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The general concept. The term “nanotechno-
logy“ realize the creation and use of materials, 
equipment and systems, which structure is regulated 
in the manometer scale, that is in the size range of 
atoms, molecules and supramolecular structures. 
Nanotechnology - the ability to work with these 
objects and create large structure of them that have a 
radically new molecular (more supramolecular) 
organization. These nanostructures are built from 
“first principles“ with using the atomic - molecular 
components are a small object that can be created 
artificially. They are characterized by new physical, 
chemical and biological properties and the associated 
phenomena. In this regard, any the concept of 
nanoscience, nanoengineering, and nanotechnology. 
Nanoscience deals with fundamental studies of the 
properties of nanomaterials and events in the 
manometer scale, nanotechnology - the creation of 
nanostructures, nanoengineering - finding effective 
methods for their use. 

Researches of last years have demonstrated the 
important role of nanostructures in various fields 
of science and technology (physics, chemistry, 
materials science, biology, medicine, etc..). 

The task of nanotechnology - is the creation of 
low-dimensional systems with dimensions of 
structural elements from a fraction to a few tens of 
nanometers., if to formulate it short. Thus meaning as 
individual particles with a specified diameter, and 
two-dimensional (eg, film) and one-dimensional (eg, 
quantum wires) structure. It should be noted that with 
decreasing particle size of the concept of phase is less 
clearly expressed: the boundaries between the 
homogeneous and heterogeneous phases between the 
crystalline and the amphora is difficult to determine. 

Nanotechnology could make progress in almost 
all existing areas of activity (from automotive and 
computer technology to fundamentally new 
treatments), and may lead to new industries, by 
providing to materials and systems fundamentally 
new properties. 

 One can say with certainty that in this century, 
nanotechnology will become a strategic direction 
for science and technology, which requires a funda-
mental restructuring of existing technologies for 
industrial products, medicines, weapons systems  
and promote a deep transformations in of power 
supply systems, environment, transport, com-
munications, computing and education. 

The decimal prefix “nano“ comes from the 
Greek word «νανοσ» - «dwarf ', which means one-
billionth of something. Thus, formally within the 
scope of nanotechnology (NT) enter the objects, 
the characteristic dimensions are measured in 
nanometers (1 nm = 10-9 m). 

Obviously, all natural materials and systems are 
built with nanoobjects. Its just in the range of 
nano-sizes, at the molecular level, the the nature 
“to program“ the main characteristics of materials, 
phenomena and processes. Nanotechnological 
approach - it is the same but purposeful regulation 
of the properties of objects at the molecular level, 
which determines the basic parameters. 

The specificity of the properties of matter in the 
manometer scale and the associated new physical 
phenomena are due to the fact that the cha-
racteristic dimensions of the the structural elements 
of nano-objects are in the range 10-9 - 10-7 m, 
which corresponds to the average size of atoms and 
molecules in conventional materials. 

Nanosystem can be defined as a set of  
n-dimensional nano-objects - zero-dimensional (0D) 
nanoparticles (quantum dots), one-dimensional (1D) 
or fiber nanowire, two-dimensional (2D) nanofilms, 
spatial (3D) nanocrystals or aggregates, the length of 
which at least in one dimension is in the range 0.1 - 
100 nm and the properties of these objects and the 
interaction between them. In addition, as an essential 
component of the nano-system is also included an 
environment. Such a system is nonidentical, because, 
firstly, is a nonidentical environment, and secondly, 
also nanobodies not identical. 
 

Comparative sizes of some objects * 

Atomic nuclei 
Silicon atom (to the crystal lattice) 
The water molecule (largest diameter) 
Carbon nanotubes (diameter) 
The width of the DNA molecule 
Proteins (diameter of hemoglobin molecule) 
Transistor in modern integrated circuit 
An animal biological cell (diameter) 
Human hair (diameter) 

1-7 fm 
0,24 nm 
0,37 nm 

0,7 – 3 nm 
2 nm 
6 nm 

100 nm 
2 – 20 mm 

50 – 100 mm
 

* NT refers to range from 0.1 to 100 nanometers (nm); 
1 mkm = 10-6 m = 1000 nm, 1 nm = 10-9 m; 
1 pyktometr (rm) = 10-12 m = 0.001 nm; 
1 femtometr (fm) = 10-15 m = 0.000001 nm. 
 

All ways to get systems that contain nanoscale 
particles can be divided into two groups: the methods 
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of dispersion and aggregation methods. In the first 
case, some way break up large particles of material to 
the nanosize, while expending  a lot of energy to the 
sharp increase in the interface between solid body, 
liquid (or gas). In the second method, the nanopar-
ticles formed as a result of chemical transformation 
prior connection with the subsequent aggregation of 
molecules or atoms of the reaction product. 

Nanotechnology is opening up before mankind 
boundless prospects in energy, aviation, space 
technology, solar energy, cryogenics and other 
technical fields. Shredding substance to nanosize 
radically alter its physical and chemical properties. 
The atoms of matter that are on the surface of the 
nanoparticles have unusual properties, they are 
characterized by high chemical activity, which 
distinguishes them from “just a little particles“. 
Namely chemically active surface atoms define a 
fundamentally new properties of nanostructures, 
and nanotechnology in the near future, will ensure 
the improvement of many manufacturing processes. 

Heat transfer and hydrodynamics in micro-
channels (diameter less than 100mk) are of 
considerable interest for new technology industries 
(space technology, micropower, radionics, medicine).  

The use of coal grinding micron is one of the 
promising areas of thermal energy, since the coal 
particles with a diameter of 5 ... 20 mikron have 
properties similar to those of nanoparticles. Small 
size and large surface micro-coal dust contributes 
to high intensity of burning, and increase of 
chemical activity of small particles of coal leads to 
decrease the ignition temperature. In reaction 
micro-coal  properties close to the fuel oil. 

Solving the problem of direct conversion of heat 
into electric energy nuclear reaction will dramatically 
change the appearance of nuclear power plants. In the 
laboratory of the U.S. using nanotechnology has 
developed a new material, which is several times 
increases the efficiency of conversion radioactivity 
into electricity.. The new material represents a set of 
carbon nanotubes filled with gold and surrounded by 
lithium hydride. The radioactive radiation affect on 
the electrons in the atoms of gold and forces them to 
leave their orbit. The electrons pass through the 
nanotubes get into the lithium hydride, and then 
move to the electrode, creating an electric current.  

Another important aspect of direct conversion 
heat into electric power is thermoelectricity. 
Recently, at the California University  (USA) 
managed to turn heat into electricity using metal 
nanoparticles, combined with an organic molecule. 
For each degree temperature difference obtained 
8.7 mV difference in potentials for benzenediol 
and 14.2 mV - for tribenzoldiola. This direction 
may give rise to the development of fundamentally 
new types of electricity nanogenerators. 

Great prospects are associated with the use of 
nano additives and nano seed for lubricants in heat 
power engineering and power machinery. A group 
of scientists from the United States has developed 
a technology that allows to make the nanotube 
thickness 50 mikron and practically unlimited length. 
From carbon nanotubes can create transmission line 
of the future that will have much lower losses than 
today's PTL.  

Especially relevant is the creation of an iso-
thermal type of battery that uses a phase transition, 
chemical reactions, the porous capillary effects, 
which are for a long time do not waste heat to the 
environment. 

At the end remarked that the prospects of using 
nanotechnologies in the energy sector is very large. 
They will also help to address many environmental 
problems.  

Nanobiotechnologies - a huge and diverse area 
of science and industry, dealing with biological 
objects and biological processes at the molecular 
and cellular levels. It contains the keys to solving 
many problems of ecology, medicine, health care, 
agriculture, nanoelectronics, national defense and 
security. These include: problems decoding the genes 
of humans, animals, plants, genetic engineering, 
environmental monitoring, waste management, 
storage and processing of agricultural products, 
diagnosis and treatment of diseases of the century 
(cardiovascular, cancer, AIDS, etc.). 

Of special mention is a very prospective  develop-
ments of nanoelectronic devices, using biomolecules 
(eg DNA fragments of polymer chains, etc.). Why 
create an atomically something that nature has 
already done and honed in the process of evolution? 
There are already the electronics laboratory samples 
of items that use organic molecules. This is a direct 
path to the single-electron logic and memory. 

Created industrial biosensors with unique 
sensitivity and selectivity. An integrated sensory-
analytical equipment in the size of penny can 
function as an entire chemistry laboratory. 

Graphic evidence of understanding of oppor-
tunities and prospects of nanobiotechnology are high 
rates of investment in this area. Over the past few 
years, they accounted nearly 100% annually. This is 
more than in any other field of nanotechnology. 

Nanobiotechnology generate a set of specific 
questions in spite of their prospects, which is 
impossible to imagine today, in full, because they 
deal with the most advanced elements of nature - 
by living organisms or their components. Along 
with the already stacked  scientific and engineering 
problems will rise sharply moral, ethical, legal, 
political and philosophical issues. 

 


