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Po-210 DISTRIBUTION IN URANIUM-MILL CIRCUITS

Steps basic to most uranium mills are crushing, grinding, chemical
dissolution, drying and packaging. Mills are usually acid leach, generally
with solvent extraction recovery, or alkaline leach with direct precipita-
tion of uranium from solution.

Previous research efforts have identified the pathways for radium
and thorium in both acid and alkaline leach systems. Acid leach liquor

has a tendency to solubilize noteworthy amounts of radium and *>50% of the
thorium into the uranium-laden solution. The final yellowcake may have
^5% of the initial thorium activity and M D . 2 % of the radium activity.
Alkaline leach is more selective than acid leach. Thorium remains
virtually insoluble and lesser amounts of radium are extracted into the
leach liquor. However, most of the entrained radium reports to the
yellowcake.

Little is known about the migration and concentrations of polonium in
mill circuits. Polonium distribution is of interest because it is the
last radionuciide in the uranium decay series, it may concentrate in
various portions of the mill circuit and create contamination problems
or it may appear in other byproduct recovery streams (i.e., molybdenum).

Experiment
Samples of ore feed stock, liquids, and final products were collected

from representative acid and alkaline leach circuits located in the
Grants, New Mexico mineral belt. All samples were prepared for assay
from solution containing ^7 M_ H3PO4. - 0.01 M̂  HC1 and the specific details
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are presented elsewhere. Direct Po-210 extraction was performed using
0.2 F4 TOPO (trioctylphosphine oxide) in a toluene based scintillator.
Samples were counted in a PERALS (Photon-Electron Rejecting Alpha Liquid-
Scintillation) spectrometer.

Results
The concentration of Po-210 "»n many of the streams of a typical acid

leach, solvent extraction mill is shown in Figure 1. The average standard
deviation for all results is ±12%. Only a trace of the available Po-210 is
found in the clarified leach that is the.solvent extraction feed. Most of
the polonium remains with the solid tailings. (However, note that a material
balance for Po-210 cannot be obtained from this flow sheet because of unknown
dilution factors.)



In the solvent extraction circuit, there appears to be some concen-
tration of polonium in the organic extractant, but little reaches the
final yellow-cake product. Apparently there is some mechanism causing
polonium to accumulate in the organic extractant part of the extraction
circuit. The accumulation could be due to a high chemical affinity of
polonium for the organic extractant or the accumulation of some particu-
late material carrying polonium in the organic-aqueous Interface. There
is some evidence that the polonium is carried and retained on particu-
late surfaces since the amount of polonium in the Isach liquor could be
changed by the filter pore size used to filter this liquid. Smaller
pore size resulted in less polonium in the leach liquor.

In both the ore feed and the solid fraction of the leach output it
was found that 26% more Po-210 was present than predicted for a uranium
equilibrium decay situation. Assay by surface-barrier alpha spectrometry
techniques confirmed the excess Po-210 and also showed above-equilibrium
amounts of Ra-226. The presence of excess progeny was discussed with the
mill owners, and it was determined that a secondary ore body was being
mined. Secondary ore bodies have been infiltrated with water, and a
portion of the uranium solubilized, thus producing a disequilibrium.

A less detailed analysis of an alkaline-leach, caustic-precipitation
mill circuit was performed. Analysis of the pregnant uranium solution
from the leach filtration showed 0.7 dpm/ml. Obviously, here also, the
Po-210 reports to the tailings pile.

Summary
Greater than 99% of all incoming Po-210 reports to the tailing piles

for both the acid and the alkaline leach uranium circuits. Leached Po-210
may be carried along on small particles rather than dissolved in solution.
There does not appear to be any radiologically significant buildup or
accumulation in the acid leach circuit, but there are noteworthy amounts in
the molybdenum recovery solution.
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Figure 1. Po-210 Distribution in an Acid Leach
Solvent Extraction Mill Circuit


