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The recovery of polyelectrolyte from polyelectrolyte-enhanced ultrafiltration
(PEUF) for chromate removal was studied as equilibrium experiments in a laboratory
scale and batch and continuous operations in a pilot scale crystallizer. PEUF 1s a
membrane separation process, which can be used in the removal of chromate anion
from wastewater. For an economical operation, the retentate solution not passing
through the membrane can be treated to separate the polyelectrolyte and chromate
ions to permit reuse of the polyelectroiyte. In the regeneration step, barium chloride
can be added to the retentate to precipitate chromate anion as compact barium
chromate solid waste. This study investigates the abilities to recover polyelectrolyte
and to separate barium chromate solid from the solution in a crystallizer. The effects of
the residence time or feed flow rate, height of the column, and polymer to chromate
ratio were studied. The highest percentage of polymer recovery was obtained from tihe
equilibrium precipitation followed by the batch crystallizer operation and the continuous
crystallizer operation, respectively. The dispersion of barium chromate particles
stabilized by the cationic polyelectrolyte leads to poor separation efficiency in the
crystallizer. Therefore, a fundamental study on the effect of cationic polyelectrolyte on
barium chromate dispersion was carried out. The effect of barium to chromate ratio,
polyelectrolyte concentration, temperature, and added electrolyte on particle size
distribution, sedimentation rate, viscosity, crystal morphology, and zeta potential of
particle in the barium chromale crystallization process was determined. Polymer
adsorption leading to a decreased particle size, as well as increased solution viscosity,
causes sedimenlati0n1 rate to decrease with increasing polyelectrolyte concentration.
The increased residence time in a batch crystallizer results in decreased carry-over

barium chromate particles or better solid separation.
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