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LA-ICP-MS at the Geological Institute, Bulgarian Academy
of Sciences — a powerful tool for trace element and isotope studies
of rocks, minerals, soils, coal, water and archaeological artifacts

LA-ICP-MS â Ãåîëîãè÷åñêèÿ èíñòèòóò ïðè Áúëãàðñêàòà àêàäåìèÿ
íà íàóêèòå — ìîùíî ñðåäñòâî çà èçñëåäâàíå íà åëåìåíòè-ñëåäè
è èçîòîïè â ñêàëè, ìèíåðàëè, ïî÷âè, âúãëèùà, âîäè
è àðõåîëîæêè îáåêòè
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The first Laser Ablation Inductively Coupled Mass
Spectrometer (LA-ICP-MS) system in Bulgaria is
purchased by a consortium of the Geological Insti-
tute (Bulgarian Academy of Sciences), Sofia Univer-
sity “St. Kliment Ohridski”, and the academic Cen-
tral Laboratory of Mineralogy and Crystallography
and the National Institute of Archaeology and Mu-
seum. This become reality with the financial support
of RNF 01/0006 grant of the Bulgarian National
Science Fund entitled “Trace element and isotope
studies of rocks, soils, minerals, coal, water and ar-
chaeological artifacts by Laser Ablation Inductively
Coupled Mass Spectrometry (LA-ICP-MS)”. The
purchased equipment has been delivered and installed
in November, 2009 in the Geological Institute. The
equipment consists of PerkinElmer ELAN DRC-e
ICP-MS and state of the art New Wave UP193FX
laser ablation system (Fig. 1). Testing of the equip-
ment is expected to finish by the end of 2009. LA-
ICP-MS Lab regular operation will start in the be-
ginning of 2010, along with training of the users.

The project team coordinated by Res. Prof. DSci.
Peter Marchev involves highly motivated experienced
scientists and young researchers (diploma, PhD and
Post-Doc students) in the field of Geochemistry, Pe-
trology, Mineralogy, Economic Geology and Archae-
ology. The long-term collaboration established with

Dr. Marcel Guillong and Dr. Albrecht von Quadt
from ETH-Zurich, Switzerland — highly-experienced
researchers in using LA-ICP-MS techniques, will be
essential during the initial stage of acquisition and
machine setup as well as training of the users. In the
frame of ongoing projects, the Swiss colleagues will
help the scientific program with further training of
Bulgarian students on the equipment at ETH-Zu-
rich. Cross-checking measurements of standards and
minerals/rocks/coals/soils between two laboratories
will be done during the whole duration of the project.

The consortium is strongly motivated in crea-
tion a core of world class equipment which will al-
low multidisciplinary research in the Earth, Envi-
ronmental and Archaeological Sciences combining
the LA-ICP-MS Lab at the Geological Institute with
other available analytical facilities of the consorti-
um partners.

Main goal of this project is to create databases
of trace element and isotope ratios which can be
used for:

1) alculation of mean reference values for the com-
mon rock types and continental crust in Bulgaria;

2) to serve as a tool for environmental studies,
defining scientifically established limits for poten-
tially harmful elements, their isotopes and various
degrees of pollution;
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3)supporting efforts in various modern aspects
of mineral exploration;

4) understanding petrogenetic and tectonic proc-
esses in the country;

5) supporting archaeometric studies.
The modern LA-ICP-MS Lab at the Geological

Institute in Sofia, Bulgaria, which starts operation in
the beginning of 2010, will offer analytical services to
scientific and industrial institutions, giving priority to
young scientist (students, PhD and Post-Doc) devel-
oping their career in the field of Geochemistry, Pe-
trology, Mineralogy and Economic Geology in Euro-
pean Scientific Institutions and private companies.

Although the ICP-MS technique could be used
for analytical works in a solution mode, the big ad-
vantage of the LA-ICP-MS is the possibility to obtain
in-situ precise chemical information for trace ele-
ment distribution in solid materials (geological, bio-
logical, archaeological etc.), which otherwise are not
soluble or too small or valuable for destructive geo-
chemical analyses. This fact makes it crucial for all
scientific research aiming to determine chemical

Fig. 1. PerkinElmer ELAN DRC-e ICP-MS and New Wave UP193FX laser ablation system of the LA-ICP-MS laboratory
at the Geological Institute, Bulgarian Academy of Sciences

composition and spatial distribution of elements and
their isotopes in any kind of materials — from dia-
monds to coals and wastes, from natural materials
(minerals and rocks) to synthetic products (crystals
or amorphous materials used in optic, military,
chemistry or physics). Prior sample preparation is
simple. The laser beam can analyze spots from 10 to
150 mm. Scans across sections can be run on a pro-
grammed grid pattern as well. A number of elements
with nine order of concentration can be scanned at
the same time.

Some applications of this equipment are:
— analysis of trace and major elements in rocks

and minerals;
— in situ U-Pb dating of zircons from rim to core;
— analysis of fluid and melt inclusions in miner-

als and volcanic glass;
— evaluation of impurities in metal samples;
— rare earth elements scan in minerals and rocks;
— forensic analysis of plastics, ceramics, paint

and glass;
— element tracing of archaeological artifacts; etc.


