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Nanoporous materials comprise a regular inorganic or organic framework supporting a regular,
structure of porous. The pores size is normally 100 nanometers or smaller.

Pores may be closed or opened, and pore void fraction and connectivity differ significantly as
compared to other porous materials. Pores that connect to the surface of the material are open pores,
while closed pores are empty space pockets within a bulk material. Open pores are beneficial for
adsorption, catalysis studies, and molecular separation methods. Closed pores are primarily utilized
for structural applications and in thermal insulators.

These materials embrace precise potentials for research and diagnostics. For instance, precisely
engineered nanopores can be utilized to sort and evaluate DNA strands. These materials can also be
utilized to manipulate cells and conduct chromatography evaluations.

Nanoporous materials also have diverse abilities associated with electrical connectivity. Currently,
several research activities are underway to find out if they can be utilized in next-generation energy
storage devices.
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What are the Types of Nanoporous Materials?

Nanoporous Materials can be categorized as membranes and bulk materials. Activated carbon is an
example of bulk material with numerous tiny pores that can expand surface area for chemical
reactions or adsorption. An example of nanoporous membranes is cell membranes. This type of
nanoporous material is explored for the advancement of innovative medical treatments and drugs.

As per the IUPAC, nanoporous materials can also be categorized according to their size of pore:
microporous materials which are larger than 50 nm, mesoporous material which is between 2-50 nm,
and microporous material with pore sizes between 0-2 nm.

There are presently various methods available to manufacture nanoporous materials with the wanted
pore size, along with techniques that can be utilized to control the distribution of pores, the chemical
composition, and the overall porosity of the materials.

Moreover, present manufacturing techniques can alter these characteristics at the nanometer and
atomic scales. For instance, well-tuned fabrication methods can manufacture nanoporous materials
that interact with their surrounding in prearranged and desirable ways. The composition of chemicals
is particularly essential to the function of a nanoporous material.

Usage of Nanoporous Materials
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Nanoporous materials are increasingly becoming popular as they possess several promising
applications, for instance, in portable and miniaturized devices. They are also gaining popularity
because of their unique features, such as structure, conductivity, and porosity, which can be tuned
easily by established fabrication approaches, such as precipitation and solid-state reactions.

Nanoporous materials are mainly beneficial in applications that involve adsorption and ion exchange.
If material is fabricated through a high surface area to volume ratio and uniform sizes of pores. In that
case, it has an attractive catalytic site number that can be utilized for numerous purposes, such as
nonlinear optics and catalysis.
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Moreover, these materials have also been utilized in various commercial applications. For instance, in
medical diagnostics, decontamination, food analysis, anti-cancer treatment, and drug delivery.

With the increasing requirement for adsorbents, a large base of end users, and strict water
regulations, the requirement for nanoporous materials will continue to increase.
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Disclaimer:

P&S Intelligence always keeps its customers’ interests at the core while carrying out research activities. P&S Intelligence
ensures the reliability and accuracy of information and data provided in its market research publications. However, the
information in publications is subject to fluctuations, as it is based on primary interviews of officials from various
companies or organizations. P&S Intelligence is not responsible for any incorrect data provided by the key industry players
of the concerned domain. The information or analysis in P&S Intelligence publications represents opinions based on
research and should not be interpreted as statements of fact. Information in this report was believed to be correct at the
time of publication, but cannot be guaranteed. P&S Intelligence does not endorse any product, service, or vendor depicted
in its research publications.

All intellectual properties, including trademarks and copyrights, belong to their respective owners and may be protected
by copyright. Under no circumstance can these be reproduced in any form without prior written agreement of their owners.

An order for market research report is intended for internal use of the company only and not for disclosure to third parties
or any other publication in general. No service, report, or part thereof provided by P&S Intelligence can be reproduced,
republished, resold, revealed, distributed, circulated, or sublicensed in any medium or form now realized or hereafter
become realized, including but not limited to, all forms of optical-based media, magnetic, electronic, or digital, without a
written permission from Prescient & Strategic Intelligence Pvt. Ltd.
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