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Polyelectrolyte-enhanced ultrafiltration (PEUF), using cationic polyelectrolyte
poly(diallyldimethyl ammonium chioride) or QUAT was used to investigate the removal
of arsenic(V) from dilute aqueous solutions. In PEUF g water-soluble polyelectrolyte of
opposite charge to that of the target ion binds the charged arsenate complex. The
solution is then treated by ultrafiltration with membrane pore sizes small enough to
block the polymer. Only the residual unbound arsenate at the concentration in the
retentate (solution not passing through the membrane) i present in the permeats
solution passing through the membrane. Arsenic rejections as high as 99.895% are
obtained, and rejections increase with increasing polymer concentration and decreasa
with increasing ionic strength (added salt concentration). Arsenic rejection increases
with increasing pH (pH of 6.5 to 8.5) as the HA8O, " /H,AsO,” ratio in solution increases,
improving arsenate binding to the polymer. The gel point concentration (polymer
concentration at which the flux becomes zero) was found to be 655 to 665 mM.
(approximately 5.98 to 6.07 wi%) consistent with previous PEUF studies. These high
gel points mean that high water recoveries (> 99%) are achievable in this separation
Process,

To enhance the economic competitiveness of this PEUF process, polymer
recovery from the retentate by addition of divalent metal ion to precipitate the arsenate
was studied. The QUAT causes an increased dispersion stability (decreased
sadimentation rate) of barium hydrogen arsanate monohydrate particles due 1o barriers



to coalescence due to polymer adsorption and to increased viscosity. The adsorption of
polyalectrolyte on the particles increasas with increasing polymer concentration,
decreasing ionic strength, and decreasing barium to arsenate concentration ratla, The
sedimentation rate of the crystals increases with decreasing polymer concentration,
increasing electrolyte concentration, and increasing temperature. The viscosity of the
Supernatant solution increases with increasing polymer concentration, decreasing ienic
strength, decreasing temperature, and decreasing barium to arsenate concentration
ratio. The barium hydrogen arsenate monohydrate crystallizes with a plate morphology.
The average particle size increases with increasing polymer concentration, increasing
salt concentration, increasing temperature, and decreasing barium to arsenate
concentration ratio. When QUAT is present during formation of the particles the entire
size distribution shifts to larger particles, implying faster sedimentation, However, tha
very fine particles are stabilized as a dispersion by QUAT absorption and the increased
viscosity leading to longer settling times for the total particulate material.

The adsorption of QUAT on Copper arsenate particles increases with increasing
polymer concentration, decraasing ionic strength, and decreasing copper to arsanate
concentration ratio. The copper arsenate forms more spherical crystal agglomerates
than the barium hydrogen arsenate monchydrate. Copper arsenate in the absence of
QUAT shows bimodal particle size distributions, while particies in the presence of QUAT
show multimodal distributions. The average particle size decreases with increasing
polymer concentration, increasing salt concentration, decreasing temperature, and
decreasing copper to arsenate concentration ratio. The smaller size in the absence of
QUAT leads to slow sedimentation while the larger size in the presence of QUAT gives
higher sedimentation rates despite higher solution viscosities due to tha QUAT. The
sedimentation rate of the crystals Increases with increasing polymer concentration,
increasing electrolyte concentration, increasing temperature, and increasing copper to
arsenale concentration ratio. The viscosity of the supernatant solution increases with
increasing polymer concentration, decreasing onic strength, decreasing temperatura,
and decreasing copper to arsenate concentration ratic.
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