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BRINE/MAGNESIUM HYDROXIDE/SALT PRODUCTION/SCALE

PREVENTION/VACUUM PAN

One of the most important units in vacuum pan salt production process is the
evaporators. The scale forming in evaporators reduces the heat transfer efficiency and
increases energy requirement as well as reduces the production capacity. Therefore,
the main objectives of this study are to investigate the causes of scaling and to
propose the method to prevent it. This study was divided into 8 sections. First, the
composition of raw brine was analyzed. Then, the scale was characterized by using
the techniques of XRD, FTIR, XRF and STA. In the third part, the amount of
chemicals, the order of adding the chemicals and the addition of CO, were studied to
investigate their effect on scaling prevention. In the fourth section, ways of separating
the precipitates remained in the treated brine were investigated. In order to understand
scaling better, the scaling behavior and its prevention was studied in the fifth part. The
feasible methods to reduce the scaling are then proposed in the sixth section. Next, the
feasibility of using solid waste from chemical treatment as a catalyst of biodiesel
production was evaluated. Finally, the cost estimation of salt production with the
proposed process is conducted.

From experimental results, it was found that the main compositions of raw

brine were Na* and CI" with Ca®*, Mg?* and SO4 as the impurities and Mg(OH), was



the main component of scale. From experiments on chemical addition, it was
concluded that adding more chemicals yielded the better ion removal but the order of
addition did not have any effect. For the investigation on the effect of CO,, it was
observed that soluble CO, decreased scaling since soluble CO, would lower the pH
and shift the reversible reaction to bicarbonate. Based on the experimental result on an
inclined surface and using flocculant, it was observed that both methods can be
applied to reduce the precipitation time. By using pre-heat treatment, it was found that
the solubility of precipitates decreased when temperature increased. However, no
effect of seeding on enhancing precipitate removal was observed. From the study on
scale behavior, it was found that the scale was formed on the surface of the tube
because of the evaporation of water on the surface and anti-scaling could prevent
scale formation. Based on all studies, the best way of scale prevention is increasing
the amount of chemical added. From the study of utilizing solid waste from chemical
treatment, it was found that this solid waste could be synthesized and used as a
catalyst for biodiesel production. Based on the analysis of cost estimation, it was
found that the average cost per kilogram would be increased; however, the net

revenue was still positive.
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