Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with
documents contained within a PDF Package. By updating to the latest version, you'll enjoy
the following benefits:

- Efficient, integrated PDF viewing
- Easy printing

« Quick searches

Don’t have the latest version of Adobe Reader?

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8,
click a file in this PDF Package to view it.



http://www.adobe.com/products/acrobat/readstep2.html


.

Multifunctional Scanning
Probe Microscope

A combination of AFM

and micromechanical
tester

- Motorized XY
micropositioning stage

Integrated top-view
videosystem

A replaceable
microtribometer /
adhesiometer unit*

A replaceable shear-force
microtribometer unit*

A replaceable nanoinden-
tation/nanoscratching unit*

A replaceable platform for
sample heating®

* Oplions

A realization of concept of micro/nano
laboratory for material science

NT-206 combines functions of traditional atomic force
microscope and original micromechanical tester,

Open design of NT-206 allows easy switch between
these features and addition of new ones.

NT-206 unites functionality and quality in one
instrument at reasonable price.

Fields of application:

» Solid-state physics

* Microelectronics

* Optics

* Thin-film technologies

* Nanotechnologies

« Semiconductor technologies

» Glasses and similartechnologies

* Micro- and nanotribology

« Smooth surface analysis

* Polymers and polymer-based composites
* High-precision mechanics

* Biological cells, membranes and other objects, etc.

NT-206 can be used in research and industrial
laboratories, as well as for educational purposes in
high schools.

Original techniques and recommendations on operation

and methods are provide by specialists of A. V. Lykov
Heat and Mass Transfer Institute of NASB.
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Full-functionality Windows-based software for the instrument
control and data processing and analysis with set of standard
and unigue functions.

Microtestmachines Co.

44 Telman Str., of. 6. Gomel, Belarus
E-mail: microtm&mail.ru
hitp:/microtm.com







A.V. Luikov Heat and Mass Transfer Institute
National Academy of Sciences of Belarus

For the years of its existence A.V. Luikov Heat and Mass Transfer Institute (HMTI) of the
National Academy of Sciences of Belarus has become a large scientific complex, which is well
recognized in various important fields of science and technology. Presently, HMTI is conducting
research dealing with problems of heat and mass transfer in capillary-porous bodies, disperse
systems, rheological and non-equilibrium media, turbulent non-uniform flows, aerothermo-optical
devices and low-temperature generators, laser technologies, power engineering, nanomaterials
and nanotechnologies, plasma and wastes treatment, energy and resources saving. This scope of
studies comprises the trends of fundamental and applied studies, which is manifested in research
and a description of the mechanism of phenomena and processes of energy and substance
transfer, as well as in creating the scientific fundamental principles of technological processes
and equipment.

The applied aspect of investigations is associated with:

- developing fundamentals of heat and mass transfer energy-saving technology and
techniques (general principles of developing, controlling and enhancing the processes of heat
and mass transfer and flow);

- elaborating equipment for drying, heat treatment and granulation of materials physical and
chemical composition;

- working out heat/mass transfer and energy equipment (heat pipes, heat exchangers,
fluidized bed furnaces for low-grade solid fuel combustion, radiation gas heaters equipped with
disperse heat carrier) methods of diagnostics of thermal processes (temperature fields, structure,
velocity and concentration fields in gas and liquid flows);

- designing control devices of powerful radiant flows propagating in atmosphere, laser gas

dynamic and gas discharge systems;

- developing plasma technique and technology of plasma processing of disperse materials (for
direct production of steel from iron ore, plasma synthesis of substance, etc.), methods and means
of control thermal protection from intensive gas dynamic heating, ecologically clean waste
treatment plasma technologies,;

- studying membrane mass transfer (for purification of sewage and polluted water);

- using disperse media for developing ecologically pure technologies (e. g., in coloring
processes), etc.

HMTI includes numerous laboratories with up-to-date equipment and possesses highly
qualified staff. By using modern experimental and technical base, the Institute is able to
confidently solve different scientific and practical problems, thus acquiring new knowledge and
developing new technological processes, methods, devices, measuring and experimental facilities.
HMTI is a scientific institution with about 500 employees, including 4 academicians, 4
correspondent members, 34 Doctors of Sciences and 97 PhD’s.

The novelty and originality of the developments of HMTI are highly appreciated (above
2500 authors’ certificates and patents multiple exhibition certificates).

Cooperation in the sphere of science on heat and mass transfer is diverse. It involves exchange
of information on the results of conducted studies and, of course, mutually beneficial research
and developments under joint programs and contracts. On multilateral or bilateral basis, HMTI
fruitfully collaborates with research organizations of the USA (GE), France (CNRS, Air Liquide
S.A.), Great Britain (University of Edinburgh), the People’s Republic of China (Institute of
Thermophysics of CAS, Chinese Academy of Space Technology), Poland (Institute of Flow
Machines of PAS). These are only a few examples of institutions of the list, which can be
continued by naming Sweden, Italy, Taiwan, India, Ukraine, Russia, Moldova, Lithuania,
Germany, etc.





For many years HMTI has been the leading organization in the multilateral academic
cooperation on physical and engineering problems of power engineering in heat and mass
transfer research.

HMTI possesses a lot of completed developments of advanced energy-saving technological
processes, facilities, devices, instrumentation, many of which have been successfully tested,
incorporated at separate enterprises or a group of relevant plants, may be brought to a
commercial level or are already stock-produced. First of all, this refers to the equipment for
drying and thermal treatment of workpieces, heat recovery of second energy resources, use of
energy of unconventional sources (fuel cells, hydrogen, solar and biomass power engineering),
heat, chemical and thermal treatment of materials by using a disperse heat carrier, processes
employing the methods of self-propagating high-temperature synthesis, thermal diagnostics and
control systems, different wastes treatment technologies, etc.

Contact information:

15 P. Brovki Str., Minsk, 220072, Belarus
Tel.: +375-17 — 284 21 36

Fax: +375-17 — 284 26 08

e-mail: office@hmti.ac.by






New Ecologically Clean Technologies
for Recycling Wastes of Vegetal Biomass,
Technical Rubber and Plastics

Advantages:
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= Components of construction
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* Fuel;

* Raw materials for the chemical industry.

Industrial samples

Technology Patents
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Toxic Chloroorganic
Materials Processing

Plasma plant with the power 100-200 kW was designed
for toxic chloroorganic materials (such as methylene
chloride (GH2CI2), trichloroethylene (C2H3CI3),
polymethyl methacrylate, polyether MGF-1,
benzophenane (CEH5-C0-C6HS5), alcohol-gasoline blends
with colophony adding, waste motor, transformer and
other oil and another organic waste with toxic adding)
processing.

The plant consists of plasma torches PDS-3, three jet
mixing chamber, plasma bus reactor and exhaust gas
purification system.

8B - stillage bottoms with methylene chioride.
Exhaust gas composition (chemical analysis) | AGB — alcohol-gasoline blend with colophony.
Material | Methods NO, c12, mg/ Plasma reactor operating parameters
of vol.% E;’FEE Chlorides Material
material | (with SB (mg/1) . / > N/G,,
foeding adding) chioring) =N, kW Toa K G,, o/s Wk
SB+AGB | et 6,2 812 | 0045 | |SB+AGB| 936 | 5716 | 36 7,22
SB+AGE |dispersio| 11,0 741 0,037 SB+AGB 93.6 5716 3.6 7,22
SB n 6,07 h2.9 0,02 SB 100,8 5680 | 3.6 F £
Electric Arc Plasma Torch
\\H Model | Direct current plasma torch PDS-3 | Alternating current plasma torch PPT
"'\«.\‘xh
H"\.
H"h
"'\-\.x.\\%
\\H"h
"\.\_‘
H
Parameters N
Plasma forming gas nitrogen, argon, oxygen, air, natural gas, | nitrogen, argon, oxygen, air, natural gas,
hydrocarbons gas miture fydrocarbons gas mixture
Current 100-300 A 100-600 A
Supply voltage 500V ~220\ ~380 W ~450V
Power ol-100 kKW 50-220 kW
Flasma forming gas consumption 2-10 0/ J-30 g/s
Efficiency no less than /5 % no less than 60 %
Plasma jet temperature 3500-6000 K 1800-5500 K

Plasma Physics and Chemistry Laboratory

Tel. +375 (17) 284-13-56







Properties of Carbon Nanomaterials (CNM)
Obtained in Atmospheric-Pressure
High-Voltage Discharge Plasma

General view and schematic diagram of experiemntal setup:

Setup diagram:

1 — plasma-chemical reactor; 2 — condenser; 3 — hotwell; 4 — gas
supply system; 5 — power supply system; 6 — chromatograph; 7 —
methane-to-hydrogen converter.

Tem pictures of synthesized carbon
nanomaterial

Carbon nanotubes and nanofibers have differant
shapes. The diameter of these carbon formations
i varies from 10 to 150 nm.

Sem pictures of carbon nanomaterial
obtained

Properties of cnm synthesized in aphvd plasma
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Application of synthesized CNM
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Laboratory of Combustion Physics and Chemistry

Tel. +375 {1?"'1 284-22-49
w g E-mail: krauklis@itmo. by






