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WINYA DUNGKAEW : ARSENATE PRECIPITATION FROM
POLYELECTROLYTE-ARSENATE COMPLEX SOLUTIONS.
THESIS ADVISOR : ASSOC. PROF. KENNETH J. HALLER, Ph.D.

117 PP.

ARSENIC REMOVAL/BARIUM-ARSENATE PRECIPITATION/INCONGRUENT

DISSOLUTION/CALCIUM-ARSENATE-PHOSPHATE APATITE/PEUF

This research studied arsenate precipitation from aqueous solutions of
polyelectrolyte-arsenate complex as a part of QUAT polyelectrolyte recovery from
PEUF process retentate stream. Barium-arsenate is the first precipitation system
studied in this work. Three single phases of BaHAsO4-H,0, NaBaAsO4-9H,0, and
BasCI(AsO,4); and their mixtures were formed as the dominant solid phases in
different regions of pH, Ba/As molar ratio, and common/diverse ion concentration.
The availability of sodium and chloride ions at suitable pH and Ba/As molar ratio in
the system induces formation of NaBaAsO;,9H,O and BasCI(AsO,); thereby
inhibiting formation of Bas(AsO,), in such conditions. When QUAT is present during
the precipitation, the BaHAsO4-H,O and BasCI(AsO,); crystals were observed to
change morphology by elongating and to increase the size of the crystals formed.
Dissolution studies of BaHAsO4-H,0, NaBaAsO,4-9H,0, and BasCI(AsO,); give —log
Ksp values of 5.60(5) for BaHAsO4-H,O, comparable to the previous literature, while
for NaBaAsO4-9H,0 and BasCI(AsO,)3 the previously unreported values are 10.8(3),
and 35.3(4), respectively. Incongruent dissolution observed in NaBaAsO4-9H,0 and

BasCI(AsOQ,); dissolution systems is demonstrated to be due to the formation of



v

Bas(AsO,), phase which is confirmed by saturation index calculation. Thus, while
Bas(AsO,), may be the preferred phase in the absence of other ions at high pH, the
presence of sodium and chloride ions in the system can shift the equilibrium to prefer
NaBaAsO4-9H,0 and/or BasCI(AsO,); to precipitate. Based on the precipitation and
dissolution study results, barium-arsenate precipitation is not suitable for arsenate

precipitation from PEUF retentate stream.

Arsenate can be successfully removed by coprecipitation with low solubility
calcium phosphate hydroxyapatite. Up to 99% arsenic removal was achieved from 25
ppm initial As concentration in both the absence and presence of QUAT in the system.
Higher Ca/(P+As) and P/As mole ratios gave higher arsenic removal efficiencies with
the highest arsenic removal efficiency obtained at Ca/(P+As) = 3 and P/As mole ratio
= 5. The pH of the initial anionic solution has no significant effect on arsenic removal
by this process. Semi-batch crystallization produces similar products to the batch
precipitation experiment as demonstrated by XRD characterization, and further
confirmed by TEM/EDX examination which confirms an arsenic constituent in the
precipitation product. This work provides a basis for removing arsenic from QUAT-

arsenate complex solution, freeing the QUAT for reuse.
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