ELEKTRONOVA
MIKROANALYZA

sonda

Elektronova mikroanalyza a mikroskopia nesporne
patria k metédam, ktoré maju svoje vyznamné miesto
v geologickom vyskume. UmoZfiuju detailné Studium mi-
neralogickych, petrologickych a geologickych fenomé-

nov. Ich vyuZzitie viak nie je obmedzené len na
geolégiu. Tieto metédy s Uspechom vyuziva
aj archeoldgia, restauratorstvo, hutnicky prie-
mysel, keramicky priemysel, odvetvia ochrany
a tvorby Zivotného prostredia atd.

Hlavnou vyhodou tychto metdd je ich ne-
destruktivnost (vzorka sa neznici), pouzitie
minimalneho objemu vzorky a ¢asova nena-

ro¢nost na ziskanie analytickych a obrazo-
vych vystupov.

Oddelenie elektrénovej mikroanalyzy zlu-
Cuje pracoviska vyuZivajuce elektrooptické
pristroje (elektronovy mikroanalyzator a ras-
trovaci elektronovy mikroskop) a samostatné
pracovisko pripravy vzoriek.

Oddelenie elektrénovej mikroanalyzy sa
v stredoeurdopskom priestore etablovalo ako
velmi vyznamné a perspektivhe pracovisko
s jasne definovanymi cielmi.

Veduci oddelenia je RNDr. Pavol Siman, PhD.
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MICROPROBE

Electron microanalysis and microscopy belong
undoubtedly to the methods with firm position in
the geological research. They enable a detail study
of mineralogical, petrological and geological phe-
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nomena. The application must not be lim-
ited only to geology. These methods have
found their application also in archaeology,
restoration, metallurgy, ceramics industry,
in issues of creation and protection of the
environment, etc.

The main advantage of these methods
is non-destructive procedure, necessity of
minimum sample volume and low time spent
for acquisition of analytical image outputs.

The Department of Electron Microanaly-
sis integrates laboratories operating elec-
tro-optic devices (electron microprobe and
raster electron microscope) and independ-
ent laboratory for sample preparation.

The Department of Electron microanaly-
sis, thanks its clearly defined targets, has
found its accepted position within the Cen-

tral Europe space.

The Department is headed by RNDr. Pavol Siman, PhD.
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ELECTRON MICROPRCEE

Vedeckd
a analytickd prdca

Scientific
andianalyticalfworil

analyticku Cinnost na novom elektronovom mikroanalyzatore

CAMECA SX-100, aby sa jeho vykony uspesne odzrkadlili v geo-

logickych potrebach a problémoch suc€asnosti. Musime vSak

zdoéraznit, ze za dosiahnutim vedeckych analytickych uspechov
stoja predovSetkym skuseni vedecki pracovnici oddelenia, ktori

z danych pristrojovych moznosti vedia vytazit maximum.

Zasluhou vysokej profesionality sa podarilo uspesSne dokongit
pripravu poslednej zo zakladnych sad kalibraénych Standardov
rudnych materialov. Tym sme uspokoaijili aj poZiadavky uzivatelov
Studujucich rudnd mineraldgiu.

Po metodickej stranke sme sa sustredili na zvladnutie
merania mineralov — nositelov prvkov vzacnych zemin (REE),
U a Th. Pripravila sa a odskusala analytika vac¢siny sulfidic-
kych zlu€enin vé&itane zlozitych a vzacnych sulfosoli, napr. Bi,
Cu, Ag, Pb, Sb atd. Kolektivu sa podarilo navrhnut aj metodic-
ky postup analyzy zlu¢enin Pb a As, ktorym sme dosiahli velmi
dobré vysledky. Tieto programy aj nadalej zdokonalujeme, naj-
ma eliminovanim vplyvov €iar inych prvkov v analytickom rtg.
spektre.

Okrem analytickej a me-
todickej prace sa niektori pra-
covnici OEM podielali pria-
mo na rieSeni vyskumnych
uloh:

— zakladné geologické ma-
povanie spojené s odbe-
rom reprezentativnych
vzoriek,

— spracovanie vlastnych
vzoriek, vyhodnotenie
mikroskopického Studia,

— analyticka ¢innost,

— hodnotiaca, interpretac-
na a publikacna ¢innost.

Konkrétne ide o proje-
kty Tektonogenéza paleo-
zoickych panvi, Hodnotenie
surovinového  potencialu
— Veporské vrchy a Pre-
hladna geologicka mapa
SR 1:200 000.

Kvéli rieSeniu vlastnej geologickej ulohy vedy a vyskumu
s nazvom Teplotno-tlakové zmeny v zemskej kére Zapadnych
Karpat v geologickej minulosti a ich pravdepodobna opako-
vatelnost’ v blizkej i vzdialenej buducnosti bolo nutné spustit
analytické Stadium xenolitov spodnej kéry a vrchného plasta,
bazickych az ultrabazic-
kych, ako aj ortorulovych
telies z rdéznych oblasti
Zapadnych Karpat. Do-
siahli sme uZ vyznamné
geologické vysledky, hoci
iba Ciastkové, so zavaznym
dosahom na niektoré prob-
lémy geoldgie Zapadnych
Karpat, najma v oblasti
datovania udalosti v krys-
taliniku tatrika a veporika,
ako aj mikroanalytického
a izotopového vyskumu.

Uspesne sa uz dokongili
merania absolutnych pohy-
bov blokov na uzemi juhoza-
padného veporika — oblast
Sihla — Malinec, ktoré sa
budl v nasledujucej etape
vyhodnocovat v kontexte

L

Bodova ED analyza biotitu.

advance in our analytical activities with the new electron micro-
probe - CAMECA SX - 100, aiming on its successful meet to recent
geological demands and problems. However, we have to point out
that the achieved scientific analytical results have been ensured by
experienced departmental scientific staff.

Thanks to high professionalism there was accomplished the last of
the basic sets of calibration standards of ore materials, which meets the
requirements of the customers from ore mineralogy sphere.

Regarding the novel methods we focused on the adoption of rare
soil elements (REE), U, Th determination. We prepared and verified
analytical procedures for majority of sulphides, including complex and
rare sulphosalts, for instance Bi, Cu, Ag, Pb, Sb, etc. We also man-
aged to design new analytical
procedure for Pb and As com-
pounds, which led to very good
results. These programmes have
been further improved, mainly by
elimination of other element lines
influences within the analytical
Rtg-spectrum.

Besides the analytical and
methodological work, some
staff members participated
directly in solutions of research
projects:

— basic geological mapping
supported by sampling of
representative rock types

— processing of  samples » o
themselves, interpretation of - ]
microscopic study 12 Fa

— analytical activity
— evaluating, interpreting and
publishing activity. ).l

The above concerned the f- e : N
projects Tectonogenesis of the 5
Palaeozoic Basins, Evaluation
of Raw Minerals Potential of
the Veporské vrchy Mts. and
General Geological Map of SR
1:200 000.

To provide solutions of the
geological scientific research project “Temperature-Pressure Changes
within the Earth’s Crust of the Western Carpathians during the Geologi-
cal Past and their Probable Recurrence in Near and Distant Future” it
was necessary to launch the analytical study of xenoliths from the lower
crust and upper mantle — ba-
sic to ultrabasic, as well as or-
thogneiss bodies from various
Western Carpathian regions.
We have already achieved
significant geological results,
although the interim ones, with
serious impact upon certain
problems of the Western Car-
pathian geology, mainly in the
sphere of events’ dating within
the Tatricum and Veporicum
crystalline, as well as micro-
analytical isotopic research.

We accomplished suc-
cessfully the measurements
of blocks’ absolute move-
ments in the area of the
western Veporicum - territory
Sihla - Malinec, which in the
next stage will be assessed
in context of the Neo-tecton-
ic evolution of the Western
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Liniovy profil klinopyroxénu.

neotektonického vyvoja
zemskej kory Zapadnych 200um Fe 15KV 10004
Karpat. RTG mapa.

Carpathian Earth’s crust.
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PRACOVISKAG
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— Pracovisko elektronovej

mikroanalyzy (,,mikro- .

sonda“, EPMA) je vyba- f
vené elektronovym mik-
roanalyzatorom najnovsej
generacie CAMECA SX-100
(Francuzsko) s osadenym
ED detektorom KEVEX
DELTA + (USA). Pristroj
umoziuje ziskavat bo-
dové chemické analyzy
pevnych,neprchavychma-
terialov s obsahom prvkov
od F po U vé€itane transu-
ranov a lantanoidov, ob-
razy tvorené elektronmi
a katédoluminiscenciou
a plosnu a liniovu distri-
buciu prvkov vo vzorke.

— Pracovisko elektréono-
vého rastrovacieho mik-
roskopu (,,scan“, SEM)
je vybavené rastrovacim
elektrénovym  mikrosko-
pom JEOL JSM-840 (Ja-
ponsko). Sluzi najcastej-
Sie na paleontologické
a environmentalne ucely
(sledovanie povrchu a mor-
folégie vzoriek, fazového
zlozenia, ako aj analyza
povrchu).

— Pracovisko pripravy
vzoriek je vybavené brusiacimi a leStiacimi zariadeniami na
pripravu vzoriek firmy STRUERS (Dansko). Pokryva poZiadav-
ky geoldgov v oblasti rezania a leStenia materialov, zhotovenia
zakrytych a leStenych vybrusov, nabrusov, ako aj Specialnych
orientovanych vzoriek a platni€iek na Studium plynno-kvapal-
nych uzavrenin.

— The Laboratory of
Electron Microanalysis
(“microprobe“, EPMA)
is equipped with elec-
tron microanalysator of
the youngest generation
CAMECA SX-100 (France)
with installed ED detector
KEVEXDELTA + (USA).
The device enables point
chemical analyses of
solid, non-volatile materi-
als containing chemical
elements ranging from F to
U, including transuraniums
and lanthanoids, images
induced by electrons and
catodoluminescence, ar-
eal and line distribution of
chemical elements within
a sample.

— The Laboratory of the
Electron Raster Micro-
scope (“scan“, SEM) is
equipped with the electron
raster microscope JEOL
JSM-840 (Japan). It serves
for palaeontological and
environmental  purposes
(observations of surface,
sample morphology, phase
content as well as surface
morphology analysis).

— The Laboratory of Sample Preparation is equipped with cut-
ting and polishing facilities of the STRUERS (Denmark). It cov-
ers the demands of geologist in the field of material cutting and
polishing, preparing of covered and polished microsections, as
well as specially oriented samples and plates for study of fluid
and gas inclusions.

CCD kamera
WD spektrometer

Ukazka vystupov z rastrovacieho elektronového mikroskopu JEOL JSM-840.

Medzindrodnd
spoluprdca

Intemationd
COZ0PLRation

Pracovnici OEM sa v uplynulom roku 2003 po prvykrat v histérii
samostatnej SR zaradili ako pozorovatelia do vedeckej Eurdpskej
asociacie mikroanalyzy (EMAS) so sidlom v Antverpach Belgicku.

Sme v stalom kontakte s pracovnikmi Ustavu petroldgie
a Strukturnej geoldgie Prirodovedeckej fakulty Karlovej univerzity
v Prahe, s pracovnikmi Masarykovej univerzity a Moravského
zemskeho muzea v Brne, s pracovnikmi Geologického Ustavu
a Ustavu fyziky Ceskej akadémie vied v Prahe. Nadviazali sme
kontakty s pracovnikmi oddelenia mineralégie a petrolégie
Narodného muzea v Prahe a s mikroanalytickym pracoviskom
Madarskej akadémie vied v Budapesti, zastupenym Dr. G.
Nagyom. Velmi aktivne spolupracujeme s prof. F. Fingerom
z Univerzity Salzburg z Rakuska v otazke pripravy a spustenia
metody datovania mineralov (CHIME) pomocou elektrénového
mikroanalyzatora.

As the observers, the DEM staff adjoins in 2003 for the first time
in the history of independent SR the scientific European Microbeam
Analysis Society (EMAS) with the seat in Antwerp, Belgium.

We have a constant contact with the researchers of the Institute
of Petrology and Structural Geology of the Faculty of Natural Sci-
ences of the Charles University in Prague, with the workers of the
Masaryk University, Brno and of the Moravian Museum in Brno, of
the Geological and Geophysical Institute of the Czech Academy of
Sciences in Prague. We develop contacts with the scientific workers
of the Department of Mineralogy and Petrology, National Museum in
Prague, with Microanalytical Laboratory of the Hungarian Academy
of Sciences in Budapest, represented Dr. G. Nagy. We have also
very active collaboration with Prof. F. Finger from the University in
Salzburg, Austria, oriented on preparation and launching of mineral
dating method (CHIME) using electron microprobe.
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