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Abstract—The kinetics for the extraction of uranium (VI) from aqueous nitric acid solutions by di-n-butyl-
phosphoric acid (HDBP) in kerosene as the diluent was investigated. Lewis cell with constant interfacial
area was utilized to measure initial rates of the extraction and the stripping with aqueous phases containing
0.1-0.5 mol/dm® of nitric acid, 0.1-0.5 mol/dm? of uranium (VI) and kerosene-diluted organic phases containing
0.04-008 mol/dm* of monomeric HDBP at 25C under the agitation speed of 120 rpm. The extraction rate
is one-half order with respect to the concentration of HDBP dimer in the organic phase, the first order
with respect to the concentration of uranium (VI) in the aqueous phase and inversely proportional to the
0.281 power of the concentration of the aqueous-phase nitric acid. The stripping rate is the first order and
inverse one-half order with respect to the concentration of uranium (VI) and HDBP dimer in the organic
phase, respectively, and the second order with respect to the concentration of nitric acid in the aqueous
phase. A kinetic scheme was proposed and the apparent rate constant were also evaluated.
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Fig, 1. Constant interfacial area cell used for kinetic meas-
urements.
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Fig. 2. Effect of the agitation speed on the initial rate of
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NOMENCLATURE

s interfacial area between two phases [cm?]
: concentration [mol/dm?]
: reaction equilibrium constant

: interfacial reaction rate constant [-]
: interfacial mass transfer coefficient [cm/sec]
: term defined by eq. (18)
:term defined by eq. (19)
Ry :initial extraction flux [mol/cm?-sec]

A
C
K
K., :acid dissociation constant in the organic phase
k
K
P
Q

S, :initial stripping flux [mol/cm?-sec]

t :time [sec]

U :total uranium complexes in the organic phase

V  :volume [cm®]

[ ] :concentration of the species in the bracket
[mol/dm*]

Subscripts

: initial concentration

i

t  :total concentration

w  :aqueous phase side

o :organic phase side

u :uranium (V) species

Superscripts

overbars “—" :species or concentrations in organic

phase

overbars “--" :interfacial species
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