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ABSTRACT
Trace concentrations of metals are usually determined by atomic spektrometry, mostly by
graphite furnace atomic absorption spectrometry (GF AAS) and mass spectrometry with
inductively coupled plasma ionisation (ICP MS). The superior selectivity, sensitivity and
broad availability of the AAS method makes it usually the choice No 1 when seeking for a
method for trace concentrations. Electrochemical methods also facilitate trace analysis of
metals but cannot compete spectrometric methods owing to lower selectivity, limited number
of metals measured, laborious and tedious procedures. Yet, in some cases electrochemical
methods may reasonably complement or even exceed AAS:

e analysis of samples with high salt contents for easily evaporating elements such as

Hg, Cd, Pb, etc.,

e determination of some semimetals such as As, Se, Sb,

e speciation analysis, e.g. As(II1)/As(V), Cr(II1)/Cr(VI),

e on-line process analysis where atomic spectrometers could hardly be employed.

Moreover, electrochemical sample pre-treatment can significantly improve the performance
of AAS in special instances:
e hydride forming elements can electrochemically be converted to the corresponding
hydrides and measured by AAS,
e metals and semimetals can be electroehemically preconcentrated on large surface
electrodes and on stripping measured by GF AAS. In such a way matrix effects can
be minimised and detection limits improved.

The purposes of the methods for metal preconcentration are often different , depending on
whether the methods are applied in environmental or another field. The respective method
needs to be efficient, give high sensitivity and selectivity, which is useful when used in
combination with atomic spectrometry techniques.

Preconcentration procedures are considerable tools in analytical processes, since their
applications guarantee trace metal analyses in complex matrices and improve the performance
of the analytical techniques. Moreover, the preconcentration procedures exploiting the clean
chemistry concept and the reduction of samples/reagents consumption are extensively used. In
this contribution the brief descriptions of the methods for preconcentration procedures related
to electrochemical deposition are discussed, as well as some applications are presented.
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ABSTRAKT

Stopové koncentracie kovov sa zvyCajne urCuji atdmovou spektrometriou, vicSinou atomovou
absorp¢nou spektrometriou z grafitovej pece (GF AAS) a hmotnostnou spektrometriou s indukéne
viazanou plazmovou ionizaciou (ICP MS). Vyssia selektivita, citlivost’ a Sirokd dostupnost’ metody
AAS zvycajne robia moznost’ ¢islo jedna pri hl'adani metody na zistovanie stopovych koncentracii
kovov. Elektrochemické metddy tiez ulahcujii stopova analyzu kovov, ale nemdézu konkurovat
spektrometrickym metédam v dosledku nizsej selektivity, obmedzeného poctu meranych kovov,
namahavych a nudnych postupov. Napriek tomu v niektorych pripadoch moézu elektrochemické
metddy primerane doplnit’ alebo dokonca prekrocit’ AAS:

e analyza vzoriek s vysokym obsahom soli pre 'ahko prchavé prvky ako Hg, Cd, Pb atd’.

e stanovenie niektorych polokovov, ako su As, Se, Sb,

e speciacna analyza, napr. As (III) / As (V), Cr (II) / Cr (VD),

e on-line procesnd analyza, pri ktorej by bolo t'azko mozné pouzit’ atdomové spektrometre.
NavysSe predbezné spracovanie elektrochemickych vzorieck méze vyznamne zlep$it vykon AAS v
Specialnych pripadoch:

e prvky tvoriace hydrid mozu byt’ elektrochemicky konvertované na zodpovedajice hydridy a

merané pomocou AAS,

e kovy a polokovy moézu byt elektrochemicky predkoncentrované na velkoplosnych

povrchovych elektrodach a merané na GF AAS. Tymto sposobom je mozné minimalizovat’
ucinky matrice a vylepsit’ detekéné limity.

Ugel metod pre predkoncentraciu kovov sa &asto 1i3i v zavislosti od toho, ¢&i sa tieto metddy pouzivaji
v environmentalnej alebo inej oblasti. Prislusnd metéda musi byt u¢inna, musi poskytovat’ vysoku
citlivost’ a selektivitu, ¢o je uzito¢né pri pouziti v kombinacii s technikami atbmovej spektrometrie.
Postupy predkoncentracie st vyznamnymi néastrojmi v analytickych postupoch, pretoze ich aplikacie
zarucuju analyzu stopovych kovov v komplexnych matriciach a zlepSuji vykonnost analytickych
technik. Okrem toho sa pouzivaju predkoncentracné postupy vyuzivajuce koncepciu Cistej chémie a
zniZenie spotreby vzoriek / Cinidiel. V tomto prispevku sa diskutuje o stru¢nom opise metod
prekoncentra¢nych postupov suvisiacich s elektrochemickou depoziciou, ako aj o niektorych
aplikaciach.
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