Slovensky narodny komitét SCOPE:
Scientific Committee on Problems of the Environment

Nirodny pracovny seminiar SCOPE
National workshop on

ORTUT V ZIVOTNOM PROSTREDI

"Mercury in the Environment: Slovakia"
7. december 1993, Bratislava

ABSTRAKTY / ABSTRACTS

Editor: P. Elias

Bratislava 1993

Slovenska republika / The Slovak Republic




t
. .




Slovensky narodny komitét SCOPE:
Scientific Committee on Problems of the Environment

Narodny pracovny seminar SCOPE
National workshop on

ORTUT V ZIVOTNOM PROSTREDI

"Mercury in the Environment: Slovakia"
7. december 1993, Bratislava

ABSTRAKTY / ABSTRACTS

Editor: P. Elias

Bratislava 1993

Slovenska republika / The Slovak Republic



~ .

‘ o B

d 1 Wy i | - [ i
PR R T YW ve P ies = 281

:
s A amsy
]
i g (g ae ) R
R 2 Y FEL
.

W ._ { " W

g A i
BOE wegldt) Gl

gt A e TR gk )

s

-




Slovensky narodny komitét SCOPE:
Scientific Committee on Problems of the Environment

Uvodny vedecky seminar
na tému

ORTUT V ZIVOTNOM PROSTREDI

"Mercury in the Environment: Slovakia”

7. december 1993, Bratislava

Ciele seminara:

1/ Oboznamit sa s projektom SCOPE nkolobeh ortuti v ekosystémoch” a s moZnostami vstupu
Slovenska do rieSenia tohoto projektu v rokoch 1 993-1995.

2/ Ziskat prehlad o sucasnom stave rieSenia problematiky na Slovensku a nacrtmut hlavné ulohy
na nasledujtice dvojro¢né obdobie (1 994-1995)

Program:

8:30 Registracia
9.00 Otvorenie
Projekt SCOPE 1993-1995 "Mercury Cycling in Ecosystems" (P. Elias)

9:20 I blok Ortut’ v prostredi

Prirodzeny vyskyt ortuti na Slovensku (M. Bobro, J. Handul'ak)

Geochemicky atlas Slovenska - geochémia ortuti (K. Vrana)

Distribucia ortuti v pddach Slovenska (L. Husék)

Distribucia Hg v pddnom pokryve v oblasti Spisa (M. Hojnos, J. Géezy, B. Bartalsky)
Ortuf v lesnych pddach Malych Karpat (J. Forgag, V. Stresko)

10:30 Prestavka

10: 50 L. blok Pokracovanie

Ortut’ vo vzt'ahu k zlozkam biosféry (M. Merva, J. Zaic)

Osobitosti vo vztahoch ortuti a organickych latok (J. Babé&an, J. Sevc)
Diskusia k prednesenym referatom
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12:00 Prestavka na obed

12:50 I1. blok Ortut’ a Zivé organizmy

Mercury distribution in the tissues of bream (4bramis brama L.) caught in the middle course of
the Vistula river before the Bzura estuary (Poland) (T.P. "Zarski, B. Debski, E. Rokicki, I.
Beseda, J. Valka, M. Samek)

Distribicia a akumulédcia ortuti v indikaénych rastlinach v oblasti vychodného Spisa (A.
LackoviGova, 1. Pisut, V. Stresko)

Charakteristika vegetacie v oblasti znecistenej ortut'ou (V. Banasova, Z. Holub)

Ortut’ v rastlinach v podmienkach imisnej zat'aze (Z. Holub, V. Banasova)

Podiel anorganickej a organickej ortuti v krvi zvierat exponovanych ortutnatym emisiam v
Zivotnom prostredi (Reichrtova, E., Takag, L.)

Bioindikdcia zat’aZenia lesného prostredia ortutou (B. Marikovska, E. Steinnes, M. Klinekova)

Diskusia k prednesenym referatom
14:30 Prestavka

14:50 III. blok Ortut’ v potravinovom ret’azci

Vyskyt ortuti v Easti potravinového ret'azca na Slovensku od roku 1987 (E. Visacka, J. Steinova,
J. Kutka)

Vyskyt ortuti v potravinovom ret’azci (D. Bevilaqua, P. Vyparina, M. Barlog)

Monitorovanie ortuti v prostredi v Ciastkovom Monitorovacom Systéme "Cudzorodé latky v
pozivatinach a krmivach" (D. Salgovi¢ova, S. Krizova, Z. Birosova)

Diskusia k prednesenym referatom

15:30 Zaverecna diskusia
16:00 Ukoncenie
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Abstracts of lectures

Projekt SCOPE "Mercury Cycling in Ecosystems" (1993-1995)
P. ELIAS
Slovenska akadémia vied, SK-842 23 Bratislava, Slovensko

Toxické u€inky organickej ortuti na 'udi a Zivogichy sa prejavili pri katastrofach v Japonsku
("Minamata disease") alebo v Iraku. Dalej sa ukézalo, ze anorganicku ortut’ vodné organizmy
transformuju do metylovej formy a tato sa akumuluje na vyssich trofickych Grovniach, napr. v
rybach, ktoré st potravou pre zvierata, vratane loveka. Ohrozenie zdravia ortufou viedlo k
obmedzeniu pouzivania ortuti a k prisnej kontrole uvolfiovania ortuti pri priemyselnom a inom
vyuZivani. V niektorych krajinach (Latinska Amerika, Afrika, juhovychodna Azia) sa ortut
pouZiva pri ryZovani zlata, kde pri praci s ortutou a pri jej vyparovani dochadza k vysokej
kontaminacii riek a ku zvySenej cirkuldcii ortuti v atmosfére. Inym zdrojom kontaminacie
prostredia ortutou s umelé vodné nadrze (priehrady) a projekty zavlazovania (krajiny byvalého
Sovietskeho zvizu). Preto Vedecky vybor pre problémy Zivotného prostredia (SCOPE) pripravil
na roky 1993-1995 projekt "Kolobeh ortuti v ekosystémoch". Jeho cielom je zhodnotit’ Glohu a
distribuciu ortuti v ekosystémoch s osobitnym dérazom na tropické oblasti. Zameria sa na tieto
aspekty: zdroje a geografické rozsirenie zneé&istenie (kontaminacie) ortut’'ov, jej ekoldgia v
temperatnych a tropickych oblastiach, metylacia ortuti v prirode v temperatnych a tropickych
krajinach, a jej demetylacia v organizmoch, faktory prostredia ovplyviiujice kolobeh ortuti,
procesy akumulicie v potravovych retazcoch a biologické G¢inky metalickej, anorganickej a
organickej ortuti.

*okk

Prirodzeny vyskyt ortuti na Slovensku

M. BOBRO, J. HANCULAK
Ustav geotechniky SAV, Watsonova 45, SK-043 43 Kogice

Ortut’ sa v prirode vyskytuje v roznej podobe. Naj&astejie je viazana na siru a vystupuje v podobe
Jednoduchych alebo zlozitych sirnikov. Najznimejsie st rumelka, metacinabarit a tetraedrit s
obsahom Hg, nazyvany schwatzit. Distribucia Hg v zemskej kére je velmi komplikovana a jej
akumulacie sa nachadzaju tam, kde sa nachadzaju jej primarne loziska. Vyskyt Hg na Slovensku
sa zhoduje s mieraliziciou ostatnych kovovych chalkofilnych prvkov. Mineralizacia Hg sa
odohrala v dvoch metalogénnych obdobiach. V star3ich Gtvaroch sa prevazna ¢ast’ Hg viaZe na
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tetraedrity sulfidickych a siderosulfidickych faz hydrotermélneho zrudnenia v Spisko-gemerskom
rudohori. V mladsich utvaroch, neovulkanitoch zapadnych Karpat je ortutova mineralizacia
viazana rumelkou, metacinabaritom a rydzou ortutou. V minulom obdobi boli najma
neovulkanické oblasti vyznamnym producentom ortuti. V poslednej dobe to boli polymetalické
loziska v Spis-gemeri s vyskytom tetraedritu - schwatzitu., V sudasnosti zaujem o spracovanie
primarnych rad Hg v nadvéaznosti na problémy, ktoré vytvaraju technologie jej spracovania v
SirSom Zivotnom prostredi, ve'mi poklesol.

% ek

Geochemicky atlas Slovenska - geochémia ortuti
K. VRANA
Geologicky ustav Dionyza Stira, Mlynska dolina 1, 817 04 Bratislava

Na objektivne zhodnotenie su¢asného stavu znedistenia Zivotného prostredia na uzemi Slovenskej
republiky je nevyhnutné poznat’ prirodzend distribuciu obsahu chemickych prvkov vo vrchnej
tasti zemskej kory (v horninach, zvetraninach, pode, podzemnych vodéch aj v biomase) a sudasny
trend zmien, ktoré v naSom tizemi nastavaju v désledku antropogénnych vplyvov, prejavujucich
sa v ustavicnom zhorSovani stavu Zivotného prostredia a maju negativny vplyv na celkovy
zdravotny stav obyvatel'stva. Napriek tomu, Ze sa na tizemi Slovenska v poslednom desat’roci
vykonalo relativne vel'a regionalnych geochemickych prac, doteraz niet siborného diela, ktoré by
poskytovalo obraz o distribucii chemickych prvkov vo vrchnej Casti zemskej kory, tj. aj v
jednotlivych zloZkach Zivotného prostredia nasho Gizemia. Tento stav bude mozno preklenut
prave realizaciou projektu Ciastkovej ulohy Geochemicky atlas a geochemicko-ekologickeé
mapovanie Gizemia Slovenska v mierke 1:200 000. Geochemicky atlas Slovenska je tloha, ktora
sa riedi v ramci $ir§ie koncipovaného projektu "Vyskum geologickych faktorov Zivotného
prostredia” od r. 1991 s planovanym ukongenim v r. 1995. Projekt je zamerany na zostavenie
jednoprvkovych map obsahu chemickych prvkov a radioaktivity izemia Slovenske; republiky v
mierke 1:1 000 000. Stadium sa zameria na asociaciu Al, As, Ba, Be, Ca,'Ce, Co, Cd, Cs; Cr, Cu,
Fe, Ga, Hg, K, La, Li, Mg, Mn, Na, Ni, P. Pb, Rb, Se, Sr, T1, V, W, Y, Zn, Zr, Mo, SbaSnv
horninach, rie¢nych sedimentoch, podzemnych vodach, pdde a v lesnej biomase. Hodnotenie
zahrnie aj Ghrnnd prirodzent radioaktivitu Gzemia a jej zlozky K, U, Th. Druhym cielom je
zostavit’ asociaéné mapy vyskytu anomalnych koncentracii ekologicky vyznamnych prvkov
(hlavne Cd, Hg, Pb, Cr, Mn, Sb, As, Se, TI) v mierke 1:200 000. Skala stanovenych prvkov sa do
istej miery modifikuje podla jednotlivych vzorkovanych médii. Prispevok prezentuje prvé
vysledky rieSenia projektu.

Jod
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Geochemical atlas of Slovakia - mercury geochemistry
K. VRANA
Dionyz Star Institute of Geology, Mlynska dolina 1, SK-817 04 Bratislava

The project named Investigations of the geological factors of the environment includes the task
Geochemical atlas of Slovakia. Project of this partial task is aimed at the compilation of a
geochemical atlas made of maps of single chemical elements and radioactivity in the territory of
Slovak republic in 1:1 000 000 scale. The investigated elements are Al, As, Ba, Be, Ca, Ce, Co,
Cd, Cs, Cr, Cu, Fe, Ga, Hg, K, La, Li, Mg, Mn, Mo, Na, Ni, P, Pb, Rb, Sb, Se, Sn, Sr, TI, V, W,
Y, Zn and Zr in rocks, stream sediments, groundwaters, soils and forest biomass. The evaluation
includes also the total radioactivity of the territory and their partial element concentration (K, U,
Th). The second goal is the compilation of association maps of anomalous concentration of
ecologically significant elements (namely Cd, Hg, Cr, Mn, Sb, As, Se, TI) in 1:200 000 scale. The
set of selected elements will be to a certain extent modified for single sampled media. The project
is under realization during 1991-1995 (including the complete termination and map printing of
the atlas and single association maps). Research is made beside the coordinating institution (D.
Star Institute of Geology) also by further institutions acting in geological and natural science
research. Obtained complex data on the geochemistry of basic components of environment are
indispensable for the purposes of administrative and decision making institutions in ecology,
environment protection, urban planning, water management, agriculture, food industry, hygienic
and others. The contribution presents first results of mercury geochemistry.

* %%k

Distribucia ortuti v pddach Slovenska
L. HUSAK.

GEOCOMPLEX a.s, Geologicka 18, SK-822 07 Bratislava

Na zéklade objednavky MZP SR sme z celého tizemia Slovenska odobrali cca 5000 pbédnych
vzoriek za i¢elom stanovenia obsahu Hg. Hustota odberov bola priblizne 1 vzorka na 10 km?
KaZda vzorka pritom predstavuje kumulativnu vzorku z niekol’kych bodovych odberov z plochy
cca 10 m* Obsah Hg sme stanovovali pomocou analyzatora TMA-254 vyrobeného na VSCHT v
Prahe. Stanovené obsahy Hg v pdde variruju v rozpati 4-32031 ppb. Za féonovy obsah
povazujeme hodnotu modusu 28 ppb. Zo zistenych hodndt sme zostavili mapu izolinii Hg v pdde
Slovenskej republiky v meritku 1:500 000. Hranice izolinii sme volili 50, 150, 300,1500 a 3000
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ppb, Go predstavuje priblizne 2, 5, 10 a 100 nasobok fénovej hodnoty. Skonstruovana mapa
podava regionalny obraz o distribucii obsahov Hg v pddach Slovenska a vymedzuje anomalne
oblasti vatsieho rozsahu. Sucasne lokalizuje prirodzené alebo antropogénne zdroje ortuti. Plodné
rozmiestnenie anomalnych obsahov dokazuje, Ze najvyznamnejsie zdroje Hg v podach Slovenska
savisia s vyskytom, tazbou a spracovanim nerastnych surovin a lokalizaciou chemického
priemyslu. Ziskané poznatky umoznili vyélenit’ 8 najviac znedistenych oblasti s celkovou plochou
930 km?, kde obsahy Hg v polnohospodarskej pdde prevySuji aspoil 10 nasobok fonového
obsahu t.j. nad 300 ppb.

%k ¥k

Distribution of mercury (Hg) in soils of Slovakia
L. HUSAK.
GEOCOMPLEX a. s., Geologicka 18, SK-822 07 Bratislava

The map of soil Hg contents at the scale of 1:500 000 was based on 5,000 samples of different
soil layers determined in a laboratory. The contents in the map are depicted by isolines at values of
50, 150, 300, 1,500, and 3,000 ppb that represent 2, 5, 10, 50, and 100 multiple of the phon
value. The map provides regional picture of distribution of Hg contents in soils and demarcates
anomalous areas of wider range as well as locates natural and artificial sources of the Hg content.
They are eight zones with total area of 930 km?in which Hg contents in agricultural grounds ten
times exceed the phon value. The areal distribution of anomalous Hg contents conclude that the
most relevant source of mercury in soils of Slovakia corresponds with occurence, output and
processing of raw materials and localization of a chemical industry.

* k%

Distribiicia Hg v pddnom pokryve v oblasti stredného Spisa

M. HOINOS!, J.GECZY?, B. BARTALSKY!

'Geocomplex a.s., Bratislava, oddelenie Spisska Nova Ves
2ECS s.r.0. Spidska Nova Ves

V prispevku st zhrnuté vysledky projektov realizovanych Geocomplexom a.s.,v poslednom
obdobi v oblasti Stredného Spisa (okres Sp. Nova Ves), ktory je povaZovany v sii¢asnosti v rameci
Slovenska za ekologicky zna&ne postihnuty. V tejto Gasti izemia sa nachadzaji zavazné zdroje
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priemyselného znegistenia - hutnicko - upravarenské centra Rudiiany a Krompachy. Metodika
rieSenia uloh bola zameran4 hlavne na indik4ciu najma imisnej ortute. Za zaklad pre zostavenie
mapy distribcie Hg sme vyuzili prevazne vysledky ziskané v r.1991 - 1993 v ramci tloh "Imisie
Hg - oblast’ Rudiiany" a "Vplyv geofaktorov na vitalitu lesnych porastov v oblasti Hnileckych
vrchov". Tieto boli za i€elom rozsirenia znalosti o vysokych obsahoch tazkych kovov v pdde v
konecnej faze doplnené vysledkami ziskanymi z uloh "SGR - Geofyzika II" v juzZnej Casti a
"Branisko - Cierna Hora" v severovychodnej ¢asti (analyzy boli ziskané semikvantitativne z pod a
rie€nych sedimentov). Pédne vzorky pre merkurometrické analyzy boli odoberané v prvej etape v
regionalnom meritku (4 vzorky / 1km?).V druhe;j etape boli vzorky v centralnej &asti plochy
(blizke okolie Rudtian) odoberané v detailnom meritku (50 vzoriek / 1km?).Celkove bolo
odobratych viac ako 6 000 vzoriek. Po ususeni a drveni boli vzorky analyzované kvantitativne na
pristroji TMA - 254. Vysledky su uvedené v plosnej forme podla stanovenych kategérii A,B,C
(Metodicky pokyn MZP SR pri vyhodnocovani zavizkov podniku z hl'adiska ochrany Zivotného
prostredia).Ich interpreticia vychadzala z porovnania nameranych hodnét so stanovenymi
limitnymi obsahmi Hg pre pddy. Anomalne polia boli analyzované aj z hFadiska zdroja
kontamina- cie, resp.¢i je ich pdvod v antropogénnej &innosti alebo je dany geologickymi
dannostami izemia. V oblasti boli stanovené obsahy Hg v irokom intervale od 0,2 - 145 mg/kg,
pri¢om bolo zistenych niekol’ko miest, v ktorych stanovené hodnoty presiahli 100 mg/kg.
Zaverom je mozné uviest’ zistenie, e oblast’ v blizkom okoli Rudfian Je z hladiska zneé&istenia Hg
najviac postihnuta.

*okok

The distribution of Hg in soils in region of middle Spi$
M. HOJNOS!, J. GECZY?, B. BARTALSKY!

! GEOCOMPLEX a.s., Bratislava, Department Spiiska Nova Ves
2ECS s.r.0., Spisska Nova Ves

The results of previous ecological investigation which deal about this topic are sumarized in this
contribution. This area is considered as ecologicaly strickened area. The highest concetration of
ore deposits and ore dressing plants from whole Carpatian mountains range is situated in the
eastern part of Slovakia.There are two mining and metallurgical centres - Rudiiany and
Krompachy which are situated in the southern part of Middle Spi3 region. Mining activity has
been existed there during more than 700 years with long time influence on to environmental
conditions. The aim of the mentioned projects were aimed at indication of the mercury in the A
horizon of the soils. From 1990 to 1993 the complex of environmental works (the study of
distribution Hg and other anorganic pollutants in the soil) have been carried out in the region of
Spisska Nova Ves - Svedlar - Krompachy in the scale 1:50 000 and 1:25 000. These results served

10
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for compiling maps of Hg distribution and were completed by the results from projects "SGR -
Geofyzika II" in the southern part and "Branisko - Cierna Hora" in the north - eastern part
(semiquantitative analyses has been obtained from soils and stream sediments). In the first stage
the soil samples were taken in regional scale (4 sampl.per 1km?). In the second stage the samples
were taken in the central part of the locality (surrounding of Rudfany) in detail scale (50
sampl.per 1 km?).There were taken more than 6 000 samples at all which were quantitative
analysed by heating on the apparatus TMA - 254. The interpretation of the results is based on
comparing our datas with state limit (categories A.B.C for mercury and other heavy metals)
according "Methodical instruction Ministry of Environment of Slovakia". The contents of mercury
in this region is from 0.2 to 145 mg kg™ in wide range. We distinguished the following main
source of anomalous contents of Hg and other anorganic pollutants: geological background with
mineralization, relict of the old mining and the metallurgical activities, the old and recent dumps,
the industrial wastes and imision. The most part of the anomalous contents of Hg near Rudnany 1s
connected with the imision.It is the most stricken area.There ara lot of places where the contents
of mercury excuded 100 mg. kg™

% ek

Ortut’ v lesnych pddach Malych Karpat
J. FORGAC, V. STRESKO
Katedra geochémie, Prirodovedecka fakulta UK , SK-842 15 Bratislava

Péda a hydrosféra spolu s atmosférou st objektami, v ktorych sa uskuto&tiuje neustaly pohyb
prvkov vyvolany prirodnymi, ako aj antropogénne ovplyvnenymi procesmi. Vysledok tychto
procesov je &asto nadromadenie niektorych prvkov s negativnymi (¢inkami na ¢loveka a Zivé
organizmy. Prevazna &ast’ Hg migruje v plynnom stave ako Hg’, menej (CH;),Hg. Prirodnym
zdrojom uvoliiovania Hg v danom Gzemi si korové homniny, aviak antropogénne zdroje sa
nedajii obist’ bez poviimnutia. Ortut’ v pddach Malych Karpat sme $tudovali na viacerych
lokalitach v pddnych profiloch zoradenych v troch linidch naprie¢ pohoriu. Prva séria pddnych
profilov je zoradena v linii Svéty Jur - Stupava, druha Pezinok - Pernek a tretia linia Dol'any -
Solognica. Na kazdej lokalite bola Hg stanovovana v troch pédnych horizontoch, v horizonte A,
A a B horizonte. Hg sa v pddach vyskytuje v §irokom rozpéti, od 0,038 do 0,473 ppm. Najvyssie
obsahy st v A, horizonte a do hibky sa jej koncentracie zmenSuju. V pddach Slovenska
(poPnohospodarskych) je v priemere 0,028 ppm Hg. V nami §tudovanych pddach su obsahy Hg
10 a viackrat vy3sie. Obsahy Hg v linii Svéty Jur - Stupava a vychodne od Perneka su vyrazne
vyssie ako limitné hodnoty pre rizikové latky v pddach. Celkove je zjavné, ze obsahy Hg sa
zmen3uju nielen do hibky, ale aj v smere pohoria (na SV). Ortut’ a jej zlu&eniny predstavuju silné
jedy. Nebezpegenstvo toxického pdsobenia Hg a jej zlicenin nadobudlo nebyvalych rozmerov.
Vzhl'adom na vysoku toxicitu Hg je potrebné prisne a sustavné sledovanie tohoto prvku, aby

11
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nedoslo ku katastrofickym stavom, ako sa to prejavilo v minulosti na viacerych miestach.

* %k

Ortut’ vo vzt’ahu k zloZkdm biosféry
M. MERVA, J. ZAIC
Ustav geotechniky SAV, Watsonova 45, SK-043 53 Kosice

Stidium vzt'ahov ortuti k niektorym zlozkam biosféry vychadza zo $pecifickych vlastnosti ortuti,
akymi su vysoky tlak nasytenych par, rychlost’ odparovania a tekutost’ v intervale teplét nasho
klimatického pasma. Pozornost’ je venovana mechanizmu sorpcie ortuti do povrchov pédnych
disperzoidov a naslednej emanécii do Zivotného prostredia vplyvom teploty. V pripade vizieb
ortuti na pddne Castice sa skuma fyzikalna sorpcia, ako dominantna forma interakcie plynna Hg -
pevna faza, teplotna zavislost’ desorpcie a jej dynamika. Procesy uvolfiovania ortuti z pody sa
sleduju cestou samovol'nej emandcie v oblasti tepldt 2 az 35 o C. Pri tychto procesoch participuje
aj fyzikalne viazana voda v povrchoch disperzoidov. Hodnoti sa vzdjomna interakcia ortuti s
atmosférou, pddou a vodnym prostredim, z hl'adiska kumulacie a ¢asového faktora kontaminacie
a dekontaminacie.

ok ok

Osobitosti vo vzt’ahoch ortuti a organickych latok
J. BABCAN!, J. SEVC?

1Katedra geochémie PriF UK, SK-842 15 Bratislava
2Geologicky ustav UK, Bratislava

Skodlivy uéinok ortuti na ludsky a zrejme aj zvieraci organizmus je vo vSeobecnosti uznavany.
Mechanizmus jej pdsobenia na jednotlivé organy Zivo&ichov nie je detailne preskiimany. St napr.
zname pripady, ked’ sa ortut’ z tela vyluduje, ale i naopak, ked’ zostava v tele viazana. Je to zrejme
tym, Ze v tele organizmov raz dochadza k jej pevnej vizbe na urdité organy, inokedy sa zas tieto
pevné vizby bud’ vobec netvoria, alebo sa v dosledku uréitych zmenenych podmienok rozpadaju.
Tieto problémy sa viak netykaju len organizmov a ich Zivotnych ¢innosti. Vo sfére naSho
pdsobenia, v geochemickej migracii ortuti, je napriklad tiez vel'a nejasnosti. Podl'a naSich zisteni
vytvara ortut’ /Hg?*/ s huminovymi a fulvokyselinami uz pri hodnotach 3-3,5 prakticky
nerozpustné komplexy, aviak pri pokusoch sorpcie Hg na prirodzené pddne vzorky sa ukézalo,
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e k totalnej vizbe ortuti do nerozpustych komplexov nedoslo. Podrobnym vyskumom sme zistili,
e rozne daldie prirodné organické ZliSeniny vytvaraju s Hg odlisné systémy. Napriklad
jednoduché aminokyseliny alanin a glycin tvoria s Hg velmi dobre rozpustné komplexy v oblasti
pH 3,5-5,5. Cistein, so sirou v molekule, viaze ortut’ do obmedzene rozpustnych komplexov uZ
pri pH 1,5. Jednoduchy cukor gluk6za sposobuje vznik obmedzene rozpustnych komplexov ortuti
uZ v oblasti pH 2-5,nad touto oblast'ou sa systémy s Hg spravaji ako &iste vodné. Polysacharidy
celuléza a skrob v silne kyslom prostredi pH 5.3 tvoria obmedzene rozpustné, v oblasti pH 3-5,5
velmi dobre rozpustné systémy. Uvedené poznatky mézu vysvetlovat’ anomalie v pohybe ortuti
tak v prirodnych , ako i biologickych objektoch.

* % %k

The unique relation of mercury to the organic matter
J. BABCAN, J. SEVC?

1 Katedra geochémie PriF UK, SK-842 15 Bratislava
2 Geologicky ustav UK, Bratislava

The present information about the characteristics of mercury do not offer a clear explanation of
the mobility of this toxic element in the natural system - soils and in the biological systems. Body
of human - beings, for example, expels Hg sometimes and holds it in other times. In our study, Hg
forms unsoluble compounds with humic and fluvic acids between pH 3.0 - 3.5, but forest soils
with pH > 4.0 do not adsorb Hg anyhow. Hence, we apply a series of experiments with further
organic matters occurring in the nature to investigate their influence on Hg. We found for
example, that simple aminoacids, alanine and glycine from very good soluble compounds with Hg
in the pH range 3.5 - 5.5. Cisteine with sulphur adsorb Hg in slightly soluble compounds at pH
1.5. Simple glucose leads to the formation of slightly soluble Hg compounds in the pH range 2 -
5. Above this range, systems behave with Hg just as pure water. Polysaccharide, cellulose and
starch in strongly acidic media ( pH 2- 3 ) form slightly soluble compouds, and very good soluble
systems in pH range 3 - 3.5. The mentioned observations could explain the anomalies in the
mobility of Hg in the natural and biological systems.

koK

13



Ortut’ v Zivotnom prostredi: / Mercury in the Environment:
Slovensko / Slovakia

Mercury distribution and accumulation in indicator plants
in the region of Spi§ (Slovakia)

Anna LACKOVICOVA}, 1. PISUT!, V. STRESK0?
'Institute of Botany, Slovak Academy of Sciences, Dubravska cesta 14, SK-842 23 Bratislava

“Institute of Geology, Faculty of Sciences Comenius University, Mlynska dolina,
SK-842 15 Bratislava

Concentration of mercury and some heavy metals (As, Cu, Pb, Cd, Zn) were measured in samples
of the epiphytic lichen Hypogymnia physodes and needles of Picea abies. The material for
chemical analysis was collected at 12 localities situated around the smelters in Rudnany and
Krompachy and at 2 control sites. The quantitative occurence of trace elements was determinated
using atomic absorption. A microprocessor controlled trace mercury analyzer TMA 254 working
on atomic absorption principle after the burning of solid samples in oxygen atmosphere was
performed to the determination the Hg content. The Hg content in spruce needles ranged from
0,22 to 6,18 ppm. The highest levels were measured in the vicinity of a large deposit of liquid
wastes, ¢. 2 km SW of the smelter in Rudfiany. The highest values of Hg in thalli of lichens (16,19
ppm) were in samples from the mountain-ridge near the village Porad. Samples of Hypogymnia
Physodes also showed troughout the whole area higher values of mercury than in spruce needles.
An exception occured only nearby the emission source at Rudiiany, where the lichens were totally
absent. It is significant that higher accumulation of element occur in lichens than in spruce needles
even in relatively protected valleys. Increased values (both in spruce needles and lichens) were
also recorded at higher elevations even in sites distant from sources of pollution. Concentration of
Hg in plant materials (measured in lichens in Slovakia for the first time) is relatively high and
indicates serious impact of this harmful substance in wide surroundings.

%%k
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Charakteristika vegeticie v oblasti znecistenej ortut’ou

Viera BANASOVA!, Z. HOLUB?

! Botanicky ustav SAV, Sienkiewiczova 1, SK-842 23 Bratislava
2Ustav ekobiolégie SAV, Stefanikova 3, SK-814 34 Bratislava

Vysoka koncentracia ortuti sa vyskytuje v okoli bani a huty na spracovanie Hg rud. V tejto oblasti
sa robil vyskum vegetacie. Studoval sa vplyv zne€isteného prostredia ortut'ou a inymi prvkami na
rastlinné populacie a rastlinné spologenstva. Ziskali sa vysledky o populéciach rastlin druhov
Coronilla varia a Calamagrostis epigejos. Vyskumy d’alej ukazali zmenu Struktiry rastlinnych
spolodenstiev vo vztahu ku gradientu zneCistenia. Stanovili sa koncentracie Hg vo vodnych
rastlinach a v odkalisku, Hg v pddach banskych hald, Hg v pddach v okoli huty, Hg v 4 druhoch
drevin (Betula verrucosa, Sorbus aucuparia, Picea abies, Rubus idaeus), a Hg v 4 druhoch bylin
(Calamagrostis epigejos, Coronilla varia, Fagopyrum convolvulus, Senecio fuchsii).

%% %

The characteristic of vegetation in area polluted by mercury.
Viera BANASOVA!, Z. HOLUB?

I Institute of Botany, Slovak Academy of Sciences, Bratislava, Slovakia
2 Institute of Ecobiology, Slovak Academy of Sciences, Bratislava, Slovakia
 §

The high concentrations of mercury is occurred in the mining area and the surrounding of metal
smelter. The investigations were carried out in this places. The aim of study was the influence of
polluted environment by mercury and other elements on plant populations and plant communities.
The results were obtained about plant populations of Coronilla varia and Calamagrostis
epigejos. The investigations showed the changes in vegetation structure of plant communities in
relation to gradient of pollution. There were determined the concentrations of Hg in aquatic
plants and wastes sediments, Hg in soils in mining area, Hg in soils in surrounding of smelter,
Hg in 4 woodland species (Betula verrucosa, Sorbus aucuparia, Picea abies, Rubus idaeus), and
Hg in 4 herbaceous species (Calamagrostis epigejos, Coronilla varia, Fagopyrum convolvulus,
Senecio fuchsii)

*%k%k
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Total Hg/MeHg ratio in the peripheral blood of animals
exposed respiratorily to Hg-aerosol in the environment

Eva REICHRTOVA, I’. TAKAC
Institute of Ecobiology, Slovak Academy of Sciences, SK-814 34 Bratislava

A group of domestic rabbits (Chinchilla) and laboratory Wistar rats were exposed respiratorily to
Hg-emissions derived from a mercury-producing plant during 6 months in the summer-time with
extremely high temperature. The animals were kept in the special cages built up for the
biomonitoring purposes in the direction of the prevailing winds from the source of Hg-emissions.
Besides, a group of Wistar rats was exposed to indoor air in the building situated nearby the group
of animals exposed outside. Following the animals exposure, the samples of the peripheral blood
were taken up and total mercury, as well as separated organic Hg were estimated using a Trace
Mercury Analyzer 254 with the help of a stripping device. The findings have shown a statistically
significant increase of total Hg in the peripheral blood of both the domestic rabits and Wistar rats
exposed outside to Hg-emissions. Simultaneously, the level of organic Hg in the peripheral blood
of the exposed animals was eleveted. Comparison between the Wistar rats exposed to
Hg-emissions ouside and inside revealed that the total mercury concentration was higher in the
group of Wistar rats exposed inside. In spite of the total mercury concentration increase in the
peripheral blood of the exposed Wistar rats, the total Hg/MeHg ratio was not significantly
changed. The results pointed to the fact, that the exposed animals to inorganic Hg-emissions are
able to convert the inhaled inorganic mercury to the methylated mercur

* %k %

Bioindik4cia zat’aZenia lesného prostredia ortut’ou
Blanka MANKOVSKA!, E. STEINNES?, Méria KLINCEKOVA?

I Lesnicky vyskumny ustav, Masarykova 2195, SK-960 92 Zvolen
2 Universita Trondheim, Trondheim, Norsko
3 Geologicky ustav Dionyza Stira, SK-817 04 Bratislava

Ciel'om tohoto prispevku je predlozit’ prehl'ad o intenzite zat’aZenia lesného prostredia ortut'ou z
doteraz vykonanych prac. Na bioindikaciu sme vyuZili lesné dreviny a lesnii zver. Obsah ortuti v
asimilagnych organoch lesnych drevinch sme zist'ovali v oblasti Horného SpiSa a Stredného
Slovenska. Obsah ortuti v asimilaénych organoch lesnych drevin sa na strednom Slovensku sa
pohyboval od 0.014 do 0.538 mg kg, s maximom na lokalite VLM PlieSovce, €o zrejme suvisi s
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tankodrémom sovietskej armady, podobne ako pri obsahoch kadmia. Obsah ortuti v asimlaénych
organoch lesnych drevin z oblasti H.Spisa sa pohyboval od 1.7 do 4.5, a mach Pleurozium
schreberi naakumuloval 3.8 mg.kg™. Pdda ( 0-5 cm) obsahovala od 9.9 do- 130 mg.kg™. Obsah
ortuti v lesnej zveri sme sledovali v oblasti Vysokych Tatier.ZvIast boli sledované bylinoZravce a
ZvIast viezravee. V srsti sme zistili v mg.kg™:;jelefi (0.183- 0.667), srnec (0.167- 0.500), kamzik
(0.133- 0.500), diviak (0.167 - 0.700), jazvec (0.453- 0.713) a medved’ (0.733). Srst’ stnej zvere
z kontrélnej oblasti H.Nemiec obsahovala 0.102- 0.400 mg kg”. Na strednom Slovensku sme
zistili v mg.kg™": v pedeni srncov 0.08, v obli¢kach 0.131; v pe&eni jelefiov 0.35-0.44 a v oblickach
0.60-0.62.

¥ % %

Bioindication of environmental stress by mercury
Blanka MANKOVSKA!, E. STEINNES?, Méria KLINCEKOVA?

! Forest Research Institute, Zvolen, Slovakia
2 University of Trondheim,Trondheim, Norway
3 Dionyz Stir' Geological Institute, Bratislava, Slovakia

The aim of this contribution consists in presentation of the survey on intensity of environmental
stress by mercury based on the works which have been done so far. The forest tree species and
forest game were utilized for bioindication. Mercury content in the assimilatory organs of forest
tree species was found in the Horny Spi$ and Middle Slovakia region. Mercury content in these
tree species ranged from 0.014 to 0.538 mg kg™ with maximum content in the locality VLM
PlieSovce.It is supposed that this fact is connected with effect of Soviet Army like in the case of
cadmium contents as well. Mercury content in the assimilatory organs of forest tree species from
the Horny Spis region ranged from 1.7 to 4.5 mg.kg™ and moss Pleurozium schreberi accumulated
38 mg. kg™, soil (0-5 cm)contained from 9.9 to 130 mg.kg!. Mercury content in forest game was
observed in the High tatras region. The herbivorous animals were observed separately as well as
the omnivorous. Mercury content was found out in the hair as follows (mg.kg™):red deer
(0.183-0.667), roe deer (0. 167-0.500),chamois (0.133-0.500), boar (0.167-0.700), badger
(0.453-713) and bear (0.733). The hair of roe deer from control region H.Nemce contained
0.102-0.400 mgkg™. In the region of Middle Slovakia there were found out the following
amounts of mg kg™: in the liver of roe deer 0.08 and the kidney of roe deer 0.131; in the liver of
red deer 0.35-0.44 and in the kidney of red deer from 0.60 to 0.62 mg.kg™. |

*ok ok
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Vyskyt ortuti v ¢asti potravinového ret’azca na Slovensku
od roku 1987

E. VISACKA, J. STEINOVA, J. KUTKA
Vyskumny tstav potravinarsky, Priemyselna 4, SK-820 06 Bratislava

Rezort Ministerstva podohospodarstva SR venuje systematicki pozornost’ otiazke vyskytu
cudzorodych latok v potravinovom ret’azci. Vysledky analyz na pritomnost’ cudzorodych latok z
diagnostickych pracovisk tohoto rezortu su zbierané, spracovavané a vyhodnocované v "Stredisku
pre vyhodnocovanie vyskytu cudzorodych latok" na VU potravinarskom v Bratislave. V ramci
kontroly bolo v rokoch 1987-1993 (I.-IX.93) zaznamenanych spolu 27 510 analyz na pritomnost’
ortuti v krmivach, surovinach rastlinného pdvodu (SRP), surovinach zivoé&isneho pdvodu (SZP) a
v poZivatinach, z ktorych v 1 428 analyzach bol stanoveny vy33i obsah ortuti ako povoloval
hygienicky limit. V jednotlivych rokoch ma percento nevyhovujticich vzoriek klesajiicu tendenciu.
VysSie percento nadlimitnych vzoriek bolo zaznamenané u SRP v porovnani so SZP.

& ok ok

Review of mercury contamination of the part of food chain in Slovakia
since 1987

E. VISACKA, J. STEINOVA, J. KUTKA

Food Research Institute, Priemyselna 4, SK-820 06 Bratislava

Systematic attention to the occurence of food chain contamination is given by the department of
Ministry of Agriculture of the Slovak Republic. Results from the analyses of food chain
contamination obtained from the control analytical laboratories of this department are collected,
processed and evaluated in the "Centre for the Evaluation of Occurence of Food Chain
Contamination" established in the Food Research Institute in Bratislava. Altogether 27 510
analyses of mercury in animal feeds, in raw foods of animal origin (RFAO), raw foods of
vegetable origin (RFVO) and in processed food were made during the control since 1987 till 1993
(I.-IX.93) from which 1 428 have mercury values over the legal limit. If compare year to year it
appears that the mercury contamination gradually gets down in the last years. Higher number of
over-limit samples was found for RFAO in comparing with RFVO.

Kk
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Monitorovanie ortuti v prostredi v Ciastkovom monitorovacom systéme
"Cudzorodé latky v poZivatinich a krmivach"

D. SALGOVICOVA, S. KRIZOVA, Z. BIROSOVA.

Vyskumny ustav potravinarsky, P.O. Box 25, SK-820 06 Bratislava

Ciastkovy monitorovaci systém "Cudzorodé latky v pozivatinach a krmivach" realizovany v
rezorte pddohospodaratva sa deli na dva subsystémy - Koordinovany cieleny monitoring a
Monitoring spotrebného kosa. Ciel'om Ciastkového monitorovacieho systému je ziskat’ objektivne
udaje o kontaminacii poZivatin a krmiv a pri¢innej stvislosti s kontaminaciou Zivotného prostredia
Slovenskej republiky. Jednym zo zakladnych kontaminantov sledovanych v oboch subsystémoch
je ortut’. Pri Koordinovanom cielenom monitoringu, ktory prebieha v rezorte pddohospodarstva
od roku 1991, sa sleduje prestup kontaminantov, teda aj ortuti z pddy do surovin rastlinného a
ivo&igneho pdvodu v prislunych lokalitich (vopred definovanych). Monitoring spotrebného
koZa sa realizuje od roku 1993 a spogiva v sledovani a vyhodnocovani zakladnych potravin v
spotrebitel'skej sieti v reprezentativnych regionoch Slovenska. V ramci Monitoringu spotrebného
kosa sa sleduje okrem iného aj prisun ortuti do organizmu &loveka z potravin. Zistené vysledky
spolu s vysledkami inych Ciastkovych monitorovacich systémov sluzia k vypoétu celkového
denného prijmu sledovanych kontaminantov, nasledne k tvorbe a uskuto&iiovaniu vyZivovej
politiky $tatu a ako podklady pre d'alsi Ciastkovy monitorovaci systém "Zataz obyvatel'stva
faktormi prostredia”.

* %k

Partial monitoring system "Food and Animal Feed Contamination"
Mercury monitoring in environment

SALGOVICOVA, S.KRIZOVA, Z. BIROSOVA.

Food Research Institute, P.O. Box 25, SK-820 06 Bratislava

Partial Monitoring System "Food and Animal Feed Contamination” is realized in the department
of Ministry of Agriculture of the Slovak Republic. It is divided into two subsystems -
"Co-ordinated Aimed Monitoring" and "Monitoring of Consumer Basket". The main aim of
Partial Monitoring System is to gain objective data about processed food and animal feeds
contamination in mutual causal connection with environmetal contamination in Slovakia. Mercury
is one of the basic contaminants investigates in above mentioned two subsystems. Penetration of
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contaminants so that mercury too from the soil to raw foods of vegetable and animal origin in the
correspodent localities defined beforehand is investigated in Co-ordinated Aimed Monitoring
since 1991. Examine and evaluate elementary foods in consumer network from the representative
regions of Slovakia is the main aim of Monitoring of Consumer Basket realized since 1993.
Besides anothers, supply of mercury into the man organism is carried out in the framework of
Monitoring of Consumer Basket. Collected data alltogether with data from another partial
monitoring systems are used for calculation of daily intake of food contaminants, for compiling
and realization nutrition policy of the state and for data for another Partial Monitoring System
"Public Health Impact of Environmental Factors".

KoKk
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