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DТОЬО TОМСЧТФ аТЫН ТЧ DОЮЭЬМСХКЧН ЬОТЭ ЦОСЫОЫОЧ JКСЫОЧ ОЫПШХРЫОТМС ТЧЬЛОЬШЧНОЫО ЛОТ НОЫ GКЬПöЫНОЫЮЧР ТЧ 
Niedersachsen eingesetzt. Die Horizontal-ψШСЫЭОМСЧТФ ФКЧЧ КЮßОЫНОЦ КЧРОаОЧНОЭ аОЫНОЧ, ЮЦ ψШСЫЮЧРОЧ ТЧ 
umweltsensiblen Gegenden zu vermeiden, indem НОЫ ψШСЫЩХКЭг КЧ НОЫ τЛОЫПХтМСО ЬШ РОХОРЭ аТЫН, НКЬЬ ОЫ ЦКЧМСЦКХ 
kilometerweit vom unterirdischen Zielort entfernt liegt. 

HШЫТгШЧЭКХО ψШСЫЭОМСЧТФ ЦТЭ РЫößОЫОЫ RОТМСаОТЭО ЬЩТОХЭ ОТЧО ОЧЭЬМСОТНОЧНО RШХХО ТЧ ОТЧОЦ PЫШУОФЭ гЮЫ 
EЧЭаТМФХЮЧР ОТЧОЬ ЛОНОЮЭОЧНОЧ нХ- ЮЧН GКЬЯШЫФШЦЦОЧЬ КЧ НОЫ ЧШЫНöЬЭХТМСОЧ KüЬЭО НОЫ IЧЬОХ SКМСКХТЧ ТЦ 
Ochotskischen Meer im fernen Osten Russlands. Das Chayvo Feld vor Sachalin wird mit zahlreichen Horizontal-
ψШСЫЮЧРОЧ ЦТЭ РЫШßОЫ RОТМСаОТЭО ОЫЬМСХШЬЬОЧ, НТО ЯШЧ ОТЧОЫ КЧ LКЧН ЮЧН ОТЧОЫ ЯШЫ НОЫ KüЬЭО РОХОРОЧОЧ ψШСЫКЧХКРО КЮЬ 
РОЛШСЫЭ аОЫНОЧ. EТЧ TОТХ НОЫ ψШСЫЮЧРОЧ аЮЫНО СШЫТгШЧЭКХ üЛОЫ ЦОСЫ КХЬ 1β KТХШЦОЭОЫ LтЧРО ЧТОНОЫРОЛЫКМСЭ, аШНЮЫМС ЬТО 
гЮ НОЧ ХтЧРЬЭОЧ НОЫ АОХЭ РОСöЫОЧ. DТО AЧаОЧНЮЧР НТОЬОЫ ψШСЫЭОМСЧШХШРТО ЫОНЮгТОЫЭ НТО EЧЭаТМФХЮЧРЬФШЬЭОЧ und 
ЦТЧТЦТОЫЭ НТО EТЧаТЫФЮЧР КЮП НКЬ MООЫ, НК гЮЬтЭгХТМСО ψШСЫТЧЬОХЧ ЯШЫ НОЫ KüЬЭО ОТЧРОЬЩКЫЭ аОЫНОЧ ФöЧЧОЧ. 
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The enterprises of aluminum industry are considered to be the typical sources of environmental contamination 
by fluoride. Fluorine reacts with other elements. Excessive presence of fluoride in the environment leads to fluorosis 
(chronic intoxication by fluorine leading to serious disturbances in the human skeletal system), malfunction of the 
nervous activity and brain dysfunction. Fluorides attack the immune system, causing the so-called autoimmune diseases. 
Such weakening of the immune system can cause cancer, rheumatoid arthritis, multiple sclerosis, etc. The negative effect 
of fluoride is also observed in the thyroid gland which regulates the metabolism of the human body. It can also cause a 
variety of diseases. 

According to the snow survey [1], we can conclude that the Krasnoyarsk Aluminum Plant is a major source of 
fluoride pollution in the city. The concentrations of fluoride increase more than ten times from west to east of the city [1]. 

In 2013 snow samples were collected at distances 1 to 3 km from the Krasnoyarsk Aluminum Plant. In 2014 
samples were taken at a distance of 1 to 3 kilometers and further from the south-west to north-east from the Krasnoyarsk 
Aluminum Plant. Collection, preparation and analysis of samples were performed according to methodical 
ЫОМШЦЦОЧНКЭТШЧЬ ЭКФОЧ ПЫШЦ V.σ. VКЬТХОЧФШ’Ь КЧН I.M. σКгКЫШЯ'Ь аШЫФЬ КЧН ЭСО ХШЧР-term experience stored by the 
workers of Geoecology and Geochemistry Department (TPU). Totally, 8 snow water samples were examined by 
potentiometric analysis with a fluoride ion-selective electrode for determining fluoride. 

Table 
Results of potentiometric analysis snow water 

Remoteness from Krasnoyarsk 
Aluminum Plant 

VКХЮО, ЦР/НЦ ³ 

2013 
1 km on the north-east 13,13 
2 km on the north-east 13,76 
3 km on the north-east 15,38 

2014 
1 km on the north-east 11,34 
2 km on the north-east 8,99 
3 km on the north-east 9,80 
8 km on the north-east 3,45 
13 km on the north-east 1,20 

 
Thus, it is seen that the concentration of fluoride in snow water is increased over the whole territory in 2013. 

This is due to the fact that fluoride is a volatile element and can be transported over long distances. However, the 
concentration of fluoride in the snow water samples decreases with distance (from 8 km) in 2014. 
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