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flowers, great nettle and moss were done. Sixteen parallei 
sampies of each plant species were taken. They were mine
ralised by heating at a temperature of 400-450°C (tab. 4). 

The concentrations of elements determined in ashes 
were compared with their baseline equivalents in uncon-

taminated soils. The investigations have shown that the moss 
has the greatest ability for bioaccumulating chemical ele
ments. The meadow grass follows it. By continuous mowing 
and removing of the grass, toxicants can be eliminated from 
the contaminated soil. 

Determination of PGE in nonsilicate rocks 
by fire assay with NiS collector 

Jan Pasava*, Ivan Rubeska*, Vaclav Sixta* 

For the study entitled Sourees, transport and jraetiona
tion oj PGE in classieal and uneonventional geologie envi
ronments oj the Bohemian Massif carried out at the Czech 
Geological Survey, black shale, basic and ultrabasic rocks 
as well as sampies of Cu-Ni ores from the Ransko gabbro
peridotite massif, Cu-Ni ores bound to diabase dykes intru
ded into granite rocks of the Luzicky (Lusatian) plutonium 
had to be analysed. 

The samples were powdered to analytical grain size and 
the PGE collected into a NiS button with reduced mass 
(approx. 2 g). The advantage of reducing the mass button is 
a lower blank, generally due to PGE impurities in the nickei 
reagent used in the fusion charge and a less time consuming 
treatment (crushing, dissolution, filtering) of the buttons. 
The disadvantage, on the other hand, is that the composition 
of the sample influence s the composition of the fusion 
charge more strongly and thus may affect the processes and 
the final sulphide button formed during the fusion. 
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Any sulphur present in the sample increases the total 
sulphur content in the charge and phases with a higher 
sulphur content insoluble in hydrochloric acid may be for
med. To avoid this difficulty the sulphur content in the 
samples was determined first and the amount of sulphur 
added to the charge was correspondingly reduced. 

When analysing black shale another problem is caused 
by non-carbonate carbon. During fusion part of the sulphur 
present in the fusion charge is oxidised to sulphur dioxide 
and escapes into the atmosphere. This is evident from the 
fact, that the S/(S+Ni) ratio in the fusion charge s used by 
different authors varies between 0.35-0.48, whereas in the 
resulting button (which should mainly be NbS2) this ratio is 
only 0.27. Any carbon present in the sample reduces the 
amount of sulphur oxidised and thus again may affect the 
final phases of the nickel sulphide formed. The effect of 
carbon had to be taken into account above about 3 % C. 

In the solutions resulting by dissolution of the buttons 
PGE were measured by graphite fumace AAS as well as by 
ICP-MS (lo w contents). The results were checked by analy
ses of several SRM. 

Toxic chemical elements in Moscow 

Alexander A. Volokh * 

Our Institute, in co-operation with other organizations, 
has carried out (spend) an estimation of an environment of 
Russian cities since 1976. Among another Moscow is taken 
in. The basic objects of research are soil, snow, bottom 
deposits, water and atmospheric air. In basic, the most toxic 
elements (As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sb, V, Zn) 
and contents of rare elements on territories, where there is 
an emission of these elements, have been studied. 

Repeated daily instrumental measurements of a concen
tration level of some elements in atmospheric air in cities -
important necessity of an estimation of quality of the air. 
This monitoring of atmospheric air allows to establish dy
namics of change of quantitative and qualitative structure of 
the elements in the air. 

Similar studies conducted in Moscow has revealed a 
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wide spectrum of pollutants in atmospheric air of populated 
area sited in the outskirts of the city. Using the enrichment 
factor, three groups of microelements differing in origin are 
differentiated: (i) elements ofterrigenic origin (Si, AL.); (ii) 
elements related to heat power plants impact (V, Ni); (iii) 
elements supplied by industrial zone (Cr ... , Sn). Soil sam
pling gave grounds, to indicate pollutants' paths from major 
sources over the area. 

Effectiveness and representativity of litho- and atmo
geochemical environmental studies are defined by philosop
hy of the project and by quality of analytical results, and 
application of the same analytical "instrumental kil" should 
be preferred to the free artist' spalette here. Samples may be 
analysed for a wide variety of the elements using quantita
tive OESA, INAA and XRF combined. 

Data on a condition of soil and snow are used in cities 
for an estimation of the area and the level of pollution. In 
the last years a map of the territory of Russia (on the scale 
l : 5,000,000), and of separate cities (scales l : 25,000-



1 : 100,000) also, have been prepared. These works allowed 
to allocate sites, subject technogenic to influence and to give 
the recommendations to municipal agencies for acceptance 
of effectual remedies. 

The bottom deposits which accumulated toxic com
pounds of heavy metals, mineral oils, organochlorine com
pounds and many other dangerous for the people technoge
nic substances, required special attention. The level of 
bottom deposits pollution is the highest in sites with influ
ence of the river Moscow and other rivers and brooks, 
receiving drains disposed beside of the industrial enterpri
ses. The concentration of the element s and compounds in 
bottom deposits depends on their lithological structure and 
hydro-geological regime. 

Representativity of ecogeochemical studies is defined 
not by methodology alone, but also by quality of soil and air 
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sampIes ' analysis. The following methods are most widely 
used for instrumental analysis of atmospheric aerosols: 
lNAA, lCP, XRF, AAS, quantitative OESA; organic com
ponents of atmospheric air are determined using chromato
graphic MSA and gas chromatography. A combination of 
lNAA and quantitative OESA has shown very good accura
cy and precision when used for the same sample. A combi
nation of chromatographic MSA and gas chromatography 
provides an identification of more than 200 compounds in 
atmospheric air pre-concentration with Carbochrom-type 
sorbent. Similar techniques are used for elementary analysis 
of soils, with semi-qualitative OESA as a leader because of 
low costs. lnter-Iaboratory control has shown that a rarefac
tion in contents of certain elements of several decimal orders 
is a real possibility when analysing the some soil sample. 

Express-method for definition of the mercury occurrence modes 

A.A. Volokh*, A.A. Kolesov*, A.E. Chernova** 

Mercury (Hg)-containing systems in the naturaI and 
technogenic objects have been studied by fairly many spe
cialists as geochemists, ecologists, analysts and medicine 
researches for the many decades. Mercury is an important 
component of the mineral raw, and its microamount in the 
different natural formations (mineraIs, ores, rocks, natural 
waters, gases, oil, etc.) allow us to use it as an indicative 
element in the geochemical search of deposits, as well as 
revealing of ore substance genesis. Besides, a special atten
tion is paid to the mercury as one of the most dangerous 
environmental element-contaminant. 

However, while the problem of mercury gross definition 
is solved, opposite, the definition problem of smalI amount 
of mercury modes in the studied substances is a hard yet. 
Firstly, it is stipulated by a variety of mercury modes related 
to physical and chemical specifics of mercury and its com
binations and, probably, not quite high resolution of the 
analytical methods. 

Mineralogical method, method of phase chemical ana
lysis and thermic evaporation (vozgonka') method are the 
base ones for revealing of mercury localisations forms. 
Chemical method is based on a consequent extraction of the 
mercury with the help of selective solvents. 

Thermic method, based on mercury reduction up to 
elementary condition from the different mercury compo
unds under the linear or step-by-step sample heating, is used 
by the most of scientists. 

Thermic method, based on the mercury reduction from 
its different combinations under the linear or step-by-step 
sample heating up to elementary condition, is used by the 
most of scientists. 
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We present a direct operative method of receiving of 
thermic extraction spectrum under continuous linear -
step-by-step heating on the sample (without sample prepa
ration). This method is based on the sample temperature 
scanning with a future detecting of the atomic mercury by 
the Zeeman atomic absorption spectrometer. A 50 mg sam
ple is heated up to 100-800°C and fixed during 1 minute 
every 100°C for receiving a full mercury escape. Time and 
temperature of the heating could be changed relating to a 
task formulated. FulI analysis time is 10 minute. Measuring 
results are automatically recorded, and could be transformed 
in the different formats for a future processing. 

Our method is characterised by the following preferen
ces: 

1) a sample analysis without a preliminary sample pre
paration despite the different mercury content in the sample, 

2) a possibility for regulation of time and temperature of 
mercury vapour escape, 

3) a graphic monitor screen form of the results revealed 
(a thermic spectrum of the mercury escape), 

4) express analysis and its selectivity in case of absence 
of a gold sorbent in an instrument. 

lnterpretation of the data received are following: 
Amount of the mercury escape maximums (thermo

forms) linearly corresponds to amount of the mercury modes 
in the sample. We suppose to mark three main groups of the 
mercury thermoforms: 

1 -low-temperature thermoform - up to 300°C, 
2 - middle-temperature one - from 300 till 500°C, 
3 - high-temperature one - from 500 till800°C. 
And these thermoforms correspond to the following 

modes of the mercury occurrence in the sampIes studied: 
1- elementary, sorbed (both chemically and physical

ly), oxides, fluorides and sulphates of mercury, 
2 - mercury sulphides (cinnabar, metacinnabarite), 
3 - isomorphic mercury in sulphides. 
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