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The Czechoslovak Spectroscopic Society,one of the sci-
entific societies of the Czechoslovak Academy of Sciences,has at
present 982 members, working in 290 institutes and enterprises.

The Soéiety covers in its two divisions (Atomic spectros-

copy and Molecular spectroscopy) all of the main areas of spec-
troscopy. The Society’s activity is organized in a number of
Working Groups (see annuel reports below) and four Subcommittees
(for nomenclature, for reference materisls, for education and
for instrumentation). The Society holds its Flenary Sessions
once a year, the Executive Committee, elected for a period of
three years, meets twice a year. The Society’s daily life is rum
by the Presidium of the Executive Committee, that meets monthly
or in shorter pericds when neceszary. The members of the Presid-
ium are :

RiDr.J.Kuba, CSc - president

Doc.Ing.E.Pl8ko, DrSc = vice-president

Ing.4.3vehla, CSc - vice-president

RNDr.I.Rube8ka, CSc - secretary for science
HDr.B.Molden, CSc - executive secretary
Ing.2.XKosina = treasurer

RiDr.A.Nové-5packovd, CSc - secretary for foreign relations
Doc.Ing.Jd.lege, CS3c = secretary for Subcommittees
RNDr.J.Mréz = chairman-atomic diviaion
Ing.J.Moravec, CSc = chairman-molecular divisiocn

Doc.Dr.D.Papousek, DrSc

The main means of communication of the Society is the
quarterly Bulletin, publishing organizational news, a digest of
selected papers from the Scciety’s meetingsand other practical
information, e.g. reviews of books on spectroscopy, recammended
nomenclature, instruments for sale, etc. On the occasien of the
Z4.CSI and Tth ICAS a special edition of the Bulletin is here~
with published in English in order to give our guests & brief
idea of the Society’s life. The briefs from the 1976 Annual
Reports of the Atomic and Molecular Divisions are given followed
by information on several of the main spectrosccpic laboratories
in Czechosloveakisa.
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The 1976 Annual Report of the Division of Atomic Spectroscopy.

Tne Divisien has organized two general sessions,twelve
meetings of specialized Working Groups (W.G.) and one Subcommit—
tee meeting.

The 21lst Working Session with 98 participents was held
in Ceské Bud&jovice. The lecturers, including Dr.Krasnobayeva
from Bulgaria, dealt with recent trends in apalytical spectros-
copy. One of the lectures was devoted 1o developments in excita=-
tion sources. information on activities of foreign Spectroscopic
Societies and on the preparation of the XX, CSI and 7.ICAS were
also presented. '

A Course of Applied Spectroscopy for 46 participants
was organized. Applied research was part of the final examina-
tion.

¥.G. for spectroscopy of metals, led by O.Stankové,

rganized & joint meeting together with the W.G.s for automated
spectrometry and laser microanalysis.

¥.G, for spectroscopy of nonconducting materials, led
by K.Flérién, held a four-day Seminary. 40 participants includ-
ing Hungarian snd Polish spectroscopists listened to 29 lectu~
res dealing with problems of trace analysis.

¥.G. for AALS and flame spectiroscopy, chaired by
I.Rubeska, orgenized & Seminary on plasma discharges. 1l papers
were presented including one by prof. de Galan from the Nether-
lands. 65 spectroscopists took part. & second Working Meeting
was devoted to applicatioms of AAS in petrochemistry. 14 papers
dealing both with flame and electrothermal metnods were present-

ed te 58 participents.

¥,G. for automated spectroscopy, managed by K.Kuboﬁ,

coorgenized & training course in automated spectroscopy with 11
lecturers for 35 students.

%.G, for ¥-vay spectrometiry, chaired Dy J. Wankové,

organized & training course of
35 students and 13 lecturers took part.

W.G. for laser microanalysis is led by V.Jénodikovéa.
4 meeting on applicaticns of a laser microprobe to analysis in
geology attended by 15 spectroscopists was held.

autonated i-pray spectrometry.
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W.G. for X-ray microanalysis, chaired by F.5torek,
organized a seminary on energy dispersive X-ray analysers
(system EDAX) attended by 115 specialists. A further Working
Meeting with 6 lecturers and 52 ﬁarticipants was also held.

"%.G. for instrumental radianalytical methods, led
by M.Vobecky, organized a Seminary "IAA T6" dedicated to improve-
ments in detection limits and elimination of interferences in
activation analysis. 20 papers were presented to 40 participants,

The Subcommittee for reference materiéls, led by
K.Biéoﬁskj, orgenized a seminary on production certification .
and utilization of refererce materials in Atomic Spectroscopy.

58 specialists from various ¥%.G.?’s listened to 20 lectures.

The 1976 Annual Report of the Division of Molecular Spectroscopy

The Vorking Groups (W.G.) of the Division have organiz-
ed ten scientific meetings,

The most important event was organtzed by the ¥.G., for
high-resclution molecular spectroscopy, chaired by D.Papousek;
this was The IV.International Seminary on high-resolution in-
frared spectroscopy held at Liblice, September 6-10. 101 parti-
cipants from 14 countries took part.

The Seminary was focused on the laser, sub-mm, and
microwave spectroscopies as well as on the problems of the
spherical gyroscope molecules, Fourier speciroscopy,—the theory
of vibration-rotational spectra, molecules with high vibrational
amplitudes, and potentiai-functions. In all, 62 lectures were
presented.

In a paper published in European Spectroscopy News
J.T.Hougen has compared this Seminary to the cutstanding Gordon
Conferences, a flattering remark, indeed. Only two Conferences
T this kind will be regularly organized in Europe; one in
France (Tours) and one in Czechoslovakia, in odd and even years,
respectively. )

Tne W.G. for vibrationzl spectroscopy, managed by

P.Klima, organized a meeting on anaslytical applications of infra=-

red spectroscopy and a second meeting on the use of camputers



for treating and evaluating.

The W.G. for Mossbauer spectroscopy, led by J. Sitek
has arranged two meetings, simed at practical application of
this method. Though the members of this group are not numerous
(about 15 persons usually teke part in the sessions), its work
has good results and its activity is highly appreciated.

The W.G. of magnetic resonance spectroscopy, chaired
by J.Komenda, organized & Seminary on the NMR of solids and EPR
Seminary on free-radicel mechanisms in combustion processes and
other problems solved by the EPR methods in tHe CSSR. In general
about 30-50 members participate at the meetings.

The ¥.G. on electron speciroscopy and photochemistry,
led by M.Neprad, is the smallest in the Molecular Divisien but
its activity can be successfully compared with those of the
other working groups. Two meetings on photolytical effects, pho-
tochromism, and luminiscence speciroscopy techniques were held.

A personsl change occured in the leader position of
the %.G. for the solid state spectroscopy. A.Vasko, who had led
this group for many years, has resigned and the group is now
being chaired by M.Zévetovéd. 4 meeting on spectroscopic and
photochemical properties of calomel and new polarizer types was
held. About 50 specialists took part.

The ¥.G. for mass spectrometry, led by Z.Herman, has
sbout 50 members. Currently it is being reorganized to include

not conly the problems concerning orgenic chemistry but also
isotopic composition and inorganic analysis.
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X-ray fluorescence spectroscopic laboratory
Research Institute of Incrganic Chemistry (VUAnCh)
Ust{ nad Labem
(Member of Chemopetrol, Concern for Chemicel Industry and 0il
Processing, Praha)

The laboratory was established as & part of the ¥-ray
diffraction group in 1963. The laboratory is equipped with a
Philips P# 1410 vecuum X-ray spectrograph.

The laboratory has been developing new analytical proce-
dures for intermediates and products of varicus processing linss.
i-ray fluerescence analysis, @s & rapid and accurate snalytical
method, is used for both research purposes and for routine anal-

yaie in manufacturing plants.

The main applications of X-ray fluorescence analysis
in the V0AnCh ere as follows :

a) Development of anslytical methods for the determination of
biogenic elements in new types of phosphatic fertilisers and in
agricultural plant materials.

wWhen evaluating the efficiency of new types of fertiliz-

ers, the essential questign 18 that of the capability of plants
to accept the biogenic elements added into the soil by & ferti-
lizer. 4 large number of samples must be treated owing %o the
great number of factors influencing this complex process. The
conventionally used methods of chemical enslysis do not meet
these requirements mainly because they are tedious and time-con-
suming. On the other hand, the ¥-ray flucrescence method is very
suitable for these purposes.

A method for the quantitative determinatiom of the

raelements P, K, Ca, S, Cl and the microelements Mn, Zn and Cu
in plent materials has been developed. The originel material is
pulverized witnout any further chemical treatment. The calibra-
tion curve method, based on a series of standards analyzed accu=-
rately by chemical methods, is used for the evaluation of the
content of all the & elements to be determined. The metnod of
scattered X-ray is used for the correction of the matrix effect.
An accuracy of & = 0.7 - 1.8 rel. has been achieved for the
macroelements. An accuracy for the microelements at a concentra-



3

tion range of 1()“‘3 - 10”%% was 5 - 7% rel. The method is used
for series anélyses of plant maéterials. ‘ d
b) Development of methods for the evaluation of the thickness

of thin surface layers.

When dealing with the problems of ipcreasing the serve
ice life of activated titanium anodes in electrolytic cells, it
is necessary to study the thickness and homogeneity of the
ruthenium Xayer on the anode surfaces. The X-ray secondary fluo-
rescence method cannet be applied for this purpose because of
the size of the anocdes. With respect to this fact, a method ba-
sed on the use of X-ray fluorescent radiation execited by a ra-
diénuclide eombined with energy dispersive X-ray fluorescence,
has been developed.

‘The suggested method uses 109¢4 (activity = 3 mCi) as
the primary source. This radionuclide emits X-ray radiation
LgK o a8t 22.2 keV, which brings about & very efficient excita-
tion of X-ray radiation RuK« at 19.3 keV in the RuQ, layer.

The RuK « radiation is detected by a semiconductor counter
Ge(Li) or by & scintillation counter. A Mo filter is used in the
measurements. Model ancdes, whose Ru layer thickness has been
determined by weighing, are used a&s standards. The method is
epplicablie for the measurement of Ru surface layers thicknesses
within the range of O - 15 g/n°.

Since the Ti ancdes are made in the form of a wire
grid, a special adaptor for the scintillation counter head has
been designed.

A1l the instruments for this method are portable (sin-
gle-channel set Tesla NZQ 714 T coupled with an NKQ 321 scintil-

lation counter) and, therefore, can be used for field measure-
mentsa.

The VUAnCh X-ray fluorescence laboratory alse provides
expert training end consulting services. The head of this labo-
ratory is the chairman of the Working Group on X-pay Fluorescence

Methods of the CSSS. The Working Group aims at increasing
the qualification of Czechoslovak specialists active in this
field, e.g. by organising expert meetings and training courses.
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Spectroscopic labaratories
Research Institute of Fine Chemicals (VOGCH)
Brno

Research Institute of Fine Chemicals - VOECH of the La-
chema national enterprise in Brno, which is part of the UNICHEM
group in Pardubice, is the main Czechoslovak specialized instie
tute for the research and development of lsboratory and special
chemicals. 4 glance at the product selection of the Lachema
Works covering among other items ultra pure inorganic compounds,
luminophores, organic reagents, biocchemicals, sets for clinicel
diagnoses, materials for gas and liquid chromatography etc.,
shows to what an extent it is necessary to apply & highly quali-
fied analytical conirol. Naeturally it is necessary to use all
standard analytical methods,the most important ene being spec=
troscopy.

Absorption spectroscepy in the UV end visible range.

In recent years, in connection with the development and
production of organiec reagents,close attention has been directed
to general problems of the photometric study of the origin of
relatively dissociated complexes (determination of the complex
compositions and of their basic peremeters) and their use in ana-
lytical chemistry. Similarly the properties of the reagents TAMP,
TRAMP, TEAMP and MAGON have been studied as well. Nowadays the
spectrophotometric anslytical méthods are being developed for
the production of diagnistic Bio-la-Test sets. The Lachema
Works produce at present 35 different sets, all with photometric
evaluation, most of them pﬁteﬁt@is

NMR anslysis.

All intermedistes and products of organic syntheses are
analyzed by means of NMR spectroscopy not only for their struc-
tures but also for purity. Morecver,this method is used for study-

ing some of the kinetic problems and as to polymers used in
our research institute it was applied to the determination of
mean mole¢ular weights. These purely practical studies in the
case of series of similar substances make a basis for profound
investigations of different properties, e.g. conformational ana-
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lysis, transfer of the substituent effects etc. Results are

published in speciasl papers. A relatively large range of organic

compounds studied in this way enables the elaboration of differ-
ent measuring methods. Results of this research are utilized

in the TESLA Works in Brno where Czechoslovak NMR spectrometers

are produced. In this field VOICH has been in & long and fruit-

ful collaboration with the TESLA Works.

Atomic speciroscopy.

Atomic spectroscopy is employed particularly in the
trace enalysis of impurities in developed and produced special
reagents, raw materials and intermedietes. Emission technique
(powders and to a mincr extent solutions) is used in the identi-
fication analyses, in contreolling the purity of some extra pure
substances when minute contents qf several elements should be
determined simultaneously and finally when analyzing elements
for which no discharge tubes with holleow cathodes for atomic
ebsorption exist or when the particular element is difficult to
be solubilized (Si). In the sixties a technique of the direct
spectrographic determination of metallic impurities in organic
chemicals without preceding mineralization was developed.

Faeilities for atomic absorption spectropnotometry have
been used in our laboratories since 1969. This recent method has
proved useful owing to its rapidity and sensitivity and today
cannot be disregarded not only in analyses for research purposes
but it was introduced also in standards for the quality control
of several products. In addition to routine analyses our chemists
investigate some methodology problems of atomic absorption spec-
trophotometry, especially those of thermoelectiric atomization in
graphitic furnaces (HGA-74, PERKIN-ELMER).

Lectures and practical training courses are organized
or co-organized widely, especially in the NMR field. The stu-
dents appreciate the possibility of direct'measuring of the spec-
tra in the N¥R laboratory of the institute. Growing demands for
the development and production of new fine and special reagents
and for their quality are the guarantee of the future develop-
ment of spectroscopic methods in the laboratories of VOUCH of
the LACHEMA national enterprise.
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Spectroscopic laboratories
fesearch Institute TKD PRAHA (V( ZKD;
Praha

The Institute solves the scientific and technclogical
problems of one of the biggest and most advanced concerns of
the engineering Czechoslovak.

A wide range of research cannot be imagined without a
thorough application of modern spectroscopy.

Upticel emission spectrometry.

VU UKD was in fact & pioneer Institute in the country
in the field of metallurgical an: lysis.

In the mid - fifties a handy and precise steeloscope.
was developed and manufactured in a series sufficient to cover
completely the needs of the country. Together with the manuface
ture of the instrument the laboratory was a leading factor in the
methods of application. Visual spectroscopy research has not been
abandoned till today ; the research of the quantification of this
unfairly underestimated branch of spectroscopy 8till proceeds in
ithe emission speciroscopic laboratory.

V( ZKD was also among the first in the country in auto-
mated spectirometry - quantcmetry. From the first instrument, a .
Cameca sequential spectrometer in 1357 up to the two ARL 310 00C
Spectirometers today the scientific research snd routine gpplica~
tion of wetal anslysis has formed sn important part of the Insti-
tute’s activity. The thorough study of matrix erfects in steels,
irens, aluminum and copper alleoys is perhsps the most important.

further step towards modern industrial applicaticn of
spectrometry is computer contrelled producticn with an an-line
autcmated spectrometer., VU (KD is the first institute to solve
this precoles in the country's metallurgy - tre result wiil be
computer- guaniometer ccntirclled cesting of steels and ncdular
irons. ‘ ’

neference materiels.

Suitable reference materials are doubtless s necessity
for any automated spectrometry. A lack of these led to ine first



10

attempts to produce them on VO TKD grounds already in the fif-
ties. Today, after wide and tedicus research of concept, technol=-
ogy, homogeneity and certification analyses of mcnolitic metal
reference materials, the Institute supplies reference materials
to 35 ccuntries. To mention one significant example -~ the set

of cast irons cannot be maiched as far as the universality and
tnhe size of the usable part of the samples are concerned.

Atomiec absorpiion spectircmetry.

Though rather a new field (e PLRKIN-ELMER 300 Since
1573), AAS gained in V0 KD en important role, both in reference
meterials analysis an in the solution of special tasks, like
the determinstion of weer metals in oil, water waste pollutants
etc. 4 routine versatility of the method has been systematically
enhanced, e.g. & method for sample dissolving, extraction and
4AS measwring in one flack has been developed.

Scanning Electron Microscogx and X-rey Microanalysis.

The science of metallurgy has been enhanced by the in-
troduction of scanning electron microscopy and X-ray microanaly-
sig, both opening new possibilities in the research of metals
by overcoming disadvantages and limitations set up by former
equipments.

The Electron Microscope Laboratory of vG TKD utilizes
since 1973 & JXC4-50A computer-controllied X-ray microanalyzer
with an Image 4dnalyzer, all from JECL (Japan). This equipment
enables the laboratory to cover mosti of the reqguirements of the
CKD-works both in the field of research and routine service. As.
an example of resesrch programs sclved, the laboratory deals
with stainless steels, eluminum-silicon slloys and different
types of cast iroms. However, routine service includes a variety
of materials, even non-metallic, making the analyst a versatile
research worker. The lsboratory is capable of meking scanning
electron micrographs, computer=controlled high speed gualitative

and quantitative analysis of flat specimens with wavelength
specirometers and quantitative metallography using the Image
Analyzer.

In the near future it is expected that an energy-dis-
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persive spectrometer wlll be added to the system to speed up
preliminary analysis and to enable, at least quaiitativeiy, the
performation of the X-ray microapalysis of rough surfaces such
as frecture surfaces.

Wide national and international co-operation helps VU
CKD to keep pace with up-to-date spectroscopic development. 4As
& member of the COMECON committees with & number of direct co-
operations with foreign institutes, the spectroscopic laborato-
ries of VU UKD solve their problems efficiently, with sufficient
infcormation.

The spectroscopists of V0 IKD played en important role
in the founding of the Czechoslovak Spectroscopic Society and
5111l carry out a geod deal of its activities. The Instituteit-
self organizes & number of training courses and symposiums,
helping thus the popularigation of spéctroscopy and, conseguent-
ly, its proper role in the Nation’s econcmy. '

Spectrographic laboratory

A.S.Popov Research Institute of Radiocommunications
(Tesla~VUST)

?raha

The development of electronics, and, especially, of sem-
iconductors, requires & whole range of special high purity ma-

terials. Therefore materials introduced into the technological
processes demind the determination of a whole range. of impuri-
ties, which effect the electricsl parameters of both devices and
complete electronie equipment. - '

Among a mumber of methode used for the evalustion of
these materials, spectroscopy is doubtless the most impertant one.

In the early fifties a spectrographic laboretory was
founded in the Tesla - VOST to back the research work on the
prepaeration of high puriiy materials., The first spectrograph
used in the laboratofy was a Soviet ISP 22, which wes later com=-
pPlemented by a Soviet KS 55 prismatic spectrograph. In later
stages the equipment was extended by & Q 24 spectrograph and &
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PGS 2 grating spectrogreph from Zeiss, GDR. An HFQ 1.spark source,

an ABR 1 generator of an altercating disconnected arc and,
especially, & generator of a direct arc with the range of 1,5 to
100 A were used as excitation sources.

The spectrographic laboratory determines many trace im-
rurities in variocus matrices, e.g. semiconductor raw materials
{sythesized polycrystalline and moncerystalline materials - Ge,
Si, Gaas, InSb, etc.), or some hign purity metals and non-metals
ueed in semiconductor and instrument production technology (Pb,
Bi, Sn, Cd, Ta, Se, Ag, &u, S, Tel. Trace impurities were also
determined in various chemicals (acids, hydroxides, inorganic
salts). For the production of capacitors and resistors various
powder metals {Ts, Nb, Ti}, alloy metals and oxides for evapora-
tion (al, Ta, NiCr, $i0, TiO, cermets, etc.) were inspected,
using spectrography. 4s far as the research of oxid ferromagnet-

ics of spinel and granate structure is concerned, methods for
the deterrination of impurities both in basic raw materials and
in final products were developed. The rew materiais as PeEOB,
NiQ, Mgo, MnO, Znl, Bad, £203, LiQO, 63203 were analyzed most
frequently.

Trace impurities are usually determined by direct emis-

sion spectroscopy in open eir or in inert atmosphere. Fer a
guantitetive evaluation botn reference materials and standard
sciutions are used. To obtain a higher sensitivity of direct
spectroscopic analysis, methods for preliminary concentration of
traces by & wet process were developed. Thnus it was possible to
achieve, after the matrix nas been removed, detecticn limits for
some metal impurities of tne order of 0,01 ppm.

The reasons why spectrographic analysis plays such an
important part amcng chemical and physico-chemical methods used
for tne eveluation of the meterial purity lie in a relatively
nigrn sensitivity (especially for metal impurities), in the rapic-

ity and in tne possibility to determine & wholie range of ele-
ments simul tanecusly frox one sample, in meny ceses availatle
in pinimwr quantity.

The spectrographic latoratory st Tesla - VUST introduces

~ne developed methods into Tesla enterprises and rtially
provides anslyses for thex.

1

Tesla - VUST also takes part in the scientific cocpera-
tion between COMECON countries, mainly in the unification and
standardization of methods for the evaluation of materiels. The
preparation of these materials is a subject of The Cocrdination
Centre for the research of semiconductor materials and high pu-
rity metals. '

Spectroscopic laboratories of the
Iron and Steel Hesearch Institute (VOUHD)
Dobré (Frydek-Nistek)

VOHZ is & central research base in the iron and steel
industry. VUHZ has estavlished co-operation with a number of
Czechoslovak specialized research institutes and universities
in the applicetion of spectroscopic methods in metallurgical
research. A direct co-operation exists also with the COMECON's
Permanent Commission on the Peaceful Use of Atomic cnergy, the
theme being the application of rediometric methods.

The labcratories of V(HZ work both in research end
applications of various spectroscopic techniques. -

étomic_absorztion zpecirometry (AAS).

The laboratory of AAS has been equipped with a Varien-
Techtron M 1000 since 1971 and with an M 63 electrothermal Carbon
Rod Atomizer since 1575. This laboratory has to meet the current
requirements for the determination of Cr, Ni, Mn, Cu, Ca, Mg &nd
Al in steels.

Systematic research has been directed towards the ana-
lysis of trace elements in steels, stimulated by the develop-
ment of steels for .ithe nuclear industry and microslloyed steels.

A rapid determination of very low contents of rb, Sb,

Bi and As in various types of steels has been satisfactorily solved
by flameless atomization, as well as of Cu, Zn and Pb in Mn and
of Cr in low-carbon ferroalloys. '

In the near future sysiematic research will be aimed at
the development of the determination of the other elements in
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steels and isolates of pomnmetallic inclusions in those cases,
where an increase in the sensitivity and accuracy of the deter-
minetion or time saving is required.

Optical emission spectrometry.

The VOHZ laboratory of optical emission spectroscopy
was built in 1973 and houses a Q 24 UV-Spectrograph from Zeiss,
GDR, This iaboratory meets the requirements for the microsnaly-
tical determination of isolates of oxidic inclusions and select-

ed types of carbides. 4 solution method with .2 rotating graphi-=
te electrode is applied for the determination of 5102, A1203,
FeQ, Cr2637 UnO, Cal, Mgd, Ti0, and Cu0 in oxides and Cr, Nb, V
and Mo in carbides.

During the next years systematic research will be devot-

ed to the increase of the reliability of the results and to the
extension of the methoas tc sulphide inclusions.

Neutron activition analy51s.

In 1969 the laboratory for neutron activation was built
at VUHZ and equipped with & Na-2 neutron generator and a NTa-512
channel analyzer. The nondestructive method for the determina=-
-tion of oxygen in steels has been checked and later extended to
other metals. Silicon and chromium hgve been determined in high-
silicon and chromium sieels,

The method hes also been successfully applied to the ana-
lysis of non-metalic inclusions, giving valuable additional infor-
mation on their origin and formation.

Moasbauer spectroscopy.

Although VOHZ has no M3ssbauer spectroscopic laboratory,
it has taken part in the joint research with the Faculty of Nu-
clear Physics of the Technical University in Bratislava. The
problems, comnected with the production of transformer steel
sheets,included the development of methods for the determina-
tion of the occupation of coordinated shells with silicon atoms
in the Fe Si phase end for the study of the surface stresses,
Srising as a consequence of the heat resisting insulation of
oriented electrical sheets. The application of the Mdssbauer
effect in this field makes it possible to compare various kinds
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of insulation and their effect on the final electrotechnical
properties of the products.

Ancther contribution of this work lies in the possibii-
:ity of introducing Mossbauer spectroscopy to VUHZ and its appli
cation for the solution of specific problems in specialized lab-
oratories in the country.

Spectroscopic laboratory
National Research Institute for Materials (SV(M)
Foundry Kesearch Division

Brno

The Brno Division of the SV(M is the main Czechoslovak
foundry research centre. Its spectroscopic laboratory, with 25
years’ experience, plays an important part in the solution of
problems of cast metsls.

Optical emission speciroscopy.

In 1953 an ISF 22 Soviet quartz spectrograph was in-
stalled and served for the determination of metal elements in
cast alloys up to @ content of 5%.lack of suitable reference mat
rials soon led to the development of a number of the solution
methods, using the rotating disc electrode.

The installation of a FES-1 Soviet photoelectric ateel-

cmeter in 1962 was a further step towards & rapid and versatile
spectral analysis.. The instrument, & glass-optics simple one-
-element quantometer with rapid change to another selected ele-
ment, determined a number of elements in cast irons and steels,
foundry copper and aluminum alloys, high slloyed steels and even
foundry slags. The SV laboretory developed metnods and working
manuals for this instrument-and introduced it to ‘the industrial
laboratories. ,
The third phase started in 1967, when a PGS-Z, high res-
clution grating spectrograph frow Zeiss, GDR with an ABR 3 arc
generator made it possible to determine allmost all trace ele-
ments in iron.
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Laser local microapalysis.

A IMA - 1 laser microanalyzer from Zeiss, GDR, recently
combined with the giant pulse source (Q-switch) opened a new
field in the SV(M Brno branch research work. There have been de-
veloped methods for the Qualitative and quantitative micro-ana=-
lysis of individual structurel phases. These methods made it
possible to analyse particles over 2 um, thus being suitable
for coarse-grained inhomogeneous materials such as e.g. various
types. of cast irops, foundry aluminum and copper alloys, and
for the qualitative and quantitative anaslyses of non-metallic
inclusions in cast irons.

The SV Brno spectroscopic laboratory closely co-oper-

ates with specialized laboratories in Czechoslovakia.and with
the laboratories in the foundry research institutes of the
CQUECON countries.

wepartment of Analytical Chemistry
J.E.Purkyné - University
‘Brno

The Department is associated with 9 sections in Czecho-
slovek Universities and Technical Universities. Co-operation on
some problems of metallurgical analysis, multiccmpenent trace
analysis and analysis of pollutants in water and air, takes place

with a number of institutions. Scientific contacts are estab-
lished with & large number of co-operators at Universities
abroad, especially at the Hining University Freiberg, GDR,
K.Marx-University Leipzig, GDR, M.V.Lomonoscw=-University Moscow,
USSR and T.G.Shevtchenko-University Kiew, USSR.

The Department aims its effort at the instrumentation
and methodology of molecular and atomic absorption spectroscopy,
emission spectroscopy in high-temperature flames and convention-

‘al sources.

Molecular spectroscopy in the UV and visible range.

The parameters of metal-organic reagent complexes have
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been studied, using computerized methods. A number of poiyphe-

nols, azo - and trifenylmethane - dyes etc. have been investi-

gated in this way, both in aqueous and non - aqueous media. The
criteria were set up for the selection of reagents, optimizing
of procedures and evaluation methods.

Atomic absonption spectrgscopy.

The basic physico-chemical properties of the method
have been studied, e.g. the hyperfine structure of resonance
lines, nebulization and atomization efficiences, using a comput-

er. The application of the”Zeeman'éffect for selective modula=
tion of abserption lines in a atrong alternating magnetic field
made it passible to lower the detection limits and eliminate
non-selective backgpound absorption. The influence of organic
acids (sulphosalicylic, chromotropic etc.) on the increase of
atomisation efficiency has been the topic of another interesting
research work. The flame and flameless (graphite rod or tube)
AAS helped to solve various sophisticated analytical and. physical-

~chemical problems.

Emission spectroscopy.

The hot flame (laminar N,0 - acetylene) has been studied

as a an excitation source for atomic emission. The internal stand-
ard method and computerized evaluation allowed a deterz: nation

of a number of elements in widely variable matrices.

Both thecry and practice of spectiroscopy are taught in
courses, managed by the Department. During the last five years
35 papers have been published by the Department’s members. Flas-
ma emission sources and speci=l branches of electron spectrosco-

Py are the themes of the most important research projects in the
near future.
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Spectroscopic laboratories
Geological Survey of Czechoslovakia (0G0G)
Praha

The spectroscopic work at 00G started in 1947, when a
large Hilger spectrograph was installed. At that time emission
spectrographic methcds were rather rudimentary and only slowly
achieved the required accuracy and precision. When the Central
Geological Bureau incorporating all geological institutions in
the country was established, the laboratory was entrusted with
methodical developments og spectrochemical applications in geol-

0gy. A course on qualitative and quantitative emission spectro-
scopy was onganized by the spectroscopists of the Geological
Survey.

Later X-ray flucrescence spectrometry for trace element
determination in rocks and isotope mass spectrometry have been
introduced. The latter is nowadays used for Pb and K-Ar dating
as well as for the study of oxygen and sulphur isotopes in geol-

ogical materials.

Atomic absorption spectroscopy was introduced as early
as 1963, thus pioneering on a national scale. In 1967 the 00G
spensored the lst International Conference on Atomic Absorption
Spectroscopy thus starting the series of ICAS canferences.

The scope of spectroscopic techniques has recently been
extended by acquiring an eleciron probe microanalyzer.

The laboratory has participated in several internation~
al projects on the establishment of anslytical data and certi-
fication of geochemical reference materiels, contributing data
by optical emission, X-ray fluorescence and atomic absorption

spectrometry methods.

The laboratory also offers trainipg facilities in the
above techniques for spectroscopists from geological surveys
and sigilar institutions from developing countries. This is re-
alized either by direct cooperation or by assisting in UNESCO
sponsored postgraduate courses on modern analyticel methods
(UNALCO) or on geological exploration (GEOCHIM).
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Spectroscopic.labnratoriesi

Institute of Organic Chemistry and Biochemistry
Czechoslovak Academy of Sciences

Preha :

The Institute of Organic Chemistry and Biechemistry.of
the Czechoslovak Academy of Sciences,is one of the institutes es-
tablished after World War II and incorporated inte the system
of scientific centres of the Czechoslovak Academy of Sciences
immediately after the foundation of the Academy in 1952. As
suggested by the name of the Institute, the main topics of its
interest are organic chemistry and biochemistry. The attention
is particularly focussed on investigations of structure, chemi-
cal properties and synthesis of componenis of the livingmatter,
The spectroscopy is regarded in the Institute as & methodic
tool; for this reason, the theory of spectroscopy has been no
obgect of a special research.

In the very beginnings of the Institute, modern physi-
cal methods have been introdueed, inbter alia the spectroscopic
methods. From these methods, the first attention has been paid
to the ultraviclet speciroscopy as an analytical method. The in-
frared spectroscopy has been then successfully applied to eluci-
dation of structures of the naturally occurring substances.
Later on, it proved advisable to transfer some investigations,
particularly those on the theoretical background of infrared
spectroscopy, into the present Jaroslav Heyrovsky Institute of
Physical Chemistry and Electrochemistry (Czechoslovak Academy
of Sciences). Concerning the nuclear magnetic resonance, the
Institute gave & pulse (1955-1960) to the construction of an
originel Czechoslovak apparstus for the measurement of 1R
spectra. The apparatus was mede at the Institute of Instrumen-
tal Analyticel Chemistry (Czechoslovak Academy of Sciencea) in
Brno, and then,on an industrial scale,in the Tesla Works.In re-
cent years, the application of NMR to structural problems of
organic chemistry and biochemistry has undergone a phenomenal

growth in this Institute.

The Laboratory of Mass Spectrometry was founded in 1962
under the auspices of this Institute and the Institute of Pnysi-
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. cal Chemistry and Electrochemistry (Czechoslovak Academy of
Sciences)., At the present time, the Laboratory is a part of this
Institute and collaborates with numerous other institutes in
Czechoslovakia.

The application of chiroptical metheds to structural
problems of organic chemistry and biochemistry began in this In-
stitute in 1960 with a construction of a primitive apparatus.
Since 1965, the Department has used a spectropclarimeter for the
measurement of optical rotatory dispersion, since 1971 an appa-
ratus for the measurement of circular dichroism. The Department
offers collaboration with other research institutions.

The above mentioned spectroscepic methods, which were
applied for the first time in Czechoslovakia in this Institute,
are used in determinations of the structure of naturally occur-
ring substances and of compounds obtained by chemical procedures.
In the recent time,the spectroscopic methods have been combined
with chemical methods and the semiempirical methods of quantum
chemistry, depending on the nature of the particular problem.

In the early beginnings of the Institute, the infrared spectro-
seéopy played en important role in investigations on sesquiter-
penes.- The IR spectra of the particular hydrocarbon skeletons
and derivetives were measured, published, and used in structural
determinations not only in this Institute but also in many re= -
search centres abroad, until the KMR method was developed. Thus,
the IR spectroscopy proved helpful in investigations on the con-
formation of six-membered rings, pclycyclic compounds, and me-
dium-sized rings and in investigations on hydrogen bonds. Recent-
ly, the IR spectroscopy has been applied to compounds with an
amide group (lactams, amides, and peptides) in order to examine
the nonplanar nature of the amide group in some types of these
compounds. The data obtained by IR spectroscopy are compared
with those resulting from measurements of the chiroptical behav-
iour. Furthermore, the chiroptical methods are used in this
Institute in investigations on numerous optically active natu-
rally occurring substances, particularly nucleosides and the
oxo or lactone derivatives of isoprencids.

The Laboratory of Mass Spectrometry participates in in-

vestigations on various nitrogen-containing components of nuc-
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leic acids, peptides, and alkaloids. Remarkable results were ob-
tained with the rhoeadine- and isopavine-tape.alkaloids from the
family Papaveraceae. Of a special interest are structures of
some insect pheromones as inferred from measurements and analye
sis of mass spectra. :

The Laboratory of Nuclear Magnetic Resonance helps to
elucidate the structure of naturally occurring substances, for
example terpenes and related compounds. The NMR investigaters in
cur Institute try to reduce the need of additional chemical
transformations to a minimem. Socme specific reactions such as
acylations with trichloracetyl isocyanate or the therm&lly in-
itiated Cope rearrangements are performed in situ in cells.

The fruitful symbiosis .f spectroscopic and chemical
me;hods.could be illustrated by elucidation of the structure of
exotoxin fram Baeillus thuringiensis in this Institute, This
exotoxin contalns a purine base, three monosaccharide units con-
nected by an anomalous ether bond, and a residue of phesphoric
acid. The proposal of the exotoxine structure wus confirmed by
a total synthesis. : '

From more than 3000 communicaticns published by this
Institute up to 1975, about 1500 papers contain spectral charac-
teristics of the isolated or synthesized compounds and in about
20% of papers, the spectral data are reported and discussed in
detail. The contribution of spectroséopy to elucidation of
structural problems of organic chemistry and biochemistry in
this Institute is thus enbrmous9 not speaking about the fruitful
personal contacts between spectroscopists and chemistas.

It is hardly possible to propose the future trends of
this Institute without taking inte account a close collaboration
betwesn spectroscopists and organic chemists or biochemists both
in theoretical problems and experimental praxis. SucH a collabo-
ration makes possible a qualified proposal, synthesis, and meas—
. urement of the most suitable model compounds in numerous theo-
retical questions. In this Institute, such an approach has been
Successfully used in systematical investigations on the nonplan-

' &r architecture of the amide (peptide) bonds as significant

structural units of proteins and peptides., On the basis of the
abave mentioned collaboration and with the use of modern appara-
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tus and modern spectral methods, higher forms of spectroscopic
gnalysis could be attempted, for example structural analysis of -
the whole systems instead of isolated components.

Spectroscopic lsboratories

Institute of Solid State Physics (UFPL {SAV)
Czecnhoslovak Academy of Sciences

Preha

The spectroscopic methods have been largely developed
in the Institute of Sclid State Physics nameky in the field of
X-ray spectroscopy, optical spectroscopy and electiron-paramagnet-

ic resonance. A cooperatiocn has been established in this field
with research centres for eolid state physics in USSR, Bulgaria
and GDR (Institute of Physics, Moscow, Physiceco-Technical Insti-
tute, Leningrad, both Academy of Sciences. of the USSR, Moscow
State University, with the Institute of Physies,; Tartu-Estonian
Lcademy of Sciences, Institute of Solid State Physics of the
Bulgarian Academy of Sciences, Sofia, Central Institute of Elec-
tron-Physics, Academy of .Sciences of GDR, Berlin).

In the field of Z~-ray spectroscopy, the Institute con-
tinues the traditiéns of the Spectroscopic Institute (1922) of
the Charles University and the school of Preof. V. Dolejsek.

Since the beginning eof the fifties attention has been
paid to the rapid anslysis of steels and ores. A rapid quantita-
tive analysis of germanium in coal hes been developed and later,
in cooperation with SONP Kladno, an X-rsy quantometer was con-
structed for the steel énalysis. For the defect topography of
crystal structures both older methods and newly developed ones
were used in solving methodical problems of X-ray spectroscopy
énd for measurements on single crystals of semiconductors. A
high resclution was reached by several double-crystal spectro-

meters with perfect germanium single crystals. 4 detailed theory -

of these devices was elaborated and the dynamical theory of dif-
fraction was confirmed by means of a selfconstructed three-crys-
tal spectrometer.
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At the present'time X-ray emission and absorption -
bands are studied in 4 BB'N semiconductors possessing sphalerite
structure both experimentally and theoretically.Further the phase
sestructure of crystalline and amorphous materials is studied
and the density of the latter is determined by an original X-ray
method. The study of X-ray absorption spectra under high pressu-
is being prepared.

The results of X-ray analysis development were impor-
tant for the national economy. The quantometer was constructed

in the time when no similar device existed in Europe. (Prige of

the Czechoslovak Academy of Sciences in 1964).The reward of the
Czechoslovak Academy was awarded to the analysis of tungsten
steels during melting. In 1976 the Academy Prize was given for
the development of method with high resolutions.

Optical spectroscopy of the solid state has been devel-
oped since the second half of the fifties. By gradual exten-
sion of experimental methods it is now possible to study the
spectral dependences of the trensmission and reflectivity in a
broad frequency range - from vacuum ultravidlet down to 200(:’m'1
ip the infrared. Absorption edge and its fine structure is stud-
ied in the 10 k - 500 K temperature renge. The aim of the expes-
imental studies performed on non-metallic materials, in crys-
talline, amorphous glassy and liquid states, is to determine
the optical constants. The knowledge of their speciral dependen-
¢e constitutes the starting point for deeper understanding of
the electronic structyre of these materials and its further de-
velopment based on the modern microscopicel quantum mechanical
theory. The correlation between the details of the spectra and
the' main features of the band structure has been comprehended
(e.g. works on orthorombic CdSb, tetragonal HgQClz, GeS layer
crystal, amorphous germanium and ailicon, glassy CdGeAsz,
4s Te3 etc.).

Especially the information obtained from IR spectrosceo-
Py is used for determination of the undesirable impurities (e.g.
oxygen in germanium, carbonates in PbO and in other semiconduc-
ting materials). The rewards of the Czechoslovak Academy of
Sciences were awarded for the above metioned works.

The study of the nature of the impurities and of the
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luminiscence centres in ionic ¢rystals and the understanding of
their microscopical mechanism is closely connected with the de=-
velopment of the exoelectron emission spectroscopy. Since 1952
the complex investigation of these phenomena has been performed
in the Institute in a broad frequency and temperature range and
under the influence of further external conditions.

Models of the colour centres and impurity states of some
transition and heavy metallic atoms and of the anionic com-
plexes in ionic ecrystals were proposed and theoretically solved.

Results of this research work were applied in the field
of the dosimetry of radietion, and in the construction of detec-
tors. These results were also very useful in understanding of
the physiesl factors, affeéting the disease of silicosis.

In the field of the eleciron-paramagnetic resonance the
research program.which started in 1965 ,is mostly oriented on the
atudy of the ions of the iransitisn elements in diamagnetic
crystals. The results have a basic impertance for the understan-
ding of the properties of magneticelly ordered systems and for
the study of the erystsllochemical aspects of solids. The basic
contribution in the field was the investigation of the vanadium
ion in the tetrahedral coordination in garnets. The work was re=
warded by the Czechoslovak Academy Reward in 1976.In another work
the ions in the S-state (Mn°" Fe3”) in & group of diamagnetiec
garnets were studied. The correlation was found between the con-
stants of the spin Hamiltcniap of these ions and the parameters
characterizing the geometrical structure of the garnets studied.

4 large number of original papers dealing with above
mentioned methods and their applications were published and re~
ported 2t the internationsil coneferences. Theses of the students
of University as well as those of the post graduate students
using spectroscopical methods are eleborated in the Institute,
the members of the Institute present lectures on spectroscepy
&t the Charles University and at the Czech Techniical University.

Further perspectives in the field of spectroscopy and of
the development of the spectroscopical methods ir the Institute
of Solid State Physics are connected with the complex investi-
gation of the condensed 8ystems.

=
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Spectroscopic laboratory

Regearch Institute of Agrochemical Tethnology (VUAT)
Slovehemia

Bratislava

The Institute collaborates with research institutes
and corporations of the Ministry of Agriculture snd ¥ood, the
Ministry of Health, and with university research centres in the
country. Un the internationsl scale, the Imstitute takes an ac=
tive part in the work on problems coordinated by COMECON ang
INTERCHIM bodies. Intense collaboration also exists with similar
institutes in the USSE, Poland, and {he GDR., The Institute also

~

takes part in the CIPAC and IUPAC projects on the analytical
¢ 4

Cciiemistr

of pesticides and pesticide residues.,
This year, the Research Institute of Agrochemical Teche
nology celebrates EOth anniversary of its foundation. From
1td very start in 1947, the research work had been comected
with solving problems of guantitative colorimetric analysis of
gome products based on biol active compounds, i.e. pes-
Licides. The further development of spectroscopic methods led
via photometry to spectrophotometric methods, In 1958, the labo-
ratory was equipped with an UR-10 IR spectrophotometer of Zeiss,

th an UNICAM SP-100 IR spectrophotometer.
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aboratory includes a SPECORD IR-TL
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and IR~75 from Zeiss, and an UNICAM

cesses, the development of spectroscopic metheds has been orient—
ed from the very beginning towards qu

antitative anslysis. The

chlorine-subatituted

H

work on the analysis of the mixture o
phenoxyacetic acids by UV-spectrophotometry, the use of IR-

spectrophotometry for the analysis of trichloromethyl sulphenyl-
chloride, heptachler technical product, the mixture of the tria-
zine herbicides simazinatrazin, and propazin, and the determina-

tion of phosdrin cis-is duct are only fen

S o}
examples. The results achieved influenced directl he work on
the technology, which was of an enormous technical and economi-

3

imporience. The data obtained by those methods helped to




i
Fo

optimize the technology of the particular products.

The development of speciroscopy is documented by a
series of 15 papers, and 5 patents, among them the patent for
the automatic colorimetric analyzer for the snalysis of the
working atmespheres of chemical plants,

An acecent was laid on the development of quantitative
spectrophotometric methods for detemination of the partig=-
ular components in technical products without preliminary sep-

aration. As early as in 1960 an IR-spectrophotometric methed
for the anslysis of & 10-component mixture of the iscmers, presg-
ent in technical hexachlorocyclohexane, was published. The con-
centrations of the components were calculated by the method of
successive approximations. The method was applied in 1965 in the
analysis of fechnical hexachloro c¢yclopentadiene. In 1967, a
universal spectrophotometric methed for quantitative analysis of
multicomponent mixtures was worked out, based on the soluticn of
en overdetermined system of linear equations by the method of
least squares. The method has been used in the analysis of an
8-component mixture of chlorinated benzene derivatives. This
method has been furtherstudied on different model systems, where
the absorption bands corresponding to the particular.compeonents
were approximated by Lorentz funciions. A method was developed
for the cheoice of optimum anslytical poaiticns and a three- to
fourfold overdetermination of the linear equations was found sate

> method that

15)
isfactory. The res
makes possible the analysis of muliticomponent mixtures without

earch resulted in a genersiize

[s1)

reliminary separaticn and oifers salisfactory results even in

cagse of overlapping of the component spectra.
The generalized method found its practical use in chemi-

cal and technolegical research of pesticidal compounds. In collab-

oration with the Chemical Institute of the Komeﬂsk§ Univarsity
in Bratislava, a UV-spectrophotometric method was worked out for
the analysis of a three-component mixture of technicsal pyrazon.
It is a modern analytical method, meking possible an on~line
connection of the spectrophotometer with a computer; thus eilimi-~
nating errors, caused by an operator. This method, together with
Other spectrophotometric methods developed in the Institute (IR-
method and UV-method after separation by column chromatography),

testing.
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1 Eleptrochemdatay {TEaLn T
and rlecirochemistry (UFCHE J.H, £SavV)

<he J.deyrovsky Institute of Physical Chemis




spectrometer.
Computerized methods for auvtomatic assigmments of vibra=-
tional bands in the infrared spectra of complex molecules discov-—
'ery aud explanation of the role of weak collision complexes in
intermelecular interactions, or a proposal of methods for deter-
ninatian of the degree: of branching in slkanes by infrared
spectroscopy are examples of the resultis of the chemically crient-
ed gpectroscopy research.
‘ Determination of the anharmonic potentisl functions in
a series of smell pelyatomic molecules belongs to the picneer
work in this importent field of molecular physics. This research
was later extended to the socalled nonrigid molecules, especial-
1y to the problem of molecular inversion in ammonia-type molecu=
les. ¥or the first time, a complete theoretical interpretation
has been given of
in ammonia, §M3

the physiecally important effect of inversion
This led to a discovery and theoretical inter-
pretation of the anomaelies in the inversion splitting
1 has been

%)
about 200 cm ~ 1ow-

of energy
evela of emmonia. A new value of 1800 cm”l determined
for the inversion barrier in h{% which is
er thah the previcusly a

agreement with the value obtained by the ab initio quantum me-
chanical ecalculations. ’
Last but not least, the h'gb res

ccepted value and is in an excellent

;’J..

olution infrared spec-

L
produced flrst hl@h resolution dabae ThlS 51ngle beam9 deuble-

-pass spectrometer equipped with a 15 x 25 cm echelle type grat-
ing, liquid nitrogen cooled photoconductive detectors and ad-
o]
vanced lock-in-amplifiers, operates now with a 0,03 em™ reso-

lution in the 3500-6000cm™ — 1
trum range of the spectrometer 1o greater wavelengths will be

region. An extension of the spec=

pessible in the near future,
nternational cooperation has

s

glways played an impor-

)

tant role in the research work of the Department. For example,

cooperation with the group of Dr.A.F.Krupnov at the Radiophysi-

cal Research Institute in Gorky, U.S.S.R. made it possible to

extend our research illimeterwave spestrum range. The

ter spectrometer can

tions in the excited vibra-
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tional states of polyatomic molecules. The joint paper on the de-
tection on the rotational-inversion transitions in the Y, states

of & NH3 and ISNHB is among the first results. Another Jjoint
work will appear scon in which the detection of the pure inver-
sion transitions in the Y, state of azmonia will be reported for
the first time.

The Depariment has also a fruitful cooperation with the

Infrared dab of Prof. K, Narahari Rao from the Department of
Physics at the Ohio State University in Columbus, U.S.A. in the
field of high resclution infrared spec+roscopy. For example, a
Joint gnelysis of the 21 infrared banda of 14 NHB neesured at the
Ohio State University with resclution better then 0.03 em =1 in
"the 700 - 3500 cz™* renge will be finished soon,

An impcrtant'part of the international acfivity of our

‘Department is the organization of International Seminars on

High Resolution Inf frared Spectroscopy. Starti ng in 1970, we
have already orgarized four sem*nars with the participation of
‘the top high-resclution infrared and ‘microwave spectroscopists
from practlcally all izportant European and many U.S.laborsto-
ries. The forthcoming fifth Seminar will be held in September
1978 at the Liblice Castle near Prague.

Experimental and theoretical research.in the field of
high resolution spectroscopy is planned to continue at the De-

partment in the above mentioned directions, nowever, it will be

extended towards the excitation of the h*gb vibretionsl states
of polyatomic molecules in the infrared laser field. Selective
stimulation of chemical reactions vis excitation of molecules
to high vibrational levels belongs to & new p“omzsing field in
chemical reactlthy with 1nteresting advanced technclogical
applications. .*gn-resolution vibrationprotational spectroscopy
can be expected to play an increasing role in the discussicn of
the mechanism of these reactions.
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Central Control Laberatory
Nuclear Research Institute (GJV)

Rez u Prahy

The Central Control Laboratory (CCL) has continued the
tradition of the Analytical department and othgr'departments of
the Nuclear Research Institute (0JV); it has been developing
various spectroscopic methods for 15 years and solving by them
the sc;ent¢fic-research and app*icatlon problems.

The CCL’s research is ma'nly concerned with the mass
and infrared spectrcscopies as well as electronic spectrophoto-
meiry, emission spectrography, (also with a laser excitation),
and ganma spectrometry in connection with activation analysis.

' In the last years, a unique mass-spectrometric labora-
tory was established at the CCL for ‘an isotopic analysis of nuc-
lear materials and the methods esp. for determining the isotap-
. ¢ composition and content of uranium and plutonium have been
worked out. During a short period, the laboratory has become a
top-level one and, therefore it was chosen by the Internation-

al Atomic Energy Agency (IAEA) in Vienna for a collaboration
within the fragework of Saefeguards. Thus, the CCL participates
by highly difficult aralyses of the semples tsken by IAEA in-
spectlors in different countries for checking the Treaty on Non=-
-Proliferation of Nuclear Weapons. The CCL has already taken
part succeasfully in 2 interpational experimentes organlzed by
TAEA, in competition with 8 foreign laboratories.

The infrared spectroscopy helped in solving various
problems od radiclytic cleavage of substances, reprocessing of
irradiated nuclear fuel by the fluoride method, preparation of
nuclear and nonnuclear materials by the sol-gel method, studying
the structure of uranium compounds, and other problems of the
nuclear programme and other branches of the national economy the
CSSR. ~ By the development of a method for analyzing heavy
water and by meny routine analytical determinations, the labora-
tory of infrared spectrosécpy collaborated with the first Czech-

oslovak atomic power plant A-1 and participated, together with
the laboratory of emission spectrography and laser microprobe,
in the first step of the Czechoslovak nuclear power engineering.

Ge(li) detector with a high resolving power and an in-line com=-
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Using the infrared spectroscopy, the CCL contributed to
an essential extent to the preparation of a highly efficient and
selective sorbet for the separation of radicactive strontium and
was awarded in 1971 by the Award cf the Czechoslovak Academy of
Seiences.

In ccl aboration with the institutes of the Czechoslo~
vak Academy of Scicnces sore fun“ameﬂual problems of the solvent
effect in solutions and of the measurepent of thermDGVﬁamic
functions for dlfierent compxex&tion reacticns were solved and
the laboratory of infrared spectroscopy was awarded in 1967 by
the Award of the Czechoslovak Academy of Sciences. - Recently,

a Czecho lovak patent was obtained for a .cell-less meaeurement
of infrared spectra of aqueous solutions and suspensions.

The methods of nuclear spectrometry, esp. genma and -
also alpha, are being developed and applied. In past years,
these methods have predomlnantly been used for the activation
analysis purposes whereas now they are used also for controlling
the nuclear fuels. The experimentel device has been gradually
1mproved from a simple equipment with a scintillation detector
up to a highly advagced'gamma-spectrometric apparatus with

puter for treating the experimental data. - In connection with
activation analysis, the gemma spectrometry serves for the de-
structive but esp. instrumerntsl determinations of trace elements
in alfferent materials both for the research and national econo-
my. As the 1n‘ustr1&l utl‘izatlon is coneerned €.8. the purity
of semiconductor and extrepure materials (si, Ge, Ga, 41, Sb)

of La in steels and slags sre estimated. For medical purpcses,
the determlnations of urenium in blood of the uran;un—¢‘custry
workers, Cu and Zn in neursl tissues to explain the mechanism

of intoxication with CSZ’ and scme elements in carcinomes sre
performed. To a great extent, this method is eélso used for con-
trolling the environment pollution. Routine analyses for facto-
ries and research institutes, bringing the sum of about

400,000 K¥s in a year, are performed; the actual benefit brought
by this activity to the national economy and hLealth cannot be

evaluated of course.
Besides the activatien enalysis, the gumza spectrometry
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serves for analyzing fissile products and as a comparative
method for determining the isotopicicomposition of uranium.
These problems are solved also within the framework of COMECON
collaboration and the results are used for controlling the nue-
lear fuels and determining the burnup for the Czecnoslovak Atom-
ic Energy Commission, the atomic power plant, and IAEA,

The emission spectrography laboratory took initially
part in the control of radioisotope manufacture (1 lI 32? 353)
but gradually its contribution to the develcopment of nuclear
power engineering increased. Methods for determining about 40
elements in metal uranium were developed, now being used in rou-
tine analyses. A method for analyzing the corrosion products
from the primary circuit was worked out for the 4-1; also the
impurities on the surface of fuel element shells were analyzed
using laser excitation. = The methods for estimating 25 elements
in metal Na, used as a cooclant in fast reactors, were developed
as well as important methods for the determination of impurities
in intermediates from the production of polycrystalline ger-=
manium (GeCl4, Ge0,). _

During the last several years, the spectroscopic labo-
ratories of the CCL have published their results in ceca 200 pa=
pers in Czechoslovak a and foreign scientific journals, lectures
in different conferences, and research reports. Also an intense
pedagogic activity can be observed at the CCL; many new special-
.ists and experts were and are educated,

The CCL Plays an important role in the collaboration
with the USSR and other states of COMECON in solving the essen-
tial problems of the nuclear power engineering development.

Institute of Chemical Physics
Faculty of Chemical Technology
Slovak Technical University
Bratislava

20 years ago, in December 1957, a group of several
senior lecturers at the Department of Physieal Chemistry of the
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Slovak Technical University, together with some young physical
chenists, physicisis, and technicians, formed a scientific team
of 12 members, a germ of the present Institute of Chemical
Physics. The immediate aim of the Institute wes to continue the
scientific programme'of the Department of Physical Chemistry,
being led by Prof.V.Kelld and celebrating, at that time, the
15th anniversary of its foundation. The Department of Physical
Chemistry began its activity ulthout any scientific tradition
in Slovakia, and only the purposeful effort of Professor

tehlik, coming from the University of Brno and being the heed
of the Department of Physiecal Chemistry from 1946 to 1551, form-
ed the first research programme aimed at the study of molecular
compounds and hydrogen bridges in water solutions with 2 combi-
ned method of dlffu31on and osmosis through semi-permeable mem-
branes. '

An important moment was the introduction of infra-red
spectroscopy in 1950. Starting from the study of hydrogen bridges
and from other smaller structural and analytical problems result-
ing from the requirements of the industry, a method of infra-red
spectroscopy was developed and applied to the study of kinetics,
mechenism and inhibition of the oxidation of natural and synthe-
tic polymers initiated by heat and light. Later, this teéhnique
was applied &lso to the study of complicated natural hydrocarbon
mixtures after the separatioﬁ'of crude oil fractions by molecul-

1 distillation and by chromatographic methodsa'Gradually,
further spectroscopic methods in the visiblg and UV range were
introduced; followed by Reman spectroscopy, X-ray structural
analysis and the methods for the determinastion of molecular
weight by light scattering. The elucidation of relations between
dielectrical properties and oxidation stability enabled to pwa
pose an effective method of continual preparation of impré -
gnation materials for high=-voltage cables, for which the sci-
entific workers of the Institute were awarded the State Klement
Gottwald Prize in 1965, .

The exact study of chain oxidation reactions of poly-
mers and hydrocarbons by spectroscopical methods opened also the
spkere of systematical study of reactlvity of free radicals.This

programme required to extend the absorption methods by resonance
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methods, as the ESR {X-band) and NMR 80 MHz spectroscopies were.
By introducing the spectral computer Varian SS-100 in combina-
tion with ESR, the cryophysicel methods, the high-vacuum tech~
nigue, and the 1sofope exthange, the condition for studying the
properties of free radicals on a professional.ievei was given,
The parallel use of resonance and absorption methods in combina-
tion with the measurement of dielectrical properties of low-
<¢conductive non-polar systems and the study of kinetic param-
eters enabled to correlate the catalytic activity with the pa-
ramagnetism of stereospecific catalysts synthesized on the basis
of transient metals and organo-metais. In the case of three dif-
ferent types of catalysts it was shown that the paramagnetism is
a necessary but not sufficient condition of their activity. It
has been proved that the activity is ¢ conditioned :

1)In the case of a heterogenous catalytic system TiCl4+Al(i-but)3
of Ziegler-Natta type for polymerization of isoprene by crystal.
field ot f2<T1Cl; after localization of the camplex[Ti+3nAi\ on.
the vacant places in the erystal surface.

.2) In the case of 2 microheterogenous catalytic system Nl(acac) -
AGC H )y BF3G(CEH§) for sterecspecific polymerization of the
1,4 cis-buxadiene by the presence of the colloidal nickel as ihe
carrier of active centre with an oriented?r-allyl complex on Ni+1,
3) In the zase of & homolytiec catalytic system Cuﬂ12 - gcyclohex-
ylamipe for oxidative bonding of 2,6 -~ dimethylphenol to pecly-
phenylether by coordination of iws asmine molefules to the cen=
tral(n¢2 ion. The vrocess of the polymer increase 13 controll-
ed by the radical-ion polymerization, which has been unambigu~
ously indicated by the ESR spectroscopy in combination with the
simul taneous measurement af the electric conductivity.

On the one hand the theoretical interpretation of experi-
mental results of the study of free radicals and of the structure
of active centres of catalysts necessitated maturally a close co=
operation with the quantumchemicel group founded by Prof.Valko
in the Department of Physical Chemistry, On the other hand, the
experimental research gradually has come more and more in cone-
tact with the solution of topical economic research problems of
‘chemical industry. On that accounmt, there were developed methods
and in own workshops constructed prototype arrangements for the
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study of continuously passihg chemical reactions and alsc of
physical high-vacuum processes in thinemoving films, The contia-
uous film reactions as well as the cont inucus film molecular
distillation were developed not only in laboratory d;mensisna,
but also in pilot plants and led to an inzensificatioa of chemi-
cal Processes and to an introduction of the pew techneque and
of production processes.
But as the centre -of the theoretical regearch remeins

the sphere of free redicals. From the results of a comzon signif-
ication, reached in this field in the last years, it can be
quoted :

‘a) Elaborating of the method and explaining of Iaws of atebili-

zation of peroxy and alkoxy redicels in the coordinated sphere
of transition metals. The fixed radicels RO, ° and RO ° with a
lowered reactivity mutually differ by g-factor of ESR signals
and they can be used for genération of secondary redicals for
the study of their react1v1ty. In the case of this type of oxi-
datlve-additive reactions the generated radicals remain coordi-
nated in the highest oxidative stage of the tr&nsltion metal,
The driving force of these reactions is the effort to re&ch the
stable 18-electron valence configuration. In all systems studied
the ESR technique pointed that the transition metals beneve as
free radicals with an unpaired electron, whieh remains preserved
at oxidative as well as reduction reactions. The fixaticn of per-
oxy radicals was proved in the last time also in the cese of
the metalenzymes of the respiraticn chain (cytochrcmes, paroxi-
dases, catalases). _
b) The coordinated radicals were used in a large scale for the -
study of low-temperature oxidation and of bimoleculer homolytie
substitution reactions for testing the relations between the
electron structure, the degree of delocalization, and the reac-
tivity in the process of inhibitien of phenolic, bisphenolic and
ticbisphenoclic antioxidants. By this spectroscopy technique it
was first time possible to prepare free radicals in & sufficient-
ly high concentration in liquid phase under leboratory tempepature
from N-heterocycle molecules of the pyrezole, benzimidazoles
and indele line. The elaboration of the so called “pulse® method
of the simultaneous generation of several radicals of different
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reactivity gave a criterion for the study of the important proec-
ess ‘of Hetransfer of radical cascades.
‘¢) In the field of biochemical application, the ESR method gave
valuable information about the -effect of toxic substances during
one-electron reactions, about non-enzymatic decomposition of
peroxides and about non-controlled superoxy oxygen formation as
well as about the attack of free radicals on biological targets
(radiomimetic reaction). From this point of view the neutral cat-
ion and anion radicals of carcinogenic substances were studied
(aromatic amines, azo-compounds; polyaromates} that interfere
during the process of electron or nydrogen transfer with the ac-
tive centres of metalenzymes connecied with the loss of the
identity of the cells.
d) A mechanism of molecular oxygen activation on cobalt con-
trolled by redox properties of the ligand was detected. )
e) The radical character of one electron transfer from a lone
pair of 3, P, ¥ in organic compounds to peroxides was proved hy
the modified ESR technigue.
f) In the sphere of electron-transfer study there was elaborated
& new high-effective method of ketyl-radicals generation, cata-
_ 1yzed by transition metals in the presence of organometals. Con~
trolling the reduction force by the choice of Grinard agents of
different structure, of butyllithium, of triethylaluminum, hy~
drides in combination with various complexing agents-and salvents
 as well as by isotope exchange it was possible to generalize
this method for preparation of anionradicals giving high-resolv-
ed hyperfine ESR spectra. This technique made it possible to
study a whole range of new spectroscopy effects as interactions
of protons, formation of CT-complexes between anion radicals
and complexing solvents, tu correlate the spin density with
quantum=-chemical calculations and to contribute to the theory
of ion pairs. .
g) The elaboration of the methed for isolation of free radicals
from the pyrolysis oif polymers by applying a rotating cryostat
working at -195°C and 5 x 10™* Torr in combination with & low-
~temperature ESR technique led to obtaiming principiaslly new
information about the process of burning of polymers on a mole-
cular level. In cooperation with industry the problem of retar-

e

dation of polymer burnlng was successfully solved by this method
on the basis of brominated and organophosphoric scavengers (ads-
activaetors) of free radicsls,

In the field of quantum chemistry, the MO theory was
applied to the study of mechenism of homogenecus catalysia on
the base of transition metals. There were elabcrated perturba-
ticn methods for ealculation of intersctions with closed and

.opened electric levels. The weak intermolecular 1nteraction for—

ces, using diagrammatic methods, were studied.-
; The establishment of & new up-to-date 1aboratory equip~

ped with a NMR spectrometer 100 kHz with FT and possibility to

measure also spectra C 13 would be an important factor of the
further development of spectroscopic ﬁethodsi.Thus the studies
of inducted polarization of nuclei, as well as of" double reso-
nance aiming at examination of paramagnetic effeet of- radicals
‘and transition metals using NMR spectra are ‘prepared.

The Institute co-operates intensely with a whole'range

. of research institutes of un1veraities, of Czechcslovak Aced emy

of Sciences, and of Slovak Academy of Sciences, as well as with
the research institutes of chemlcal 1nuustry in Czechoslov&kia
and sbroad. Together, about 350 papers and research reports
have been published end 30 patents obtained.

Spectroscopic 1aboratories
- Ingstitute of Chem;cal Technology
Praha '

The Ihstitutg participatesiin the‘dévelopmeﬁt and utili-

zation of various spectroscopic methods in Czechoslovakia.
Spectroscopy. has been a traditional subaect at the In-
stitute (orginally one of the faculties of the Technical Univer-
sity in Praque)since pre-war deys. This fact made it possible to
organize large groups of highly skilled warkers engaged in var-
ious fields of spectroscopy during the last fifteen years.. The
department laboratories have been gradually equipped with first
class up-to-date devices and apparsuusea ror spectroscopic Te-
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search. At present the Institute is one of the foremost and
. most prominent Czechoslovak centres of spectroscopy.

Besides maintaining contact in the field of fundsmen-
tal research with almost all technical universities in Czechoslo-
vakia, the Institute plays ap importani role in the solution of
specific problems of the Nation’s economy by spectroscopy.

: One of the greatesti contributions of the Institute of
. Chemical Technoicgy to Czechoslovak spectiroscopy is its activi-
. ty in providing instructions end popularizing lectures. Each
. year hundreds of graduates leave with knowledge buth of spec-
troscopic theory and practice, lot of them pursuing the deeper
' study of this subject further on.

WS characteristic feature of the work in the depart-
ments of spectroscopy is its complexity; this is evidenced not
only by a number of developed and applied techniques of atomic
and molecular spectroscopy, but above all by an extensive co-
operation amang departments in the soclution of particular prok-
lans.,

Laboratorx of Fleme Sgectroscogx

The Laboratory co—-operates with & number of Czechoslo-
vak plants and research institutes, providing analyses and con-

. @sultations on applied atomic absorption spectrometry. To mention
Just a few : the Chemical Works at Zé&lu?{ and Benzina Prague {oil
and heavy organies), Ksutuk Kralupy (rubber), Tesla RoZnov {elec-
tronics), the Paper Research Institute, Prague and the Faculty
Hospital, Prague 2. The seminars on new developments in AAS are
organized yearly, frequently with international participation.

The laboratory, founded in 1968; aimed its activity
at first at flame AAS developments and applications, then to-

. wards the analytical applicaticn of atomic fluorescence., At
present the major research assigmments involve the analysis of
petroleum and petroleum based products by methods of atomic
spectrometry, the study of flameless stomizetion and the devel-

opment of electrothermal atomizers. - :

! The activity of the laboratory is evidenced by 64 pa=
pers, 4 patents obtained and one monegraphy on atcmic fluares~
cence.
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The Department of Electron -Pmbe Microanalysia and Micresopy
of the Corporate laboratory. for the Chemlstry and Technolog

- of Slllcatea

of the Czechoslovak hcadeny of Sc.;ences and the Institute
of u..em* cal. echnalcg\' .

‘The department. co-operates with a number of in.stitu-—
tions in Czechoslovakia and abroad, e.g. The ‘Siberian ‘Depart-

-ment of the Soviet Academy of Sciences - the Institute of Geolo-

gy and Geochenistry, in the field of quantitative analysis of
silicates. In co-operation with the Geolcgical Institute of the
Lzecnoslovak Acedemy of Sciences the. department was the first in
-COMECON countries. to begin with the guantitative mcroa'lalyais
of lunar samples brought by Lung 16 and later analysed the sampl-
es from the 4pollo 11 and 12 expeditions,
The department was founded in 1968 and is directeﬁ to=
wards the poss:.blllties of elec*ren-—probe microanalysis of sil-
icates. Later on, the results of its work Have been applied in
the glass industry, where at present mic oanalys:.s plays an im- 3
portant role in product:.cn control of tec nnical glass. The meth-
od of chemical hicroanalys:.s has been g-edually extended to
metals, mineralogical- and other inorganic materials, polvmera
and organ:.c materials to meet the requirements of the other de=
partments of the Institute. The mein-activity, however, ig still
ihe application of electron-prooe mlcroanalysm of silicates.
Such important problems as dlffuﬂion phenomena in glass melts
and glasses, phase senaration and crystallizetion of gless, the
cerrosion of refractory materials and electrodes during the )
electric meltlng of glass etc.are studied. 4 series cf important
mdustmal pronlems, such as e.g. the corrosion of molybdenum by

; elementary antimony durirxg the elect“omelting of gless, . or cor-

rosicn of fuel elements in reactor, exploitation of cermets,
identification and explanation of occurrence of inhomogeneities
in glass etc, have been solved. :

‘ ’.[he deparﬁnent’s achievements have been internationally
appreciated by honorary rewards, offers of foreign societies

 memberships and invitations to importent conferences
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Laboratory of Nuclear Magnetic Resonance

The laboratory. collaborates with several institutes
of the Czechoslovak Academy of Sciences, especially with the
Institute of Inorganic Chemistry in ReZ, and the Institute of
Plant Instrumentation in Brno. The workers of the laboratory
participate also in the evaluation of Tesla (ESSR) MMR spectro=-
meters. In 1977 the laboratory organized an international meet-
ing of experts from COMECON countries, which received positive
response among the participants, and will be orgenized again
in 1978&. The laboratory was established at the beginning of the
year 1972, following the activity of the laboratory of NME,
existing at the Department of Instrumental Anslytical Methods
since 1967. At first the laboratory dealt mainly with the strue-
tural analysis of organic molecules., The study of “classical”
problems was later extended to a systematic research of the pos-
~sibilities of using shift reagents and to the problems of uti-
lizing "off-line" computers in NMR spectroscopy. The results
of this research were summarized in 35 papers and 12 lectures
at various symposia. Owing to the existing instrumentation of
the laboratory various methods were applied to the NMR of fluori-
ne compounds. The methods have been successfully utilized also in
analytical study of intermediates and reactions for the prepa-
ration of the manufacture of the anaesthetic Anecotan. Recently

the laboratory has been developing NMMR for the analysis and evaliu-

mtion of high-boiling products of processing of petiroleum and
coal. This complex problem is ip close copnection with the con-
temporary requirements of the national economy.

Laboratory of Mass Spectroscopy

The laboratory co-operates with a number of scientific
“institutions in the COMECON countries, mainly VNIINP Moscow,
which yielded a series of works.on the analysis of Romadkin
" petroleum products, It was eatablished in 1967 and at first aimed
its activities predominantly at organiec structure analysis. Grad-
ually, however, more and more substantial analyticsl problems of
technological importance have been solved, e.g. for Kaufuk Kra-
lupy (rubber), the Pharmaceutical Works Spolana, Neratovice, the
East-Bohemian Chemical Works, Rybitv{ Pardubice, the Society for

41

Chemical and Metslurgical Production, Ust{ n/L., etc.

The méjor concern of the laboratory's scientific active
ity is oriented entirely to the environmental analysis. The two
basic integrated activitiet are : the determination of volatile
organic substances polluting water and envirorment and the in-
vestigation of orgasnic substances in the burning process and
slab pyrolysis. Apart from purely theoretical activities in this
branch, the laboratory is ehgaged in selving numerous -specifiec
industrial problems, which is evidenced by more than 40 papers.
The laboratory members have delivered a number of lectures'oﬁ
mass spectrometry at various conferences and seminers,; most im-
portant being two seminars on the exploitation of mess spectro-
metry and other related techniques in the crude ¢il and petro-
chemical industry under the neme Petromass '73 and '75. The
seminaré,organized by laboratory gained wide international app-
reciation. : : : l ' :
, In consequence, the laboratory was selected as the co-
ordination centre for the COMECON countries.
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The Past and the Future of the Czechoslovak Spectroscopic
Society.

The main goal of the Society is to integrate and. co-
ordinate the individuél .efforts in the vast field of spectrosco-
Py, both in basic research and applicatmns in the national econ-
omy. The annual reports and brief deacriptions of different lab-
oratories give the reader ac idea of the Society’s varied._ activ-
ities,

The cantempcrary 1:Lfe of the Society stems from both
tradition and dynamic growth. The precursor of the Society, the
"Associstion for Research in Spectros copic Angslysis®, was found-
“a¢ already in 1949 and joined the Czechoslovak hcademy of Sciences
as one of its sé;entific societies in 1966, This step in particul-
ar provided for.a solid scientific base and _'é:pened up the possib-
ility to cover actually all branches of this rapidly growing sci=
ence spectroséopy-. Nevertheless, the Society rewained attractive
for the practising industrial spectroscopist as well.The lively
and informal contacts between science and practice are character
istic features of the Society; they open the way both for an eff-
icient uulizata.on. and a steady stmulation of spectroscopie
research.

The recgnt programe and future plans of the Society
are in full agreement with the Conclusions on the scientific &
technical development of the XV :Congress of the Czechoslovak
Comnunist Party. The effort of Czechoslovek spectroscopists thus
aims at a search for possible applications of spectroscopy so
that the production may be increased, for economizing of energy
and raw material resources and for envircmmental protection.

These tasks are highly complex and demanding; they can-
not be fulfilled without efficient co-operation both inside the
country and abroad. The members of the Scciety are proud to take
a fair part in the internatiomal effort .towards scientifie and
economic co-operation:sas well as towards better mutual under-
standing,
This was the spirit in which the XX.CSI and 7.ICAS have
been organized,this is the spirit in which the Society intends to
enlarge its contacts with all who are ready for fair co-operation.

Vyaévé Ceskoslovenské spektroskopické spolefnost pii CSAV
se sidlem ve Vyzkumném ustavu UKD v Praze 9, Na Harfé 7.
: Za SSS zodpovidé Dr.B.Moldsn CSc.
Redakce Ing.J.Moravec CSc a Ing.K.Bifovsky. -
Redak®ni uzévérka 15.dubna 1977.
Pouze pro vnitfni potiebu,






