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Nanoscience and nanotechnology are the 
study and application of extremely small 

things and can be used across all 
science fields, such as chemistry, 
biology, physics, materials science, 
and engineering. 

• Designing an environmentally 
friendly water treatment plant which uses 
modern technology to treat water
•  Identify conditions required to build this 
plant based on the harsh desert climate here 
in the UAE
•   Make sure this plant works more efficiently 
and economically

What Is Nanotechnology?
conventional water 
treatment processes

Coagulation (Flocculation): Small particles are made into larger particles so 
that they can easily settle as sediment and be removed from the water.
Filtration: Process in which particles such as clays, silts, precipitates, iron and 
microorganisms are removed.
Disinfection: Process in which microbes, pathogens and microorganisms are 
killed by adding chlorine or ozone [5].

Why is the conventional water treatment process ineffective?
• Does not remove soluble substances • Time consuming 
• Energy wasteful • Costly

Nanofiltration involves the use 
of semi-permeable membranes 
which selectively prevents 
soluble and minute substances 
from passing. This characteristic 
selectivity enables the 
preservation of nutrients present 
in the water that are required 
for the normal functioning of 
the human body [8].

nanosensors
What are Chemical Nanosensors?
Chemical Nanosensors measure the presence 
of specific type of molecule or the molecular 
composition of a substance [1].

How do Nanosensors work?
Pathogen detection is the key process in the 
working of nanosensors [2].

                
 

What are some of the limitations of nanosensors?
Communication between the nanosensor nodes will be significantly affected 
if they need to recharge themselves before transmitting the data through the 
network. Energy needed for retransmission is expensive. There are limited 
resources for error correction.

Environmental Aspects
An Environmental Impact Assessment needs to be carried out for the use of 
nanosensors in the water treatment. It is essential to assemble all the relevant 
information on the current status of the environment and this is called a 
Baseline Study. 

Nanotechnology could 

radically reduce the number 

of steps, materials and 

energy needed to purify 

water [4]. 

• 		S tainless steel is the proposed material to be used 
for pipes and tanks. It has a lifespan of 70-82 years 
and does not react with water or corrode easily [6]
• 		A s a safety measure, a boiler may be introduced 
to evaporate harmful nanoparticles
• 		P ipes should be insulated to prevent heat loss and 
maintain a constant water temperature
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recognition agents

		  Recognition agents interact 
with antigens on the pathogen surface 
and decide whether the pathogen 
progresses to the next stage of the 
water treatment process.

nanomaterial related signal transduction

		  It is a process in which a signal is emitted 
by the molecules on the surface of the nanosensor 
to the receptor located inside. Pathogens are 
then recognized; this triggers a response such as 
disinfection.

disadvantages

advantages

Contaminants could be more 

effectively removed, even at 

low concentrations [4].
Nanotechnology and 

nanoparticles could eventually 

interact with human health 

and the environment and have 

unintended effects [4].
Nanofiltration
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Figure 2: Nanofiltration [3]

Figure 1: Water Treatment Process

Figure 3: Nanosensor [7]

Nanosensors consist of 2 major components [2]:
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