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Liquid Polyaluminum Chloride Synthesis from Beverage Packaging Waste
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Abstract

This study investigated the factors of liquid polyaluminum chloride synthesis from
Laminated Aluminum Packaging Film (LAPF) which is a household beverage packaging waste.
Therefore, the polymerization with alkaline solutions at different conditions synthesized the best
liquid aluminum chloride for water treatment. The optimal conditions for complete separation
of aluminum and plastic in LAPFs at room temperature were determined at the hydrochloric
acid (HCl) concentration of 6 mol L, liquid/solid ratio of 24:1, stirring rate of 700 rpm and
leaching time of 5 hours. Aluminum chloride solution was then converted to polyaluminum
chloride (PACL) using polymerization reaction with different alkaline solutions: sodium hydroxide
(NaOH) and sodium aluminate (NaAlO,) at the difference B value (OH-AU** mole ratio) using the
stirring rate of 700 rpm and the volume flow rate of 1 ml min™. The result indicated that the
optimal condition for PACL synthesis was the B value of 3 with NaAlO,. In order to enhance the
coagulation performance of synthetic PACL, the aluminum chloride solution was evaporated to
increase the concentration by 4 times before liquid PACl was prepared using the B value of 3
and 3 mol L NaAlO,. The concentrated PACL was able to reduce the turbidity value to 0.37
NTU, which yielded the removal rate of 96.21%.
Keywords: polyaluminum chloride, alkalinepolymerization, laminated aluminum
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