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Goals of the investigation

identification of physico-chemical
mechanisms of chemical contamination
of the territory of town Karabash due
to the impact of the blister copper
production plant;

comparative statistical analysis of

trace elements abundance in mineral
(air, snow, soil, well water) and
biological (grass, cow’s internal, milk)
objects of the Karabash ecosystem;

determination of microelements
partitioning between entero-sorbent
Bifezh® and internal of cows.



Internal and inter-laboratory quality control of
primary analytical data collected on the territory
of Karabash

Analyiticallmethoads:
AAS(2);
Analyiical Groups:

(1) - Institute of Solid State
Chemistry UB RAS, Ekaterinburg,
Russia,

(2) - Sverdlovsk Science -
Research Veterinary Institute,
Ekaterinburg, Russia;

Objects (samples): snow (74),
drinking water (60), soil (21).
Elements analyzed: Mg, Al, Si, Ca, Ti,
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As,
Se, Rb, Sr, Mo, Cd, Sn, Sb, J, Te,
Cs, Ba, La, Ce, Hg, Te, Pb, Th, U.

ICP-MS (1)

In the experiments with animals a
groups of 14 milkers (milk producing
cows) and 12 calves were selected from
the farmer’s herds.

The duration of the experiments was 5
months.

Each of the groups was divided into the
experimental and control subgroups.
Animals in the experimental group were
fed by 100g (milkers) and 60 g (calves)
of entero-sorbent in addition to the
usual portion of daily forage.

The samples of blood, urine, milk were
collecting for elemental analysis one
time in 10 days; samples of internals
(muscles, kidneys, liver, heart, lungs,
bones) were collected after autumn
animal slaughtering.
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Physicochemical medeling
off chemical
contaminauen of the
territery of the city' due te
the Impact of the: blister;

COppEr production plant.
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Vaporization of metal impurities at the final stage of
blister copper melt formation as a factor of chemical

pollution

Example ofi correlation
PEtWeEen the
aplinadance: of MINoK
metals Inrikarakash
snew: and calculated
volatility: (P) ef the
same: pure metails at
the temperature of
PIIStEr COPREN formation
(1260 °C).



Comparative statistical analysis of trace elements
distribution between snow, soil and surface water on
the territory of the city

Chemical elements
PartitioAINg PELWEEn
melted snew: and soil
at the same ponts
(Vert fig.);

Minor elements
distribution; bEtWEER
soill'and well water at:
the same points of the
teniteny. (mgnL ia.).
Zc is the total soil
contamination
index, r.u.



Mass transfer of the minor elements from grass
(forage) collected at the territory of Karabas to the
blood and urine of milkers

*Typical example of the chemical
elements partitioning between grass
(forage) and blood (upper figure), and
grass and urine (lower figure) detected
for the concrete animal;

e |t is indicated that the correlation
coefficients of correlations which
describe chemical elements partitioning
are more significant for the pair “blood
— grass” (r=0,850) then for the pair
“grass — urine” (0,750) .

C(grass, blood, urine) — concentration of the
elements in the sample of grass (forage),
urine.



Abundance of microelements in the cow’s milk and
their mass-transfer in the chain "milk - urine”

<<

eTypical for Karabash cows abundance
of chemical elements in the milk and
urine (a);

e between samples correlation of
chemical composition of cow milk (b)

e correlation of urine and milk chemical
composition characteristic for cows at
the territory of Karabash (c) .

C( milk, urine) — concentration of the
elements in the sample (“N” denotes number

of the sample ) of milk, urine.



Revealed low level of contamination of Karabash
milk with regard to the abundance of toxic chemical
elements

Chemical composition of
cow's milk'samples from
Karabashiin comparison with
the data on milk from
standard dairy farms
(Calabria, Italy):
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Generalized data on the efficiency of sorbent
Bifezh as a bovine entero-sorbent

Distribution coefficients g iy
Kd for microelements a e
between entero-sorbent WY 7 SO R

Bifezh and organs within
experimantal group of
cows as a function of
microelements
concentration in organ of

animal. =
Kd = (mass of microelement in
the sorbent, mkg/q)/(mass of , .
microelement in the organ, ‘ ‘ ‘ | ‘ | ‘ ‘ |

mkg/q)




Resume

Elows of micreelements, the main seurce off Whichr en the tesritory. of:
town Karalash Is cupper smelter plant, are determined to have
logarthmic linear rule off partitioning WIthin the: chains “aiir (Snoew)-
Water-soll=grass-cow?.

The elementall composition off cews! milk at the contaminated terrtory
deesn’t contain imcreased!levels of alll controllablermicreelements (alkove
background level)reven ini the case the mternall ofi the animals contain
extremely highilevels off the same chemical elements.

Coemparisen of partitioning ofi more the 25 micreelements between
entero-sorent Bifezh®rand different organs ofi cows allowed to
estimate general Isethern of selectivity. ofi ther given; entero-sorbent
toward the micreelements.

The role oft medication Bifezh®) as; an| effective protector agaimnst

penetration of such micreelements as Ni, As, Cd, Cr, Cu, Pb, Co in the
Internal of the cows IS established expermentally.
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