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Design and Development of a Portable Water Purification Filter for Emergency and
Military Water Supply

Hassan Tavakoli'*, Sajjad Hashemi?, Rasool Amirkhani®, Mahdi Gholampour?

Abstract:

The aim of this research is the design and development of a compact and portable water purification device
with antimicrobial properties. The main components of the designed filter include sand, gravel, silica
nanoparticles, activated carbon, and clinoptilolite coated with silver nanoparticles. These components are
arranged in a series to purify water by targeting microorganisms, micro-pollutants, and turbidity. Initially,
the surface of silica nanoparticles was modified with 3-aminopropyl trimethoxy silane, and the surface of
activated carbon was treated with nitric acid and then coated with silver nanoparticles. Additionally, natural
zeolite clinoptilolite was coated with silver nanoparticles using the chemical reduction method. The
nanocomposites are evaluated using scanning electron microscopy (SEM), X-ray diffraction (XRD), and
energy-dispersive X-ray spectroscopy (EDAX) analyses. Water samples before and after filtration through
the filter were assessed through pH testing, turbidity testing, total hardness examination, maximum
probable number of bacteria testing, biological oxygen demand (BOD) testing, and chemical oxygen
demand (COD) testing. The designed filter offers several advantages. Firstly, it exhibits powerful
antibacterial activity, effectively reducing microbial contamination in water. Secondly, it can reduce
turbidity, BOD, and COD in water, indicating its efficiency in water purification. Furthermore, the filter
operates without the need for external energy sources. Therefore, the results demonstrate that the designed
filter is a highly efficient and desirable water purification device.
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