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Optimization of Resin Regeneration Conditions for Demineralized

Water Production

By Miss. Parichat Supastiean
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ABSTRACT

Demineralized water is water that has undergone an ion exchange process to
completely remove minerals, resulting in high purity. It plays a crucial role in the liquor
production process at S.S. KARNSURA Co., Ltd. This project aimed to study the
appropriate amount of chemicals and water flow rates for regenerating Amberlite IR-
120, Amberlite IRA-402, and Amberlite IRA-458 resins in the ion exchange unit of the
demineralized water production system. A 32 factorial design (3 levels and 2 factors)
was employed, along with statistical analysis at a 95% confidence level, to examine
the effects of variables on conductivity and pH values, as well as to calculate the
production cost of demineralized water to evaluate its economic feasibility. The
experimental results indicated that Experimental Plan 5 provided the optimal
parameters. In this plan, the cation exchange tank used 170 liters of hydrochloric acid
(HCL) with a water flow rate of 1,200 cubic meters per hour, while the anion exchange
tank used 80 liters of sodium hydroxide (NaOH) with a water flow rate of 1,800 cubic
meters per hour. For the combined cation and anion exchange process, Experimental
Plan 6 used 20 liters of HCl and 12 liters of NaOH. The resulting water had an electrical
conductivity of 0.51 microsiemens per centimeter and a pH of 6.07, making it suitable
for applications that require high-purity water. Furthermore, this configuration reduced
the production cost of demineralized water to only 13.85 THB per cubic meter, which
is 31.51% lower than the previous cost and lower than all other experimental plans

studied.



