P2-Waste Water Filtration Research Memo

Introduction:

Water filtration is essential in today’s world, addressing the need for access to clean and safe
water. Contaminated water can have a variety of harmful contaminants like pathogens, metals, and
microplastics, which can cause many risks to not only human health but the environment as well.
However, there have been many recent advancements in nanotechnology, reverse osmosis, and smart
filtration systems and more which allow for more direct solutions for residential, and industrial
applications[1].

Design Factors:

Modern systems use specific materials like graphene and carbon nanotubes to enhance the
removal of microscopic contaminants, including heavy metals, and volatile organic compounds (VOCs),
which are compounds that evaporate easily causing many issues[1]. Nanotechnology-based membranes
are especially effective, which maintains high flow rates. The environmental impact of filtration systems
is also becoming better. biodegradable filter components, renewable energy-powered units, and systems
with reduced water waste are the current technologies that help the environment[2]. For example,
advanced reverse osmosis (RO) designs now recover up to 75% of water, minimizing the amount of water
wasted trying to filter, compared to traditional models. As a lot of technology is leaning towards
Al-powered solutions, so is water filtration systems. loT-enabled filters with real-time monitoring
capabilities are helping water management. These systems provide data on water and many other aspects
via apps on your phone, allowing for maintenance. Predictive analytics, using machine learning, is also
being used to further optimize performance by identifying potential issues before they occur, by looking
at current trends in filters [1]. Filtration systems are currently being created to tackle specific challenges
in many areas, such as desalination in arid regions. Graphene-based membranes and advanced reverse
osmosis systems effectively convert seawater into potable water, addressing water scarcity in areas that
don’t have a large access to freshwater [2]. UV filtration technology is also being used in many water
filtration technologies, which allows for a chemical-free solution for eliminating bacteria, viruses, and
other pathogens. It is often integrated with existing systems to provide comprehensive water treatment[1].
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