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THE THERMO TECHNO MODERN ANALYTICAL EQUIPMENT
FOR RESEACH AND INDUSTRIAL LABORATORIES

A brief overview of some models of Thermo Techno analytical equipment and possible areas of their application is given.
Thermo Techno Corporation was established in 2000 as a part of representative office of Thermo Fisher Scientific International
Corporation, a world leader in manufacturing analytical equipment. Thermo Techno is a unique company which has its integrated
approach to providing the user with support in solving its tasks, which includes a series of steps: setting of analytical assignment,
selection of effective analytical methods, sample delivery and preparation, as well as data transfer and archiving.

Key words: Thermo Fisher Scientific, X-ray spectroscopy, powder X-ray diffraction, elemental and phase composition,
X-ray fluorescent analyzer, dispersed systems, and particle size analysis.

Techno Thermo L1C is exclusive distributor of
Thermo Fisher Scientific Corporation (Massachu-
setts, USA) in Russia and the CIS countries.
Thermo Fisher Scientific Corporation is the world
largest manufacturer of analytical equipment.
The company provides the customers with com-
prehensive technical and analytical support and
actively implements new forms of cooperation in
the course of elaboration and validation of new
analytical methods, design, and development of
appropriate software.

We successfully collaborate with research organ-
izations and universities, machine-building, metal-
lurgy, cement, petroleum, and glass industries, etc.

The methodological support is provided to the
user at the stage of selection of equipment and
implementation of analytical techniques at the
enterprise.

The Thermo Techno’s Department for Metho-
dological Support established in 2007 deals with
organizing the scientific seminars on various
methods of material research and conducting in-
dividual training of users.
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The collaboration between Thermo Techno and
the National Academy of Sciences of Ukraine has
been resulted in the opening of state-of-the-art
X-ray diffraction demonstration center at the
Lashkariov Institute for Semiconductor Physics
of NASU.

The X-ray diffraction technique allows the us-
ers to analyze a wide range of the natural and the
synthetic materials (both of the organic and the
inorganic nature), such as semiconductors, vari-
ous minerals, metals and alloys, cement, building
materials, refractories, etc. The additional op-
tions of diffraction meter allow the researchers to
study the properties of materials under a wide
range of temperature conditions, which is very
important for both the fundamental research and
the applications.

THE THERMO TECHNO RESEARCH
ANALYTICAL EQUIPMENT

1. Optical emission spectrometry

The optical emission spectrometers (OES) ma-
nufactured by Thermo Fisher Scientific Corpora-
tion are tools for solving the scientific, research
and analytical tasks of metallurgical and enginee-
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ring complex: input control, process control, and

control of finished products, etc.

The ARL iSpark innovative optical emission
spectrometer (Fig. 1) is a high-quality optical
emission spectrometer based on the best photom-
ultiplier tube (PMT) optics.

The ARL iSpark spectrometer is characterized
by the most sensitive optics based on CCD (Char-
ge Coupled Device), advanced functionality, and
other innovative technologies:

+ Unique PMT-optics combined with CCD optics;

+ Revolutionary digital generator;

+ Innovative design of spark stand,;

+ Advanced algorithms for receiving and process-
ing the PMT and CCD signals;

+ Operation with single discharges using the al-
gorithms for moving the intensity of scattered
sparks in order to improve the PMT accuracy;

+ Maximally advanced analysis of micro-inclu-
sions; and

+ Efficient process control of argon purification
in argon-save mode.

The ARL 3460/4460 multichannel optical emis-
sion spectrometer (Fig. 2) is designed for fast and
efficient analysis of metals in various industries. The
spectrometer functional features are as follows:

+ Wide range of elements analyzed and calibra-
tion of CNOPS-elements;

+ Identification of nonmetallic inclusions in sam-
ples (optional SparkDat);

+ Purity index calculation;

+ Analysis of samples having a diameter of 1 mm
or more (for the sample of a diameter of up to 1
mm the ARL 4460 is used).

2. XRF analysis

The ARL QUANT'X tabletop energy disper-
sive spectrometer (Fig. 3) is a device of the new-
est generation. It i a chemical composition ana-
lyzer designed for solving a wide range of analyti-
cal tasks.

The spectrometer functional features are as fo-
llows:

+ Express analysis of elements ranging from Na

to U;
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+ Sensitivity within the range from <1 ppm to
100%;

+ Time measurement of one element from a few
seconds to several hours;

+ Sample positioning with visual control via CCD-
camera;

+ Adjustable size of X-ray beam from 1 to 10 mm;

+ Exclusive Si (Li)-detector with electric cooling.
The ARL OPTIM'X wavelength X-ray fluo-

rescence spectrometer (Fig. 4) has the following

salient analytical features:

+ Analysis of elements from F to U

+ Analysis of solid, liquid, and powder samples;

+ Simultaneous identification of up to 8 elements
(on 4 multichromators);

Fig. 1. ARL iSpark optical emission spectrometer

Fig. 2. ARL 3460/4460 multi-optical emission spectrometer
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Fig. 3. ARL QUANT’X desktop energy dispersive spectro-
meter

. &

Fig. 4. ARL OPTIM’X X-ray fluorescent spectrometer

+ Sequential simultaneous analysis: Smart Go-
nio and multichromator;

+ Standard-less analysis programs;

+ Power options: 50 W or 200 W,

+ Operation without external cooler;

+ Durable gearless mechanism.

The ARL PERFORM'X wavelength X-ray
fluorescence spectrometer for sequential analysis
(Fig. 5) is an advanced platform for fast and ac-
curate analysis of up to 90 elements of both solid
and liquid samples from Be to U. The possibility
of mapping the sample with ARL PERFORM'X

allows for visualizing the distribution of elements
on inhomogeneous surface.

The analysts may identify and characterize the
inclusions, contaminations, and gradients, which
cannot be identified by other methods.

The spectrometer functional features are as
follows:

+ Simple and fast sample preparation;

+ Analysis of the whole surface, its segments or
individual points;

+ Fastest wavelength spectrometer (up to 60 sam-
ples / hour);

+ Highest reproducibility and accuracy of analy-
sis;

+ Wide dynamic range (from ppm levels to

100%);

+ Quick and simple analysis of unknown samples
with the help of advanced software;

+ Power option: 1.2 kW, 2.5 kW, 3.6 kW, and 4.2
kW with external cooler.

3. Combined System of XRF
and XRD spectrometer

The ARL 9900 WorkStation device (Fig. 6)
combines two technologies: XRF + XRD. The
XRF series instruments are designed to control
the finished products in various industries on the
basis of patented technique of combined X-ray
fluorescence (XRF) and X-ray diffraction (XRD)
(optional) analysis in one instrument.

The functional features of device are as fol-
lows:

+ Sequential and / or simultaneous elemental and
comprehensive phase analysis in one multi-
channel device;

+ Up to 32 channels for simultaneous analysis;

+ Full-sized diffraction meter with Co or Cu X-
ray tubes;

+ Selection of generator parameters depending
on purpose: 600W, 1.2 kW, 2.5 kW, 3.6 kW or
4.2 kW,

+ Vertical position of X-ray tube prevents con-
tamination of device by sample material;

+ Quantas, UniQuant, and OptiQuant standard-
less analysis program.
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4. X-ray diffraction

X-ray diffraction is a versatile non-destructive
analytical method providing information on the
structure and phase composition of various mate-
rials. The ARL XTRA powder X-ray diffraction
meter (Fig. 7) is used to analyze the phase com-
position of materials.

The device functional features are as follows:
+ Identification of sample’s phase composition;
+ Quantification of known phases in the mix-

ture;

+ Identification and clarification of crystal struc-
ture;

+ Analysis under various conditions: high and
low temperature, high pressure and/or active
gaseous environment;

+ Analysis of surfaces and thin films;

+ Analysis of textures and micro-strains.

THE THERMO TECHNO ANALYZERS
OF PARTICLE AND PORE SIZE

The Thermo Techno equipment for the compre-
hensive study of nanoparticles (measurement of
size, concentration, zeta potential, and molecular
weight, mass of particles in organic and inorganic
dispersions, emulsions and solutions of polymers,
and biomolecules with volume concentration of
dispersed phase up to 50 vol. % without dilution)
includes the following tools:

1. The automated POROSIMETER 3.2 based
on the principle of reference capillary porosime-
try. After preparing a package of samples and
standards the device performs all the measure-
ment procedures on the basis of integrated pro-
gram in automatic mode. The method has suc-
cessfully applied to the study of catalysts, elec-
trodes with extended surface, adsorbents, filter
materials, building materials, etc.

2. The Brookhaven 90Plus / ZetaPlus / Zeta
PALS versatile series of instruments for measur-
ing the size and zeta potential of nanoparticles in
awide variety of solvents: depending on the needs
the device can have the options to analyze the
size or zeta potential and to combine these func-
tions separately and entirely.
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Fig. 5. ARL PERFORM’X X-ray fluorescent spectrometer

Fig. 6. ARL 9900 WorkStation combined XRF and XRD
spectrometer system

Additionally, the configuration can include op-
tions for measuring the molecular weight of poly-
mer macromolecules and automatic titrator.

3. The Brookhaven NanoDLS special instru-
ment for nanoparticle size analysis in on-line and
batch mode is ideal for use as an independent par-
ticle size detector for liquid chromatography (in
particular, for gel filtration). As part of the ACOS
automated system it applies to on-line monitor-
ing of nanoparticle size in reactor (e.g., during
their fusion).
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Fig. 7. ARL XTRA X-ray diffraction meter

Method of nanoparticle tracking analysis
(NTA) offers a unique approach to multi-paramet-
ric characterization of colloidal solutions. The
particle-by-particle mode provides for measuring
the particle size, intensity of particle scattering or
fluorescence (optional), zeta potential (optional),
and particle concentration of each fraction. The
method makes it easy to analyze both the mono-
modal distribution and the complex multi-frac-
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tional nanoparticle mixtures. The method can be
used both independently and in conjunction with
DLS-particle size analyzer. The NTA-based devic-
es have successfully applied to the general charac-
terization of nanoparticle solutions, analysis of size
and titer of virus particles in pharmaceutical re-
search, as well as to the study of protein aggrega-
tion and the clinical diagnostics for counting and
typing of exosomes. Below, there are given several
examples of equipment whose operating principle
is based on the above method.

4. Nanosight LM10 is the most descriptive in-
strument based on binocular microscope. It has
the manual procedure for setup of optical system
with visual control; manual sample entry (by 1-2
ml syringe); can be equipped with a thermo-stabi-
lized cell and a highly sensitive camera for analysis
of small and /or weakly scattering particles, as well
as an option for analysis of fluorescent particles.

5. Nanosight NS300 is a versatile automated
device with thermo-stabilized cell, motorized op-
tical table controlled by computer, two peristaltic
pumps for sample introduction and rinse of the
measuring cell. It can be equipped with options
for analysis of fluorescent particles and zeta po-
tential, as well as with highly sensitive camera,
and autosampler.
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C.B. Xoxnos, M.A. Cuupnuii

CYYACHE AHAJIITUYHE OBJIAAHAHHA
KOMITAHIT «TEPMO TEXHO JIJIC»
JUIA HAYKOBUX JOC/IIIKEHD
TA TTPOMUCJIOBUX JIABOPATOPIN

Hasezneno KOpoTKuit oruisij| 1esKMxX Mojieseil aHaliThny-
HOTO BCTaTKyBaHHs KoMmaHii « Tepmo TexHo» i MOkIMBHIXO-
Guaacteil ioro sacrocysants. Kommanisi «Tepmo TexHo»
Gyusa crBopena B 2000 p. K IIPEACTAaBHUIITBO Mi3KHAPOHOI
kopropaiiii Thermo Fisher Scientific — csiToBoro sizepa y
BUPOGHUIITBI aHATITUYHOTO BCTATKYBaHHs. YHIKaJbHICTH
pobotu «Tepmo TexHO» TOJMATAE Y KOMILIEKCHOMY TiIXO/I
IO BUPIIlIEHHS 3aBaHb KOPUCTYBAYa, 110 3BOAUTHCS JI0 BU-
KOHAHH 1iJIOr0 PSY eTalliB: I0CTaHOBKA aHAJIITUYHOTO 3a-
BIaHH#, BUOIp e(peKTUBHUX METO/IB aHaJIi3y, BiAbip, JocTaB-
Ka i mAroToBKa Mpobu, a TaKoK crocib rmepenadi it apxisy-
BaHHS IaHUX.

Kurouoei crosa: Thermo Fisher Scientific, penrrenis-
CbKa CIEKTPOCKOIIisl, TOPOIIKOBA PEHTTeHIBChKa AudpaK-
i, eJeMeHTHui i ¢azoBuil ckiaj, peHTreHodyopeci-
E€HTHUU aHaJi3aTop, NUCIEPCHI CUCTEMU, aHaJi3 PO3MipiB
YaCTUHOK.

Science and Innovation. V. 10, no. 2, 2014

63

C.B. Xoxnoe, M.A. Cuupnuouii

COBPEMEHHOE AHAIMTUYECKOE
OBOPYIOBAHMNE KOMITAHUN «TEPMO TEXHO
JUIC» [IJII HAYYHBIX UCCJIEJJOBAHUIT
1 TIPOMBITIIJIEHHBIX JIABOPATOPUTI

IIpencraBiieH KpaTKuii 0630p HEKOTOPBIX MOJIETIEN aHAJI-
THYecKoro obopynosanus kommanuu «Tepmo Texmo» 1 Bo3-
MOXHBIX o6sacteii ero npumenennst. Kommanust «Tepmo Tex-
HO» ObLta cosnana B 2000 r. Kak NPeACTABUTEIbCTBO MEK Iy HA-
poxuoit kopropanuu Thermo Fisher Scientific — muposoro
JIJepa B IPOU3BO/ICTBE AHAMTHYECKOTO 000PYIIOBAHMUSL.

YHuKaabHOCTh paboThl « TepMo TexHO» COCTOUT B KOMII-
JIEKCHOM MTOJIXO/I€ K PETIEHNUIO 33/1a4 IT0JIb30BATEJ s, KOTOPBIH
3aKJTI0OYAETCS] B BBITOJIHEHUH IT[€JIOTO PsiZIa 9TANOB: MOCTA-
HOBKa aHAJIMTHYECKON 3a11autt, BBIOOD 3(h(DEKTUBHBIX METO-
JIOB aHaJI13a, 0TO0P, JOCTaBKa U IIOATOTOBKA ITPOODI, 4 TAKIKE
c110co06 Tepejiauy U apXUBUPOBAHS IAHHBIX.

Kuawueswvie cnosa: Thermo Fisher Scientific, pentre-
HOBCKasi CIIEKTPOCKOIIHSI, IOPOIITKOBASI PEHTTEHOBCKAsT TU(-
paKIusi, aJIeMeHTHbI 1 (Ha3oBblil cocTaB, peHTTeHOMITY0-
PECIIEHTHBII aHAJIM3aTOP, [UCIIEPCHBIE CHCTEMbI, aHAIN3a-
TOP Pa3MepPOB YACTHIL.
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