CLE24029Y- 3‘030(; {./,/
- 103~ fosy

NS -nf--FS00

 VI» CZECHOSLOVAK
< SPECTROSCOPIC CONFERENCE *
uo | RACTS

September 1-5, 1980
NITRA



Vin CZECHOSLOVAK
SPECTROSCOPI’C CONFERENCE
ABETRACTS |

September 1-5, 1980
NITRA




Organized by

the Czechoslovak Spectroscopic Society of the Czechoslovak
Academy of Sciences, Prague

and

Pedagogical Faculty, Nitra

Organizing Committee

Prof. Ing. E. P18ko, DrSc., Chairman

Doc. RNDr. T. Gd4l, CSc., Vice Chairman

Doc. RNDr. A. Kecskés, CSc, Secretary

Dr. R. Bajz{ik, CSc.

Ing. G. Bujdo¥, CSc.

G. FarkaSovd i
Ing. K. Horvdthovd 1
Ing. V. Hulinsky, CSc.

Ing. 5. Melus, CSc.

Ing. J. Moravec, (CSc.

RNDr. L. Morvay

RNDr. J. Mrdz

Ing. V. StreXko, CSc.

Ing. V. Bustek, CSc.



- e e, .
e

. ' A 4
OPTICAL ATOMIC SPECTROSCOPY



i o,

B-18
-

DETERMINATION OF THE 0/U RATIO IN U02 BY INFRARED SPECTRA
Moravec, J., Béra, V., Sourkovd, L.,

Nuclear Research Institute, ReZ

The infrared speqtra /200-1000 cm‘l/ of hyperstoichio-
metric UO2+x /x%x=0,002~0.1153/ samples were investigated and
the dependence of the ratio of absorbances of the transver-
se and longitudinal -optical branches of the infrared-active
Tiu band at 250-500 cm~} on the 0/U ratios was constructed.
A rapid method was developed for quantitative determination
of the 0/Cratio within a range of 2.000 - 2.110. The preci-
sion of the method /*0.004 O/U units/ is comparable with
those of a no. of destructive and nondestructive methods.
The analysis takes 15 min.



VIBRATIONAL SPECTRA OF MIXED CRYSTALS NaClO3—Na O3

Muck, A., Smrékovd, 0., Hdjek, B., -

Department of Inorganic Chemistry, ;7
Institute of Chemical Technology, Pragque

The vibrational spectra of th polycrystalline mixed
crystals Na/ClO3, Br03/ were investigated for the whole ran-
ge of concentrations. It was shown by the X-ray analysis
that the mixed crystals are s M

,istitional ones and do not
exhibit any’hyperstructure. goth pure materials and mixed
e symmetry T4-P213 /Z=4, the
lattice parameters deviaﬁ’vpositively from the Vegard law
and their magnitudes 1i;fwithin the interval of 655,9 -

- 669,7 pm, Gg = c3/._/

The static cryspfal field yielding the site-symmetry |
C, was studied for £he anions Clog and Brog in a host

crystal which confained 5-15 mole % of investigated mate-
rial. The possil

crystals crystallize with

lity of the further reducing of the site-
fle so called effective site-symmetry was also
ount, i.e. the correlation GS —_— G

-symmetry to

taken into agyg S eff. Was

introduced Anto the site and factor-group analyses.

The Asotopic effect C135/C137 and Br79/Br81 was stu-
died usfng the Teller-Redlich product rule in approxima-

tion, the C3 site-symmetry and D3h symmetry of the anions.



BRUCEOLIDES

Baldwin, M.A., Carter, D.M., Chandler, H.A.,,'arwish, F.A.,

Phillipson, J.D.,

The School of Pharmacy, University of Lfﬁ

the extracts were submittgd to electron impact /EI/, che-
mical ionisation /CI/ a field desorption /FD/ mass
spectrometry using t%3/VG Micromass Ltd. ZAB 1F double
focusing instrument. Mifferent reagent gases were used in
the CI mode to optiflise the protonated molecular ion. Mo-
lecular jons varyfin intensity from less than 1% /EI/ to
100% abundance /JED/ for the same compound.

entation patterns of reactions occuring bet-

3
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FIELD IONISATION KINETICS: FAST REACTIONS IN THE ZAB
REVERSED GEOMETRY MASS SPECTROMETER

-

Baldwin, M.A., Carter, D.M., Chandler, H.A.,

The School of Pharmacy, University of London

The standard field desorption /FD/ source of the ZAB
mass spectrometer has been used in the field ionisation
/FI/ mode to detefmine the kinetics of fast gas-phase
reactions. The field ionisation kinetic /FIK/ measurements
can be made over the time scale of 1511 to 159 second.

The ion under investigation is selected using the
magnetic analyser and the FI emitter voltage wvaried. The ;
ion current versus emitter voltage curves for different
compounds losing identical fragments by different routes
can be compared directly. Calculations on these fast reac-
tions lead to a knowledge of the potential distribution
between the emitter and the cathode, the rate constant
of the reaction and the parent ion lifetime. ’
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X~RAY PHOTQOELECTRON SPECTROSCOPY OF COBALT COMPOUNDS
Bastl, Z.

J. Heyrovsky Institute of Physical Chemistry
and Electrochemistry, Czechoslovak Academy
of Sciences, Prague

Inner-shell photoelectron spectroscopy repr sents
powerful spectroscopic technique for the investigation
of bonding in transition metal complexes. In this contribu-
tion the X-ray photoelectron spectra of a variety of cobalt
compounds have been investigated with particular attention
to the satellite lines. The core electron binding energies
have been correlated with a calculated charge parameter
for the cobalt atoms. Intense satellite lines were obser-
ved for the 2p peaks of the high spin Co/II/ compounds.
In the case of low spin Co/III/ complexes only weak sate-
llite lines were found which in some cases were a conse-
quence of surface photoreduction. It seems that complexes
having larger values of ligand field splitting tend to
have smaller satellite intensity. The satellite intensity
increases with increasing electronegativity of ligands.
The satellites are explained as arising from nmultielectron
excitation which can be interpreted in terms of charge
transfer processes using molecular orbital theory. Some

other mechanisms leading to satellite appearance are
discussed,

Part of this work was performed during the author”s stay

at Istituto di Chimica Generale e Inorganica, Universita
di Roma.
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USE OF GAMMA SPECTROMETRY FOR THE STUDY OF SURFACE
CONTAMINATION OF PURE SEMICONDUCTORS DURING CHEMICAL
" \ .

TREATMENT

. R . M *‘
Biheller, J.., P1bil, J., Tykva, R.T Hanzlf{k, J.,

SkEivédnkovd, m.Y* '

e
R

Water Research Institute, Prague”

+Institute of Organic Chemistry and Biochemistry,
Czechoslovak Academy of Sciences, Prague

++Nuclear Researcﬁ Institute, Re% near Prague

For the preparation of semiconductor detectors as
well as for the production of electronical parts made of
semiconductor materials the quantitative impurity limita-

tion the semiconductor materials used is a very important
factor.

Investigating the influence of impurities in etching
agents and rinsing water, respectively, in the course of
chemical modification of germanium and silicon surface,

gamma-spectrometric &#nalysis has proved to be the best
tracing method.

As the model impurities were used isotopes of cer-
tain elements, which are characteristic for the possible
contamination of the etching and rinsing liquid media.

In the lecture a description of the experiments and
a summary of the results are given.
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DELAYED éISSION NEUTRON COUNTING BY 3HE-DETECTOR DURING
URANIUM DETERMINATION WITH 252CF—SOURCE FOR IRRADIATICN

Bouda, T., Kotas, P., Florek, M?;

Central Laboratories of Czechoslovak Uranium Industry,
Strd% pod Ralskem

Department of Nuclear Physics, Institute of Physics and
Biophysics of Comenius University, Bratislava

The possibilities of cylindrical multiwire proportio-
nal 3He-detector for determination of uranium by delayed
fission neutron technique are discussed. For demonstration
purposes, a system composed from approximately 1 mg of

252Cf, polyethylene and paraffin moderators and 3He—detec—

tor was assembled.
Detection limits of this system for different types
of uranium samples were determined and precision, accura-

cy, advantages and disadvantages of the method are dis--
cussed.




DETERMINATION OF TRACE ELEMENTS IN STEEL METALLURGY
WITH THE AID OF INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS

- .
Burianovd, M., Frdna, J.,

National Research Institute for Materials, Prague
¥Nuclear Physics Institute of the Czechoslovak Academy
of Sciences, ReZ near Prague

In the last few years ever increasing attention is paid
to determination of trace elements in steel and raw mate-
rials, with respect to the required purity of high quali-
ty steel products. Some impurities deteriorate mechanical
properties of steel to be used in extreme stress condi-
tions, such as the steel for pressure vessels in power
stations, while some other admixtures are prohibitive in

special steels for nuclear power plants.

A method has been developed in the National Research
Institute for Materials for evaluation of the trace ele-~
menfs content in steel, ferro-alloys, slags and slagfor-
ming additives on the basis of instrumental neutron
activation analysis.

The present contiburion compares the results of INAA using
short and prolonged activation in the nuclear reactor at
ReZ. The achieved detection limits for several elements

are compared to those obtained by other conventional ana-
lytical methods.
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EXPERIENCES FROM OPERATION OF MASS SPECTROMETER
MICROMASS 30

Cabicar, J., Vopdlka, D.,

Department of Nuclear Chemistry, Technical University,
Prague

Practical experiences from the operation cf mass
spectrometer Micromass 30 during more than 1 200 analyses

of isotopic ratio 235U/238U are given,

Optimum conditions for the sample preparation are
discussed. It has been shown, that the special care must
be given to the quantity and the chemical form of the ma-
terial deposited on the filament. Measurement procedure
was standardized including heating current magnitude,
time of measurement per sample and the way of preparing
the filament for sample deposition.

The standard evaluating programme for table calcula-

tor HP 9830 was adapted to meet the above given optimum
conditions,

The influence of so called "subject factor" is fur-
ther discussed and the way of operating the machine is
given which practically eliminates this influence.
Following accuracies have been achieved: for the samples
with the isotopic composition near to the value for natu-
ral mixture of isotopes the accuracy better than 0,4% can
be achieved without use of reference materials. When the
non-stabilities of various parameters are eliminated by

correlating the samples to a reference standard, accura-
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cies better than 0,1 % are achieved. This value is also
usually reported by world top laboratories.

Most the negative influences will be eliminated after
the planned modernization of the instrument is finished.
By automating the measuring procedure the capacity as well
as the accuracy and reproducibility of the analyses will
be improved.
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PHYSICO-CHEMICAL MASS SPECTROMETRY: ITS SCOPE AND SOME
NEW TOPICS

Cornides, I.,

Mass Spektrometer Laboratory of the Mining Research Insti-
tute, Budapest

The early recognized Janus-like character of mass spectro-
métry has led to a separation of its field of application
into analytical mass spectrometry and physico-chemical
mass spectrometry. By the latter term the nature of the
information supplied by the non-analytical applications

is stressed, and also the interconnrection of the two
fields of MS activity which reflects the mcre general one
linking analytical chemistry and physical chemistry.

As well known, in and by mass spectrometry studies of va-
rious chemical feactions and other physico-chemical pheno-
mena can be performed more closely at an atomic./molecu-
lar/ level, than by any other method; the processes ame-
nable for this type of investigation beihg dependént on,
and'specific to the ion source used. Since the electron
impact source has been used overwhelmingly up to now, it
is wortl while to survey the poséibilities offered by
other ion sources for physicochemical research. Especially
applications of the field ionization sources and the
spark ion source are to be dealt with from the point of
view of high field chemistry and plasma chemistry.



T i

C-9

THE USE OF THE ELECTRON Si/Li/ SPECTROMETER FOR CONTROL
OF MIXTURES OF PURE BETA RADIONUCLIDES

Drydk, P.,

Institute for Researxrch, Production and Application of
Radioisotor=2s, Prague

For some purpose of radiometry it is useful to have
the possibility to identify and quantify the components
of the mixtures of radionuclides. Si/Li/ spectrometer may
be used for this purpose and the analysis may be done out
of Fermi-Kurie plot as quality and quantity is concerned.
The limiting factor of the method is a distortion of the
measured beta spectra by backscattering of electrons. -

In this report the method of correction and results :E
of the correction for some radionuclides is described.
The correction method is based on ‘the experimentally sta-
ted response for monoenergetic electrons. The response
function was measured by means of X-e& coincidence method .
for this energy: ~ i

E_ - 119,363,624 and 976 keV o

It was found that for the energy E, max higher than
about 1 MeV, the correction method does not lead to pro- 5

perly results. -
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THE SENSITIVITY LIMITS IN GAMMA-RAY SPECTROSCOPY
Hnatowicz, V.,

Nuclear Physics Institute, Czechoslovak Academy of Sciens,
ReZ near Prague

The gamma-ray spectroscopy method plays an important
role in various fields, such as activation analysis, ra-
dioenvironmental studies etc. For these applications the
question of minimum observable activities is of great
importance., In /1/ and some other studies the limits of
a measurement process are given in terms of decision, )

D and LQ/. The
definitions of L¢, LD and LQ are associated with standard

detection and determination limit /Lg, L

deviations corresponding to pure background and backround+
peak cases. In previous studies all evaluations of the
mentioned limits were performed for simplest case of one .
peak superposed on linear background. Here the various
possible approaches to the measurement limits are discussed
and some new, more general formulae are suggested which
follow from least-squares analysis of gamma=-ray spectra.

/1/ Rogers V.C., Anal. Chem. 42 /1970/, 807
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MOSSBAUER PHASE ANALYSIS OF IRON ALLOYS

JakeSovd, M., Zeméik, T.,

Institute of Physical Metallurgy, Czechoslovak Academy of
Sciences, Brno

The sensitivity of Mdssbauer spectroscopy to the lo-
cal environment of resonanting nuclei makes possible to
use it for the phase analysis. It is especially advanta-
geous for the determination of a small content of a non-
-magnetic phase in a magnetic matrix. The 57Fe Mbssbauer
phase analysis in transmission and also scattering arran-
gements has been used to determine the content of auste-
nite and both magnetic and non-magnetic carbides in
steels. For the evaluation of the phase composition from
the relative areas of components in M&ssbauer spectra
a proper correction coefficient reflecting different
Debye-Waller factors of phases is introduced. While in
the case of austenite this coefficient is known /1/, for
the carbides it has been gained by comparison with chemi-
cal analyses of steels. As an adjoining result Debye-Wal-

ler factor has been calculated for the carbides in trans-
mission arrangement.

/1/ Schwarfz L. H.: Int. J. Nondestr. Testing 1 /1970/ 353.
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A DEVICE FOR THE PREPARATION OF BORATE BEADS FOR X-RAY]I
FLUORESCENCE ANALYSIS /OF SILICATES/.

Jarov, M.,

Department of Soils, Agricultﬁrae College of;l

An attachement was set up tec £ the currently pro-
duced dental high- frequency furnge, for the purpose of
preparing borate glass discs foy X-ray fluorescence ana-

#i1d other similar samples.

of a spark source, shallow
lating plates and fluxes based
g-earth borates.

The attachment consistd
PtAu3 crucibles, heat- i
on alkaline and alkali

The pfoduced gl
1y with those obtaj

s beads are comparable satisfactori-
ed with the use of expensive special
equipement of fgffeign origin as illustrated by accompa-~
nying slides.

gachement was produced as a result of coopera-

tion of mgfre institutions.

e s i



GAMMA-RAY SPECTROMETRY IN NUCLEAR POWER PRODUCTION.
. MONITORING OF THE PRIMARY COOLANT ‘

Kapisovsky, V., Befa, J., Janéik, 0.,

Research Institute, Jaslovské Bohunice

Gamma-ray spectrometry in nuclear power production
may have number of applications. The basic one is the
combined radiochemical and gamma-spectrometric analysis of
radioactive materials appearihg as a by-product of nuclear
power production /effluents, waists liquid or solid,
coolants, contaminated materials, nuclear fuel/(.In this
work an attempt was made to investigate the poséﬁbilities
of direct gamma-spectrometric monitoring of the priméfy
coolant in 2 light-water reactor. The main aim of this
implementation is the early detection of fuel failure

and also the inventory of major radioactive components
in the coolant. '

Both Ge/Li/-spectrometer mith a multichannel analyser
and NaI/Tl/-detector with single-channel analyser have
been installed and runned for more than a year. Some re-
sults and experience are discussed in more detail. Special
attention is paid to pessible or observed interferences,
possible misinterpretation and to analytical value of the
obtained data. It is shown that the high selectivity gam-
ma-spectrometric monitoring may prove to be of interest
for nuclear power plant operation.
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MODEL EXPERIMENTS FOR THE INTERPRETATION OF THE CARBON
ISOTOPE RATIO VARIATIONS OF THE CO OCCURENCIES IN
SLOVAKIA

. + +
Kecskés, K., Izs6f, K., Cornides, I.,

Department of Physics, Educational Faculty, Nitra
#bepartment of Chemistry, Educational Faculty, Nitra

**Mass Spectrometer Laboratory of the Hungarian
Mining Research Institute, Budapest

The interpretation of the isotope geochemical data,
supplied at a very high level of accuracy by the present-
~day mass spectrometers, is often a very delicate problem
giwing to the complexity of the geological processes
involved. ‘

As a result of extensive measurements we have fourd
a distribution of the carbon isotope ratios of the Slova-
kian carbon dioxide occurencies in a range of the J13c
values between -8 and 0, with a maximum between -8 and -5.

’ One possible interpretation is to accept mantle ori-
gin and a value of J43C -8 to -6 for mantle carbon. In
this case, however, the more positive data are to be
explained. Another possibility is to regard the carbon
dioxide as a product of metamorphism of marine carbonate
rocks with;very considerable change of the carbon isotopic
ratio, or followed by mixing with carbon dioxide of orga-
nic origin, '

Carrying out laboratory model experiments and sub-
sequent mass spectrometric isotopic measurements we tried

——
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to find support for the interpretation firstly mentioned,
by explaining the more positive d‘13c values as a result of
dissolution of limestone by the mineral waters through
which the carbcon dioxide gas ascends to the surface.

R YO
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INVESTIGATION OF THE CHEMICAL COMPOSITION OF IRON
METEORITES BY NEUTRON-ACTIVATION ANALYSIS

Kolesov, G.M,, Mashtalka, A.? zaslavskaja, N.I., Fréna, J?

V.I. Vernadsky Institute of Geochemistry and Analytical
Chemistry, USSR Academy of Sciences, Moscow
+Institute of Nuclear Physics, Czechoslovak Academy of

Sciences, Re%Z near Prague

Metzorites are the unique species of extraterrestrial
matter, available for detailed laboratory investigations.

Essential characteristics of meteorites are chemical
and mineralogical composition and structure. They are
subdivided on stone, iron-stone and iron meteorites.

. At present the great attention is paid to the chemi-
cal classification of iron meteorites according to contents

and nickel and some microelements ratio in them.

The modern high sensitive method of the neutron-acti-
vation analysis in instrumental variant was used for the
solution of this problem. Some iron meteorites discovered
on the territory of the USSR were studied. As standards
the samples cf iron meteorites with known chemical compo-
sitions were used, namely Sikhote-Alinsky, Henbery and
Gibeon.

The samples and standards in form of chips 10-20 mg
by weight were irradiated in nuclear reactor under two ope-
ration modes- 3 min and 20 hours. Then they were successi-
vely measured on the gamma-spectrometer with Ge /Li/-de-
tector and 4000-channel pulseanalyzer in the definite time
intervals /5, 50 min and 1, 7, 30 days, accordingly/.
So about 30 elements were determined. Their contents in
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samples was calculated by comparing them with corresponding
value in standard.

As a result of the carried out analysis according to
contents and nickel, gallium, germanium, irridium, plati-
num, gold and some other microelements ratio the chemical
classification of iron meteorites Yudoma, Aliskerovo, No-
rinshibir was first carried out arnd the classification of
other meteorites was verified. It is found that the first
two meteorites belong to chemical group IV A and III A and
the last meteorite is anomalous.



A COMPARISON OF GROUP SEPARATION TECHNIQUES USING NaI/T1l/
AND Ge/Li/ SPECTROMETRY FOR TRACE ELEMENTS DETERMINATION
IN BIOLOGICAL MATERIALS BY NEUTRON ACTIVATION ANALYSIS

- . . : +
Kucdera, J., de Goeij, J.J.M., Kroon, J.J.

Nuclear Research Institute, ReZ near Prague

*Interuniversity Reactor Institute, Delft

~roup separation techniques are frequently used for
trace elements determination by neutron activation analy-
sis using NaI/Tl/ ox Ge/Li/ spectrometry. In this work,
both types of procedures were tested for the determiration
of elements As, ¢d, Co, Cr, Cu, Fe, Hg, Mo, /Ni/, Sb, Se,
/Sn/ and Zn in various kinds of biological materials. The
capabilities of the separation schemes based on distilla-
tion and ion-exchange followed either Nal/Tl/ or Ge/Li/
spectrometry were studied in terms of detection limits,
accuracy and precision of de.ermination of above mention~d
elements in /standard/ reference materials NBS SRM-1577
Bovine Liver, Bowen$ Kale, IAEA Pig Kidney H-7 and IAEA
Milk Powder A-11. A brief comparison of a price of the
anaiysis using both schemes was also done as determined
from necessary experimental and equipment demands. Finélly,
an attempt was made to minimize a blank value of elements

which may appear from processing of irradiated quartz vials.




IDENTIFICATION OF SUPERMAGNETIC PARTICLES USING
MOSSBAUER SPECTROSCOPY

Lipka, J.,

Department of Nuclear Physics and Technics,

Slovak Technical University, Bratislava

Mdssbauer spectroscopy has become a mcst important
spectroscopic technique for the investigation of ultrafine
microcrystals i.e. crystalline particles with the dimension
of the order of 10 nm or less. Such particles exhibit
a superparamagnetic behaviour. The study of the magnetic
properties of such particles is important, not only from
a theoretical point of view, but also it hay give useful
information about technologically important materials such
as natural minerals, ceramics and éatalysts.

A M8ssbauer spectrum is very sensitive to the relaxa-
tion time of the magnetization wvector of a small particle.
It has been shown that the relaxation time varies strongly
with temperature and narticle volume. Thus temperature de-
pendence of the shape of M8ssbauer spectra can be used to
estimate the relaxation time and in this way information
about the particle volume and the type of microcrystals.

In this contribution we show several results of the

measurements on the synthetic and natural samples.
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THE USE OF MASS SPECTROMETRY IN ANALYSIS OF ORGANIC DYES
AND DYE INTERMEDIATES

Matousek, P.,

Research Institute for Organic Synthéses, Parudbice-Rybitvi{

i

The series of topics solved by analytical chemistry by
nieans of mass spectrometry in the field of organic synthe-

tic dyes research can roughly be divided into three main
groups:

1. structure determination of relatively pure or pu-
rified dyes

2. analysis of intermediates and starting materials

3. identification of reaction by-products, additives,

impurities etc. )

Examples are given of using mass spectrometry for
analyses of compounds from these'groups and a short survey
of selected dyes which mass spectrometry has been applied
upon in our laboratory is presented.
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THE DOUBLY CHARGED IONS OF THE RF SPARK ION SOURCE

+ A ++
Morvay, L., Novdkovd, P., Cornides, I.,

Works, Ziar nad Hrcnom

**Mass Spectrometer Laboratory of the
Research Institute, Budapest

problem in questiff: Beyond that, if the ratio of the sing-
#roed ions a*/a%" is not sufficiently dif-

ftive sensitivity factor usually based on
arged ions” relative abundance.

kiflg parameters. Presenting the results of the first pe-

od of this work some conclusions concerning the mechanism

e

ARt

R S



of the vacuum spatk will be drawn ;_avﬁ“
possible role of doubly chargg

atomic complexes.

Cc-22

41, including the

#ons in the formation of
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DETERMINATION OF TRACE ELEMENTS IN HAIR OF NEWBORN
CHILDREN AND THBEIR MOTHERS BY INSTRUMENTAL NEUTRON ACTIVA-
TION ANALYSIS

Obrusnik, I., Skfivédnek, Of, Umlaufovd, MT,

Institute of Nuclear Research, ReZ
+District Institute of National Health, Chomutov

Hair can be used as an indicator of an environmental
pollution. Instrumental neutron activation analysis of
hair has been used for the investigation of the influence
of polluted environment on the new population. The elements
Au, Br, Co, Cr, Cu, Fe, Hg, K, La, Na, Sbh, Se, Sm and Zn
were determined in hair of newborn children and their
mothers. The comparison of elemental composition of hair'
taken from newborn children and mothers living in two dif-
ferent areas "has been made.

o~ ee—
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VARIABILITY OF VALUES OF GROSS VOLUME BETA ACTIVITY IN
NATURAL WATERS CONTAINING 22CRA AND U-NAT

Pazdernik, J.,

Water Research Institute, Prague

When determining gross volume beta activity, the de-
tectability of different radionuclides greatly varies,
some of them are not detected at all. Using Czech surface
waters affected by radioactive raw material mining as
example, a linear correlation between gross volume beta
activity and the values of 2?GRa and U-nat volume activity,
respectively, on the significance level of p = 0,05 was
found. The calculated equaﬁions of the regression straight
lines were in good agreement with the equations of the
straight lines derived from the measurement of artificial
samples prepared in the laboratory. The extent of tﬁe
possible contribution of the 226Ra and U-nat, respective-
ly, volume activity to the value of gross volume beta
activity in natural waters from the measured results was
estimated. .



PSlos, L., Nagy, G., Pungor, E.,

Institute for General and Analytical Chemistrykaechnical
University, Budapest ¢

In the past twenty years the t rapidly developing

field in elektrochemical analysi ’as been connected with
the application of ion-selectivygf electrodes. The practical
application of these electro has parallely been
followed by the developing their theory, though even

now are many problems sti unanswered.

The response of cgbper/II/-selective electrodes based

and regeneration by chemical procedures.

surface state of the membranes were exami-

ron microprobe analysis and photoelectron

opy. The electrochemical behaviour of the membra-

Changes in
ned by glg
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MOSSBAUER SPECTRA DEPENDENCE ON THE ROLL DIRECTION OF
Fe-Si LAMINATION

Prejsa, M., Sldma, J.,

Slovak Technical University, Bratislava

PO

M&ssbauer spectroscopy has been used for the study of
the magnetizing processes of Fe-Si sheets, cut with
various angles & with respect to the roll direction. -

. Samples of standardized dimensions /lengat 280, widht

30 mm, thickness 0,35 mm/ have been placed into a yoke,
forming a closed magnetic circuit [1]. The intensity of
the 279 and 5P line of the reflected MBssbauer spectrum
depends on the angle of orientation. It is possible to

determine the change of the effective moments of singular
magnetic phases /domains/ inside the material. Two diffe-

rent configurations /1 and 2/ have been chosen for the
measurements.

The measurements of the ratio intensities of an to
ISt lines /J2/J1/ have been made in the geometrical con-
figuration 1. The calculated dependence ‘of J3/J; is shown
in this paper for the case of a single magnetic phase with
its domains oriented only in the rolling axis,

From the measured curve Jz/d1 = f /4/ and from the
measurement of intensities in the geometry 2 we concluded,
that two magnetic phases prevail in th¢ sample for o£ = 0;

domains oriented in the axis of rolling and perpendicular
to this axis.

Ly
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The variation of the domain structure for various
values of o is confirmed by the measured values of the
internal demagnetizing coefficient Njy = N;/ol/. We obtai-
ned a good correlation between J2/J1 =‘f /L / and Nj/ L/,
e, i. both curves give a good ;pformation on the homoge-
neity of the magnetic field inside the sample [2].

From the shown experiments and from the measurements
of the reversible permeability as a function of the applied
field intensity H for different parameters of of we can di-
vide the magnetizing processes for H acting in an obligue
direction to the rolling direction into 3 parts. In the
region up to &£ = 30° the magnetizing process is almost the
same as for longitudinal sheet with &L 2 0°, for &£= 60° +
+ 90° 4 perinvar-type process takes place and around
of = 45° is a transient region.

References
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BIMOLECULAR REACTIONS IN FI IONIZATION OF ALKANE-ALKY}
MIXTURES

+
Ryska, M., Kuras, M,,

Research Institute for Pharmacy and Biochg lstry, Prague 3

+

l-octyne - n-decane wﬁ{'extended on mixtures containing

alkynes of differen‘J"engths of carbon chain. The mecha-
nism of fragmentajyffon reactions was studied using deute-
rium labelled

analogy withfome bimolecular processes involved in che-

hpounds. The results are discussed in

mical ionigition of hydrocarbons.
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STATISTICAL CHARACTERISTICS OF SMALL DATA SETS

' [

Podracky, P.,

Czechoslovak Academy of Sciences, #

Institute of Geology and Geotechnics,

Aation of analytical data in
er fields/, are mostly insuf-
application of conventional
statistics for determination of
and for calculation of the statisti-

Data sets, used for eva
geochemistry /and in many g
ficiently large to permj
methods of mathematicaj}
the distribution typg

cal characteristicg

These prob s could be solved by application of scar-

#¥ds of treatment of small data sets, based

on modificapflon of conventional methods for the number of
selected

cely used met

ements.
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USE OF NEUTRON ACTIVATION ANALYSIS FOR THE PROCF OF
A NONPROFESSIONAL EXPOSURE OF POPULATION BY ARSENIC

Simkovd, M.,

Nuclear Research Institute, ReZ near Prague

Several studies were carried out by neutron activa-
tion analysis /NAA/ of hair and urine of children to proof
an excessive contamination of an environment by arsenic.
The samples were colected in surroundings of a coal fired
power plant which exhalations containing arsenic are

a potent source of the environment contamination.

In this work the.study was completed by arsenic deter-
mination in blood of studied persons using NAA with radio-
chemical separation. The arsenic determination is based on
extraction of arsenic iodide into toluene from a mixture
of sulphuric and perchloric acids which were used for mi-
neralization of samples. The quantitative arsenic evalua-
tion is performed by comparing of gamma-spectra of organic
extracts of samples and standards processed in the same
way. To the standards some inactive blood was added. When
10 hours irradiation time was applied, the detection limit
of arsenic amounted to 10-4 BPg. The accuracy of the method

was tested by analysis of Bowen$ Kale reference samples.

In samples studied, analysis of hair was found to

be most suitable indicator of a nonprofessional exposure
by arsenic,
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ABSOLUTE DETECTABILITY OF THE WAVE LﬁNGTH AND ENERGY
DISPERSIVE X-RAY MICROANALYSIS

Svejcar, J., Rek, A., Strdnsky, K., Strdnsky, L.,

Technical Univerzity, Brno

It is the purpose of this contribution to provide in-
formation on extreme limit possibilities of a quantitative

"analysis of elements with the aid of microanalyzers of

the wave length dispersive and energy dispersive types.
Great emphasis is put on. the determination of the minimum
detectable amount of the element and on the application in
metallography of the results obtaihed.

To compare the absolute detectability limits of the
two types of microanalyzers the results have been used of
the measurements made on identical specimens on thin
layers of chromium,

It has been found that with transitive metals of the
ferrous group the absolute limit of element detectability
is only little dependent on atomic number. With both wave
dispersive and energy dispersive microanalyzers its value,
determined on chromium, ranges in the order of 10-16.g,
the value for the energy dispersive microanalyzer ‘
JEM-100 C/EDAX being 1.34 times worse than for the wave
length dispersive microanalyzer JXA~-3A. The results obtai-
ned can be employed with advantage in metallography,

e.g. in the quantitative microanalysis of submicroscopic

structural components extracted by means of extraction
replicas.



COMPUTER METHODS IN MASS SPECTROMETRY

Schlanger, J.,

Research Institute for Pharmacy and Biochemistry, Prague

A review on application of computers in field of mass
spectrometry is given. The following topics are discussed:
off line systems f-~ treatment of low and high resolution
spectra, element mapping, normalization, polyisotopic - mo-
noisotopic transformation, on line coupling. Special
emphasis is given to ab initio calculation of theoretical
spectra based on fragmentation rules, pattern recognition
and selection rules for construction of reduced spectra

used for automatic jidentification of unknown compouds.

‘A survey of current state of art is given in applica-
tion of computing systems in controlling the mass spectro-
meters; including conection with GC or LC. As an example,
the combined computer system Dendral, implemented at
Stanford Univ., is described.

Finally application of computers in mass spectrometry
in Czechoslovakia is discussed.
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STUDY OF ATOMIC ORDERING BY MOSSBAUER SPECTROSCOPY IN
TRON-SILICON ALLOYS

Schneeweiss, 0.,

Institute of Physical Metallurgy, Czechoslovak Academy of
Sciences, Brno

The atomic ordering is an important phenomenom which
influences fundamental physical properties of alloys.
It was shown in many papers that MOssbauer spectroscopy
can bring new information in this field through its sensi-
tivity to atomic distribution and magnetic perturbations
around impurities in ferromagnetic alloys.

The iron rich FeSi alloys are suitable material for
study of atomic orderina. It is known that they form the
solid solution and ordered phases A,B and AB. However,
there were also theoreticaly predicted further types of

order, e.qg. A7B and AlSB‘

We have studied the influence of silicon content,
temperature, heat treatment, and plastic deformation on
type and degree of order. The best agreement with experi-
mental data gives the theoretical modél of inhomogeneous
ordering which can be characterised by local fluctuations
of Si and by pairs of Si atoms as third nearest neighbours.
This ordered structure is stable, the influence of heat

treatment and plastic deformations can be neglected.

The dependence of parameters of hyperfine structure
on temperature and Si content confirmes the localized
interactions and spins in these alloys.



PRINCIPLES AND ANALYTICAL APPLICATIONS OF FIELD IONIZATION
AND FIELD DESORPTION MASS SPECTROMETRY .

Schulten, Hans-Rolf,

Institute of Physical Chemistry,
University of Bonn

In a basic and easily understandable introduction the
principles of field ionization and field desorption will
be outlined. The recent instrumental developments of the
techniques as well as the fundaﬁental features for ion
formation will be given.

The main emphasis, however, will be put on analytical
applicatiohs for solving problems in the area of biochemi-
cal, medical, environmental research. Recent results in
/1/ ultratrace analysis of toxic metals in biological

samples; ] o

/2/ drug and drug matabolite studies using HPLC éhd field
desorption, in mparticular in cancer-and multiple
sclerosis-patients;

/3/ molecular weigh: and sequence determination of high-
~-mass natural products such as lipids, saponins and
peptides; )

/4/ isotopic determination of stable- and radio-labelled
substances, and

/5/ studies by pyro.ysis mass spectrometry of bio-and
technical polymers and microorganisms

will be described e:iplicitely.
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MaSSBAUER SPECTROSCOPY ANALYSIS OF Fe
GLASS

40Ni4OB20 METALLIC

Sitek, J., G&bris, F.,

Department of Nuclear Physics and Technics, Slovac
Technical University, Bratislava

Metallic glass Fe40Ni4oB20 has been studied by
MOssbauer spectroscopy at the temperatures 80 K, 295 K and
after the transition to the crystalline state. The samples
have been prepared by the roller quenching method. The
standard MOssbauer spectroscopy technique was used for
the measurement. The MOssbauer spectra consisted of
six-line pattern which indicated that the sample is. ferro-
magnetic, For the calculation‘of the hyperfine field
distribution P/H/ the binomical and Gaussian functions
have been used. From the analysis of the spectra the P/H/
function has been determined for both temperatures. The
crystaline phases have been identified from analysing
the spectra measured after the isothermal heating of the
samples.
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DETERMINATION OF TRACE IMPURITIES IN PALLADIUM BY NEUTRON
ACTIVATION ANALYSIS

Sterlinski, St., Maleszewska, H., Szopa, Z., Dybczynski,R.,

Department of Analytical Chemistry,

Institute of Nuclear Research, Warsaw

Trace amounts of Ir, Au, Ag, Pt, Zn, Mn, and Cu were

determined in high purity palladium by destructive and

instrumental neutron activation analysis /NAA/. The latter

version of NAA was employed for the determination of Ir, Qf
Au and Ag. Special attention was paid to a new non-destruc-

tive method for the determination of silver trace in palla- .
dium, The results obtained by both versions of NAA are 1§
criticglly discussed and compared. l\
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SURFACE ACTIVATION BY CHARGED PARTICLES APPLIED TO THE
ON-LINE MEASUREMENT

Tendera, P., Frynta, 2.,

National Research Institute for Materials /SVOM/, Prague

Charged particles activation has been developed in
the SVOM for measurement of.wear, The thin surface layer
containing radionuciides is produced by bombarding a given
material with a beam of charged particles. As the material
is worn away, the remaining activity can be measured or
machine lubricants can be monitored for the presence of
radioactive wear debris. A quantitative determination of
the wear rate is based on knowledge of the distribution of
activity with depth /calibration curve/.

The paper describes the facilities for the on-line
wear measurement of a machine lubricant circuit containing

radioactive wear debris. Radiation monitoring has been

‘performed using a NaI/T1l/ crystal detector and a multi-

channel analyzer. -

Particular attention has been paid to the choise
of conditions for production of radionuclides whose pro-
perties best suit the measurement required. Activity-to-
~depth relaticonship for radionuclides produced by activa-
tion with a beam of high energy protons and deuterons has
been estimated in some metals and alloys. Working method
for preparing a calibration curve and for quantitatiVe
evaluation of the wear rate are referred.

R PR
F=

Nl



s

C-37

MASS SPECTRA OF KETIMINE AND ENAMINE TAUTOMERS OF 2-METHY}Y

=3-0X0~3,4-DIHYDROQUINOXALINE DERIVATES

Toman, J., Terentév, P. B.,+ Klicnar, J.,
Department of Organic Chemistry, Institute of Chgfhical
Technology, Pardubice,

TState University, Moscow

Mass spectra of a series of 17 derigatives with sub-

the ketimine-enamine tautomeric isop®risation and of
other 5 similar quinoxalines have Wffen examined. The mass
spectral fragmentation pathways é described for each
type of the compounds, the fraggfentation are confirmed by
deuterium labeling experimentgf. The possibility of charac-
terisation of ketimine /I/ f”d enamine /II/ tautomers by

means 0f mass spectra is @fscussed, the results of

measurements are comparegfl with literature data for quinoxa-
line derivatives.
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X-RAY FLUORESCENCE ANALYSIS OF PHOSPHATE ROCKS
Watikcv4d, J., Knob, B., Moudry, F.,

Research Institute of Inorganic Chemistry, Ust{ nad Labem

A method for the determination of phosphorus and cal-
cium in natural phosphates as the raw materials for the
manufacture of phosphatic fertilizers was developed. The
RFA method was selected for the solution of this problem.
The criteria for the choice of this method were: it should
be rapid and, at the same time, accurate enough to be used
under operational conditions. The currently used methods of
chemical analysis do not meet these fequirements.

~ Since raw phosphates, which are processed on indu-
strial scale differ markedly in their characteristics de-
pending ‘e. g. on their provenance, the matrix effects in
the‘étudied systems are very significant. To correct these
effects, a modified mathematical method Lucas-Tooth-Payne"
was employed. A series of raw phosphatass samples, care-
fully analyzed chemically for the content of P, Ca, Si,
Al, S, Fe, K and Na; was used for the calculation of the
interelement influence coefficient a(ij' The influencing
elements were selected on the basis of the degree of their
effect on the element to be défermined, considering also
the timefconsumption of the measurement.

The method for the preparation of both the standards

and test samplex was grinding of the sample to <f40}mn and
its subsequent pelletizing.
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All the measurements were carried out using the
Philips X-ray spectrograph PW.1410.

\
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THE ANALYSIS OF DEUTERIUM BY MASS SPECTROMETRY

Birkenfeld, H.,

Central Institute for Isotope ard Radiation Research,
Academy of Sciences of the GDR, Leipzig

During many years special instruments and methods we-
re developed for the measurement of the H/D-ratio in water
and other hydrogen compounds. The determination of the
D-concentration is difficult trough the following facts:

- the quantitative H/D-ratio in natural water is very high
)about 104/,

- the ratio of the masses is 1/2 and in case of H2/HD 2/3

~ exchange of free hydrogen and hydrogen in water or other

compounds

- the formation of Hg—ions by ionization in the ion-source.

The sensitivity of the instrument is very high and
the resolving power can be small. The potentials and the
construction of the ion-source should be so, that the ions

stay only for a short time in the source.

In principal, the ratio H/D or D/H or HD/H, of a samp-
le is compared with those of a standard. For the elimina-
tion of the H3-icons, two methods are usually used: electro-
nical or calculation. Another problem is the sample pre-
paration. There are some methods; the most practicable is
the reduction of water by hydrogen reaction with metallic
uranium at 600 - 700 OC /H,0 + 1/2U--3» 1/2 UO, + Hy/.

The paper is devoted to memory of Dr. Cermak /Institute of
Physical Chemistry, {SAV, Praha/, who died in August 1979,




More than 20 years ago, he was one of the first in the
field of mass spectrometric analysis of deuterium,



SPARK-IONSOURCE~-MASS SPECTROMETRY IN THE CENTRAL INSTITUTE
FOR ISOTOPE AND RADIATION RESEARCH; LEIPZIG; METHODS AND
APPLICATIONS

' Hartmann, G.,

Central Institute for Isotope and Radiation Research,
Academy of Sciences of the GDR, Leipzig

.

The paper deals with investigations concerning the
preparation of different materials for analysis, some expe-
riences with the mass spectrometer MX 3301 and the semi
automatically densitometry and computerized evaluation of
mass spectra. Special interest is given to the problem
of standards to eliminate matrix-effects and the irhomo-
geneity of the investigated samples. The* reached accura-
cies are discussed and compared with results obtained by
the method of isotope dilution analysis and activation
analysis. Finelly, some applications in the field of geolo-
gy and high purity materials are presented.
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THE NOI-6 N-15 ANALYZER

Meier, G., Mauersberger, K.,

Central Institute for Isctope and Radiation Research,
Academy of Sciences of the GDR, Leipzig

Emission spectrometric N-15 analyzers have proved to

be a valuable tool in the field of N=-15 tracer technique
for years. Here, the new type NOI-6 analyzer is presented

that meets the growing demands of researchers in this
field.

The NOI-6 analyzer consists of the following main

parts:

RF-generator for excitation of a gas discharge

grating monochromator with oscillating slit for scanning
a spectral section

electronic units with digital display and oscillograph

integrated system for sample transformation.

The function of the NOI-6 analyzexr is explained.
The advatages of the new analyzer are:

very small quantity of sample /‘:10/pg N/
short measuring time /10 séc/
simple to operate

low costs in comparison t©0 a mass spectrometer.

The NOI-6 analyzer processes sealed gas discharge

tubes as well as liquid ammonium samples, the last by
means of an integrated discharge tube and a sample trans-

formation system. Quasi continual N-15 measurements in

a gas stream are also possible. Integrated function gene-
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rators give the guarantee to display correct measuring

values without further corrections.
B
4
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PHYSICO~CHEMICAL CHARACTERISTICS OF PLASMACHEMICAL REACTIONS
Borossay, J., Szepes, L.,

Institute of General and Anorganic Chemistry of EStv8s
Lordnd University, Budapest

The mass-spectrometry can have various applications
within the framework of plasmachemical kinetiecs. It is an
analytical method of delining the products which originate
from plasmachemical reactions.

One of the ways of applying plasma-mass-spectrometry
is the use of _a Quadrupol-Mass~spectrometer for plasmaana-
lysis.

*

We describe several examples of reactions of ion-mole-

“cules and of the kinetics of plasmareactions.
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ANALYSIS OF NATURAL RADIONUCLIDES BY THE ANTICOINCIDENCE
METHOD -

Podracky, P., Klep$, J., Cadek, J., Najmanovd, E.,

Czechoslovak Academy of Sciences,
Institute of Geology and Geotechnics, Prague

Possibilities of application of multi channel analyzer
NTA 1024 for gamma spectrometric analyses for detection of
natural radionuclides, by means of scintillation detectors
in anticoincidence arrangement, are disciussed.

A special pulse shaper hag been developed for this pur-

pose. Its technical parameters and its fundamental function
are described.

Fundamental parameters of the detection unit and these
of the complete spectrometric chain are presented.



