
NANOTECHNOLOGY IN WATER PURIFICATION

Water purification using nanotechnology exploits nanoscopic materials such as carbon nanotubes and alumina fibers for
nanofiltration.

Figure 1 View large Download slide A schematic diagram of electrospinning of polymer nanofibers. The
micro-organisms benefit from protection against shear forces and the toxic effects of the surrounding
environment. At the extremity of a capillary tube, the solution or the polymer melts arise under its superficial
tension. Nanocellulose is prepared by various methods such as sulphuric acid hydrolysis and mechanical
grinding method. These electrochemical CNT can be typically used for filtering, and recycling wastewater.
The graphene embedded with carbon nanotubes to serve as nanofilters is more useful for dye rejection in water
effluent, removal of salt ions, and also acts as antifouling agent. Electrospun nanofibrous membranes ENMs
are cutting edge membrane technology that offer substantial high flux and high rejection rates compared to
conventional membranes. Addressing these prevalent problems requires significant investigation into novel
approaches to water treatment with economic benefits and minimum energy expenditure, as well as reducing
the use of chemicals and influence on the environment. However, due to difficulties with adaption of the
techniques to large-scale membrane areas, up until now self-assembling membranes have only been produced
in small quantities in the laboratory. It was found that low roughness and strengthened fibers have a great
effect on electrospun nanofibrous membranes ENMs manufactured with NMP solvents, which will have flux
recovery capability and high rejection compared to ENMs with DMF solvents. Currently, there are many
unannounced advancements in CNT based electrochemical sensors and these are highly under research to
bring its applications into biomedical systems. If highly effective nano-TiO2 able to be activated by visible
light can be developed successfully, photocatalysis will become one of the most promising water and
wastewater treatment technologies due to its flexible and manifold implementation and easy scalability.
Another benefit of nanofibers is their capacity to be tailored to specifics such as membrane thickness and an
interconnected open pore structure. The bubble-point method is used to determine the pore size of the ENM.
Nanotechnology for water treatment The impact of nanotechnology in the advancement of methods and
techniques for water treatment will be more promising in the years to come. Nanotechnology entails the
creation and utilization of particles and materials, systems, and devices at atomic and molecular level
nanoscale , in cutting-edge fields such as engineering, industry, physics, materials science, biology, and
chemistry Afridi et al. Due to their magnetic recoverability, magnetic nanoparticles seem to be advantageous
over nano-zero valent iron in the field of ground water remediation. Nanofiltration membranes Nanofiltration
is one of the membrane filtration techniques and can be defined as a pressure-driven process wherein
molecules and particles less than 0. It also utilizes the existence of nanoscopic pores in zeolite filtration
membranes, as well as nanocatalysts and magnetic nanoparticles. In most cases, the nanofillers are inorganic
and embedded in a polymeric or inorganic oxide matrix. The pore dimension of ultrafiltration membranes
varies between 2 and nanometers. Removal of diverse pollutants from contaminated water is achieved by
operative absorbents such as activated carbon, modified clays, zeolites, silica, and layered double hydroxides.
Graphene membranes are obtained from vacuum filtration or coating of graphene oxide solution as Graphene
oxide sheets. These nanofillers feature a larger specific surface area leading to a higher surface-to-mass ratio.
Sanghvi College of Engineering, in Mumbai, India, explain that there are several nanotechnology approaches
to water purification currently being investigated and some already in use. High turbidity increases the
chances of human diseases Alarifi et al. Numerous technologies such as distillation, treatment with chemical
disinfectants, sand filtration, reverse osmosis, and membrane filtration have been used in the past to purify
water. Researchers have found a vital link between turbidity and human morbidity. Nanotechnology is
concerned with structures or processes that can deliver benefits developed from substances at the nanoscale, i.
Nanofiltration membranes are very economical compared to other types of filtration. The process involves the
measurement of pressure needed to blow air through a liquid-filled membrane Yoon et al. Thus, membranes
made of these hydrophobic nanofiber materials might become very applicable for separation of organic
solvents, leading to higher flux efficiency. Nanotechnology offers a pioneering solution for sustainable water
purification, distribution, and security. In electrospinning, the morphology of fibers can be controlled by
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process parameters. Mixed matrix membranes use nanofillers, which are added in a matrix material. Table 4
Properties, applications, and innovative approaches for nanomembranes Nanomembranes. There are various
other methods to fabricate nanofibers, including drawing, template synthesis, phase separation, and
self-assembly. This work highlights the application of ENM in wastewater treatment and surface modification
of nanomembranes in order to address fouling issues and wastewater treatment from Tabuk Sewage Treatment
Plant, Saudi Arabia. Nanofiltration has very high effectiveness in removing protozoa for example,
Cryptosporidium, Giardia. Nanosensors, such as those based on titanium oxide nanowires or palladium
nanoparticles are used for analytical detection of contaminants in water samples. ENMs present a revolution in
water and sewage purification by offering a lightweight, cost-effective, and lower energy consumption process
compared with conventional membranes. Here the electrochemical activity of the CNT is exploited. Moreover,
there are some challenges in fabricating and applying graphene oxide based nanofilters for water desalination.


