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The modified starches is an attractive sorbent in this research that contains
abundant polysaccharides and are widely production in tapioca starch industry of
Thailand. Several researches shown that modified starches were effectives for cationic
removal by a chemisorption mechanism. The aims of this study were evaluation the
hardness removal by modified tapioca starch and it’s suitable operating conditions
when combined with an ultrafiltration process. Two main parts of the experiment were
set up and evaluated. Batch experiments were carried out to study the influencing of
various factors such as functional group of modified starch, pH, contact time, and
adsorbent concentration. The results showed that phosphate monoester starch achieved
the highest adsorption capacity that was about 1.4 eq/g at operating condition of 5
minutes, contact time and 10 g/L, modified starch concentration. The adsorption
mechanisms of hardness in water were following Freundlich isotherm and pseudo-
second order. These causes of functional group of phosphate monoester starch can be
exchanges with calcium or magnesium ions in hard water. Then, calcium and
magnesium ions can be replacement of hydrogen in the hydroxyl group in the glucose
units. After that, it can be formed a polydentate ligand that are stability compounds.
The next experiment, a continuous ultrafiltration process that combined with modified

starch adsorbent were evaluated. The highest removal efficiency of hardness were



found at an operating condition of permeate flux 25 L/m?.hr, permeate to retentate ratio
50:50 and 20% of absorbent reclamation. Moreover, this can be lower clogging than
the other conditions. The surface membrane clogging may cause of a small particulate

of phosphate monoester starch that causes of a large flux are losing.
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