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ABSTRACT

To assess the dangers of nanotechnology, interdisciplinarity is of utmost relevance. Because they mix new reactivities with 
nanoscale scales, nanomaterials are extremely novel materials [1]. The complexity results from the extremely low concentrations 
of nanomaterials in the environment, the transformations of the nanomaterials caused by the reactivity of the surface, the 
transfer in the environmental media, particularly in the presence of liquid water soils, sediments, and surface water, which 
implies an association with naturally occurring colloids organic or minerals and blockage in some compartments [2]. These 
characteristics control the risk, which is highly dependent on speciation and exposure.
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Introduction

No longer are an emerging technology, nanotechnology, there 
currently more than 2000 nanoproducts available. Nanoproducts 
are used in a wide range of industries, including cosmetics, 
electronics, paints, food, and health. Passive nanostructures, active 
nanostructures, nanosystems, and molecular nanosystems all 
exhibit a rise in structural and dynamic complexity. However, for 
more than 15 years, organisations like ETC and other citizen groups 
have used nanotechnologies as a source of concern and public 
interest [3]. The size of the nanoparticles, which is considered to be 
a criterion that could lead to health and environmental problems, 
is one of the primary causes of this anxiety. In this regard, 
governments and political organisations have chosen to support 
national and European scientific studies on the risk assessment of 
nanotechnology in order to determine regulating politics through 
OECD nations. As an illustration, regulations are currently 
changing to account for nanoscale in products [4]. Nano-ecotoxicity 
is regarded as a new field of study when compared to nano-toxicity. 
While a large portion of biologists believed that nanomaterials 
behaved in the environment in a similar way to "classic" pollutants 
like metals or organic molecules, physicists, chemists, geologists, 
and physical chemists believed that the structure-size relationship 
was at the core of their scientific and technological interests [5]. The 
difficulty in studying nano-ecotoxicity is to take an interdisciplinary 
approach while working with the scant information that is currently 
known about the amounts of nanomaterial that may be released 
throughout the life cycle, taking into account the complexity of the 
environmental matrix [6].

Risk

For the first time in the OECD countries, the development 
of nanotechnology and the societal need for risk forecasting 
provide the means for interdisciplinary research between science 
and society. This research will help to develop safer-by-design 
nanoproduct approaches that imply control throughout the 
entire life cycle, from occupational activity to waste production 
and behavior [7]. The nature of nanoparticles that might enter 
commerce, their properties, even the uses and handling procedures 
for nanomaterials, as well as environmental mobility, persistence 
vs. transformation, and bioactivities, including toxicity, are just a 
few of the unanswered questions surrounding them [8]. The hazard 
has mainly been studied via the lens of risk assessment, which is 
the outcome of an examination of the exposure and danger. Not 
many researches have focused on exposure and transformation. 
However, the main factor used to prioritise EHS (Environment, 
Health, and Safety) has been exposure [9].

Environmental Risk

The movement of nanoparticles, such as from soil to plants or from 
water to the food chain interactions between the nanomaterials 
or with their environment, such as those with other particles, 
organic molecules, or biological membranes, which might affect 
the initial reactivity of the original nanoparticles by causing the 
development or not of homo- or hetero-aggregates. As a outcome 
of the nanoparticles' alteration through reduction, oxidation, and 
dissolution, new mineral phases may develop that are more reactive 
than the original nanoparticles [10].
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Nanomaterials in the Environmental

Urban water can be effectively cleaned at WWTPs of a very large 
quantity (number) of nanoparticles. There is very little nanomaterial 
mass that is rejected in the effluent, and part of it is converted into 
nanomaterials that are substantially different from the original 
ones (for instance, Ag0 is transformed into Ag2S, CeO2 into 
CePO4). However, using bio-sludge for agricultural use is one 
of the issues. When examining the connections between water 
resources and nanomaterials, it is important to take into account 
both surface and groundwater. The transfer of nanomaterials in 
porous media and the colloidal behaviour of nanomaterials in 
surface waters through homo- and hetero-aggregation must both 
be well characterised in order to achieve this [11]. It is crucial 
to consider both surface and groundwater when analysing the 
relationships between water resources and nanomaterials. To do 
this, it is necessary to thoroughly characterise both the transfer 
of nanomaterials in porous media and the colloidal behaviour 
of nanomaterials in surface waters through homo- and hetero-
aggregation. The use of computed values for the affinity, size, 
fractal shape, settling velocity, etc. to transmit uncoated TiO2 Nms 
using hetero-aggregation modeling [12-15]. The movement of free 
TiO2 is affected by the effectiveness of the attachment as well as 
other factors including the quantity and density of the colloids. If is 
high, the river's longitudinal transmission is swift and the content 
of TiO2 in the sediment rises quickly. If is low, the opposite is true.

CONCLUSION 

Over the course of 18 months, the distribution of Ag in plants 
and other species has been assessed. In terrestrial soils and 
subaquatic sediments, silver sulfidation was seen, and mosquito 
fish and chironomids were found to have significant levels of 
silver in their bodies. By simultaneously creating representative 
conditions for environmental transformation and ecosystem 
exposure, these studies in outdoor or indoor mesocosms allow the 
integration of the complementary biological and physical-chemical 
approaches into an environmental risk assessment model related 
to nanotechnologies based on reliable exposure and impact data.
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