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A B S T R AC T

The phase separation kinetics for the process of recovering uranium from phosphoric acid 
medium (WPA) with 1.5 M D2EHPA + 0.2 M TBP is infl uenced by process variables such as 
D2EHPA/TBP concentration in the organic phase, acid concentration of the aqueous phase, 
temperature, phase ratio (A/O). To correlate the effect of these variables on phase separation 
kinetics (phase separation time, specifi c settling rate (SSR) for aqueous and organic), a statistical 
approach of data generation and analysis using factorial design of experimentation (DOE) has 
been adopted. The signifi cance of individual variables and their mutual interactions on phase 
separation behaviour in WPA-D2EHPA + TBP process was statistically derived using the DOE 
data. Mathematical models representing a relation between the responses (phase separation 
time, SSR organic or SSR aqueous) and variables were established. The percentage effects of 
each variable on response were calculated from these models. Further a real variable math-
ematical equation is proposed, to predict the phase separation time in WPA-D2EHPA+TBP sys-
tem for the given value of variable within the experimental range.
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1. Introduction

A process was developed to recover uranium from 
wet process phosphoric acid (WPA) by solvent extraction 
using 1.5M di-2- ethyl hexyl phosphoric acid (D2EHPA) 
+ 0.2 M tri butyl phosphate (TBP) [1,2]. Merchant grade 
acid (MGA) is obtained by concentrating WPA from 6 M 
to 12 M phosphoric acid. In solvent extraction process 
after the operation of mixers, mixed phases are allowed 
to get separated in settlers which usually have a higher 
capacity (volume) as compared to mixers. So phase sep-
aration (settling) is a necessary step for the completion 
of extraction process. During the operations of mixers, 

coalescence and re-dispersion phenomenon are impor-
tant as they infl uence the mass-transfer rates within the 
mixer [3]. Kinetics of mass transfer and phase separa-
tion helps in designing the equipment for better utiliza-
tion of solvent inventory and economics of the process 
[4]. Although the settling characteristics of involved 
solvents play a vital role in design of settlers, very few 
references are available where kinetic aspects of phase 
separation have been dealt in detail [5].

The mass transfer kinetics of uranium was studied for 
D2EHPA+TBP-WPA process but phase separation kinet-
ics was not investigated [6]. In the present investigation, 
attempts have been made to study the kinetics of phase 
separation behavior for the D2EHPA+TBP-WPA process. 
The effect of experimental variables such as D2EHPA/TBP 
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