


uranium, manganese, nickel, chromium, and silver. Dissolved
metal concentrations amenable to treatment range from a few to
tens of parts per million. In addition to dissolved metals, other
inorganic and organic materials present as suspended or colloi-
dal solids can also be removed. The sole residue generated by
the process is the ultrafiltration concentrate - generally constitut-
ing 5% to 20% of the feed volume.

Test Results: Process testing was accomplished at bench-,
pilot-, and field-scale. It was verified that the method provides
the necessary metal ion size enlargement for ultrafiltration sepa-
ration of metals, and that the permeate stream is essentially free
of toxic metal contamination. In addition to metal-polyelectrolyte
complexation, certain metals can be precipitated by pH adjust-
ment to exploit the combined effects of complexation, precipita-
tion, and free ion adsorption.

Bench-scale testing of the process with two membrane types and
two polyelectrolytes indicated that cadmium, lead, and mercury
can be removed at rates greater than 95%. Although a bit more
susceptible to fouling, polysufone membranes are preferred over
cellulose acetate membranes because of their greater perme-
ation rates and ability to perform under a wide range of pH
conditions.

Pilot-scale testing of the process yielded metal removal rates
consistent with the bench-scale tests. The pilot unit, utilizing
hollow-fiber membranes, operated at pressure differentials of 20 -
25 psig. It was noted that at this scale, a prefiltration step is
critical to the operation of the hollow-fiber units in order to
prevent membrane plugging. Further, the pilot-scale studies
confirmed earlier results showing the need for a polyelectrolyte to_.
total metal concentration ratio of about 3 to 10.

The field-scale unit provided separation efficiencies in excess of
90% for mercury, cadmium, and lead. It was shown that the
presence of iron and sulfate ions in the feed, however, greatly
influences metal removal efficiencies and can lead to poor re-
sults. The unit performed at less than anticipated efficiency
when processing wastewater in the field, due in part to the
ineffectiveness of the polyelectrolyte chosen, the high ionic
strength of the waste feed, and the interference of large quanti-
ties of iron, calcium, and sulfate ions. Subsequent testing of the
unit has shown that, with proper treatability studies, acceptable
field performance can be obtained.
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