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Abstract

The purpose of this research is to study the efficiency in removing hardness and silica in ground
water using chemical treatment process - Nanofiltration of the makeup water system in cooling system.
Because hardness and silica are primarily responsible for most scaling in pipe and cooling system. The
primary process for this treatment is chemical treatment process called “coagulation/flocculation” to
reduce membrane fouling of the Nanofiltration membrane. This is because membrane fouling led to
membrane cleaning cost and lessens membrane lifespan. On this note, Quality of treated water will be
considered efficient to reduce hardness and silica and the concentration cycle (CC). The concentration
cycle will affect overall makeup water requirement in the water makeup process. The study the hybrid
process revealed that the chemical process with calcium hydroxide 360 mg/L and PACl 1.2x10" mol
Al/L and Nanofiltration process is operated at trans-membrane pressure 7 bar has the ability to remove
overall hardness and most effective in removing Silica, having the ability to remove overall hardness
and silica 96.5% and 67.0% respectively. This increase the number of reusability cycle of underground
water from 0 to 4 cycle, meaning that the said treatment process can be used to treat water that was
previously not usable to become usable alternative by the standard of the Japan Refrigeration and Air
Conditioning Industry Association (JRA GL02-1994). The processed water was greatly improved and
become usable as an alternative and can be cycled within the cooling system until the concentration
amount of soluble cooling water reaches 4 times the amount. This helps reduce the requirement of
makeup water for more than 56%. Furthermore, the chemical treatment process with calcium
hydroxide and PACL helps reduce membrane fouling

Keywords : Ground water; Hardness; Silica; Chemical Process; Nanofiltration
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