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ABSTRACT

This article is dealined with the terminology in nanomaterials and nanotechnology.
Many terms and labels have been used with the prefix "nano" in practice, as well as in
science and engineering. This causes misunderstanding in the real meaning of such terms.
However, it is very important to establish precise definitions that can explain the
nanomaterials as a part of nanoworld in the context of basic sciences and technology. This
article proposes a nomenclature for the nanomaterials and nanotechnology collected from the
existing literature. A simplified explanation of some essential terms is given, in addition.
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U3BOA

OBaj JOKyMeHT o0jalImaBa OCHOBHE II0JMOBE W3 HaHOMarepujaja W HAaHOTEXHO-
noryja. JlaHac ce cBakOIHEBHO cycpehieMo ca TepMHHHMMa KOjH MOUYUIbY ca MperKCOM
"HaHO" KOjH Cy J0CTa HENPEUU3HH M YeCTO MOTIIYHO HETaYHH. 3aTO je BeOMa BaXKHO Jia
ce y HAy4yHO] M TEXHHMYKO] JIMTEPaTypH jacHO OJpPEAW I0JbE Er3UCTEHLUje HaHO-
Marepujaia U yTBPAM HHUXOB OJHOC MpeMa IpyrHMM BpcTamMa MaTepujaia, Kao H Oc-
HOBHHM TPHPOTHMAM Haykama. Y TOM MOTJIey je Y paay JaT Npeuior HOMEHKIAType 3a
HaHOMAaTepHjalic ¥ HaHOTEXHOJIOTHje, Koja Ou Tpebana nma jacHO 00jacHHM OCHOBHE Tep-
MHHE OBE HOBE HayKe.

INTRODUCTION

It is considered today that a new revolution in science and technology has started [1,
2]. This is nano-revolution. However, what exactly does it mean and how will it change
the life of people in the future is still not really understood. To start to understanding of
what does it mean we tried to comprehend the terminology risen in the fields in
connection to materials science. Condensed matter physics study the solids of infinite
array of bound atoms with dimensions greater than 100 nm. Chemistry dealing with
atoms and molecules with dimension less than one nanometer. Thus, a huge gap exists
between them (Table 1). This significient gap represents nanomaterial as a part of
nanoworld.
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Table | - Size and the number of atoms relationships of chemistry, nanoworld and

condensed matter physics

Quantum Chemistry Nanomaterials Condensed Matter
N° Atoms 1 10-10° 6-10°-00
Diameter (nm) <1 1-100 100 -

In this nanoscale regime neither quantum chemistry nor classical laws of physics
work properly [3]. Obviously a nanomaterial is a new field of science that involves the
quantum chemistry, materials science and solid state physics. It is connected with
classical materials by means of the length of their particle size [4]. Any type of solids
(ceramics, metals, composites, polymers...) belong to nanomaterials if their particle size
is in nanoscale regime (below 100 nm) [5, 6].

Nanomaterial is consisting of a collection of units (atoms, molecules) with an
average grain size below 100 nm. Clusters of atoms or the cluster assembles of one or
two dimensionality build multylayers, and three-dimensional structures. Nanomaterials
can behavior as a structure of zero dimensionality. Due to endless possibilities of
arranging of clusters, very often-cumbersome expression is used in literature. The
continuing rise in the number of relevant publications on the subject of nanomaterials
requests the strict definitions of its terminology.

DEFINITIONS

Nanoparticle is a basic unite of nanoworld. It is a solid particle in the 1 - 100 nm
range that exhibits size dependent properties. This behavior is due to a high surface area
as well as high surface to volume ratio. For example, a 3 nm particle has 50% of its
atoms on the surface, whereas in a 10 nm particle about 20% of atoms are on the surface
and 30 nm particles only 5% of atoms are on its surface.. These surface atoms are in
non-equilibrium state, giving rise to new physical and chemical properties. Thus,
properties depend on critical length scale.

Critical length scale is the size of particle representing the starting point from
which the fundamental physical a chemical properties undergo changes and keep on
being changed with further decreasing particle size.

Nanostructured materials or nanoscale materials are any solid materials with
nanosize dimension:

- Particles — three dimensions,

- Thin films — two dimensions and

- Thin wire — one dimension.

Nanocrystal is a solid particle that has a well-defined crystal form which lies in the
nanosize range.
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Nanocomposites are the solids composed of different components in which one or
all of them have a size of structural blokes in the nanoscale range. A huge number of
combinations (ceramics, metal, polymer or their mixtures) could be considered.

Quantum dots are particles that posses a size unitization effect in at least one
dimension. These are small semiconductor boxes that hold a limited number of electrons
for selective retention or release depending on quantum well structure.

Quantum well structure describes a small semiconductor box that can ensnare
particles (electrons, holes), which have quantum confinement due to restriction of their
motion with well dimensions.

Clusters are groups of atoms (> 3 atoms) that behave different from individual atom
or bulk materials of the same species.

Colloids are part of a stable liquid phase containing nanosizes particles.
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