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Highlights
· Kalsilite, an aluminosilicate, efficiently adsorbs Cu²⁺.
· Cu²⁺ adsorption in porous materials.
· FTIR analysis reveals vibrational bands in kalsilite.
· Cu²⁺ concentration after adsorption, assessing removal efficiency.
Resumo/Abstract
Kalsilite is a feldspar-group mineral considered an aluminosilicate. Its crystalline framework is composed of interconnected silicon and aluminum tetrahedra, forming channels and cavities that accommodate potassium ions. Potassium, acting as an essential macronutrient, plays a structural role in kalsilite and can be exchanged with other cations. This ion-exchange capacity gives the mineral significant potential for environmental applications, particularly in the removal of heavy metals such as copper. The material was synthesized and purified from water treatment plant sludge in a project developed by Embrapa Instrumentation. Different volumes of concentrated copper ion (Cu²⁺) solutions were added and then diluted to a final volume of 10,000 µL (10 mL) in Falcon tubes. After sample preparation, the tubes were placed in a shaker incubator at a constant temperature of 30 °C and an agitation speed of 100 rpm for 24 hours. Subsequently, the samples were centrifuged again in a refrigerated centrifuge at 32 °C and 6000 rpm for 30 minutes. The supernatants from each sample were subjected first to simple filtration and then to syringe filtration to ensure removal of solid particles. The filtered solutions were diluted to standardize copper concentrations at 250 µg/L. Each sample was analyzed by Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES) to determine the final concentration of Cu²⁺ ions in solution and the adsorption efficiency of kalsilite, with preliminary results indicating approximately 28% copper removal from the initial solution. The FTIR spectrum of CHB-K exhibited a strong band centered at 254.289 cm⁻¹, along with lower-energy bands around 183.159 cm⁻¹, characteristic of silicon and aluminum tetrahedra. The sample was also characterized by XRD, TGA, and BET.
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