes where uranium is handled in highly shielded glove boxes. 
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