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Abstract: Pollution problem is one of the most important issues of the modern era, becoming a 
major problem, with important social and political implications. In this paper we presented the 
characteristics of heavy metals, we made a presentation of the most dangerous around 
Termocentralei Rovinari health effects. I presented the sampling, calculating concentrations of 
heavy metals and interpretation of results, measures to reduce pollution. 
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         1. INTRODUCTION  
 

Pollutants in air can include almost 
any natural or artificial substance capable of 
being airborne . They may appear as solid 
particles, liquid droplets, gases, or various 
mixtures thereof. The term heavy metal 
means a number of elements with high 
density (more than 5 kg / dm3 ).  

The abundance of heavy metals 
present in the living environment is the result 
of two components: one of nature geogenic 
and other anthropogenic nature 
Anthropogenic activity presents an important 
source of accumulation of heavy metals in 
soil. If it is envisaged that basically most of 
the soils are subject to these impacts , we can 
appreciate that the anthropogenic factor 
influencing almost every current general level 
of heavy metals in soil. 
Further heavy metals like mercury, lead, 
cadmium, are normally considered as 
unfavorable biologically. Emissions from coal 
power plant besides containing gas (SO2, 
NOx, CO2) and heavy metals. Such soils 
around power plants have heavy metal 

concentrations higher than levels found in 
normal soils. 
Among heavy metals, lead is found in the 
largest quantity in the atmosphere, especially 
in air in urban areas, this being due in 
particular motor vehicles.  

Although the industry is considered a 
major source of lead pollution , though in 
cities is considered that 90 % of the amount of 
lead that enters the atmosphere comes from 
burning gasoline. 
Also, the lead content in the air is correlated 
with the concentration of lead in the surface 
layer of soil. Thus, in southern Norway, 
where population density is high, the 
concentration of lead in the soil exceeds 120 
ppm., While in the central and northern, 
sparsely populated, does not exceed 25 ppm. 
The atmosphere serves as the collector not 
only metals but also organic pollutants, 
particularly of toxic metals such as mercury, 
lead , cadmium. 
The metals get into the air in aerosol form 
solid resulting from the burning of coal, oil, 
peat and some ores, the smoke smelting 
furnaces for the production of steel and steel 
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alloys. As a result of human activity into the 
atmosphere several times higher amounts of 
cadmium, lead, tin, selenium, tellurium and 
other metals than from natural sources. 
If mercury intake is about 1/3 of all 
anthropogenic emissions of this metal in the 
atmosphere. From the atmosphere, mercury 
falls on the soil surface and then together with 
surface runoff.  According to American 
researchers, serve as sources of pollution also: 
burning solid waste ( 13 % ), industry (11%), 
coal and oil (3.8 %). For these pollution 
sources disperse over the continents annually 
about 100 thousand tons of Pb . 
A serious threat is air pollution by cadmium. 
The main sources of pollution in this case are 
ferrous metallurgy , coal (38% ) , burning oil 
(12% ) etc. Cd anthropogenic emissions into 
the atmosphere (7000 t per year) greatly 
exceed emissions from natural sources ( 850 t 
per year). Along with food and air arrive daily 
in the human body mature about 50たg Cd. 
Ordinary , is retained in the body only and the 
remainder excreted Cd 2たg  
One of the first observations made was that 
the existence of a marked dependency among 
regions in the distribution of heavy metals. 
The highest concentrations were reported in 
the regions inhabited and where frequent 
rainfall . Also, the concentrations vary 
depending on the soil depth (high and low 
surface thickness). 
A common feature of heavy metals in general, 
whether they are biologically essential or not, 
is that excess are highly toxic. In plants, 
heavy metal pollution causes growth 
inhibition, they can become extremely toxic 
to cells , causing ultimately plant death . 
Several metals, such as mercury, lead and 
cadmium are naturally regarded as 
unfavorable biologically. Others are harmful 
in high concentration, but essential for the 
body in small amounts . 
Systematic pollutants that are toxic after 
entering the general circulation, specific 
causes damage to certain organs or systems 
level . 
This group covers a large number of 
pollutants in the atmosphere. Among the most 
important systemic pollutants are heavy 

metals (lead, mercury, cadmium), fluorine 
and organochlorine pesticides and 
organophosphates . Systematic Pollutants get 
into the body through breathing air directly, 
like heavy metals are adsorbed on 
particulates, or indirectly with food, such as 
pesticides. The effects carcinogenic 
organochlorine insecticides may be attributed 
and of monomers used to make plastics . 
Among the most important inorganic 
pollutants are carcinogenic asbestos, arsenic, 
chromium, nickel. 
 
2. HEAVY METALS IN THE 
ROVINARI 
 
Heavy metals analyzed in particulate matter 
collected on filters were: lead, arsenic, 
cadmium and nickel. For this method was 
used according to SR EN 14902/2007 . 
Ambient air quality : Standard method for 
determination of Pb, Cd, As and Ni in the 
PM10 fraction of particulate matter . 
After conditioning , the filters were retained 
particulate matter (PM10) are subject 
mineralization using a digester.  
The mineralization is carried out using nitric 
acid and hydrogen peroxide . 
Reading heavy metals in the mineralized 
samples was done with a Perkin Elmer atomic 
absorption spectrometer - AAnalyst 700, 
flame and graphite furnace with automatic 
source change atomization. The mass of each 
element of the filters analyzed is calculated 
using the: 
 

 part

tot
saa A

A
FVm  

              (1)            
where:: 
ma =  is the metric mass, in ng ; 
βa = is the mass concentrations of the element 
in the sample solution in ng/mL; 
Vs = is the volume of the sample solution in 
mL, indicated for soft ; 
F = is the dilution factor indicated software  
(F = 1 when not carried dilution of the sample 
solution ) ; 
Atot = is exposed filter surface in cm2; 
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Apart = is the surface area of the filter, in cm2 
(in the case of the Atot = Apart). 
Thus, the equation becomes: 

FVm saa  
             (2)                                                     

The same procedure is covered and for the 
controls. 
Then, the calculated concentration of each 
component In the air taken in ng / m3 using 
the following  

V
mm

C Laa
a


            (3)                                             

where: 

Ca = is the mass concentrations of the element 
in the air sampled in 
 ng/m3; 
ma = is the mass collected on the filter 
element , in ng; 
mLa = is the mean value of the filter control of 
laboratory,  ng; 
V  = is the volume of air drawn in m3. 
According to SR EN 14902 , concentrations 
are reported at ambient conditions (conditions 
sampling). Levels of average monthly, annual 
average permissible limit values for the 
elements analyzed are shown in Fig . 1 . 
 

 
         

 

 

fig. 1. Concentrations of heavy metals in the air in the Rovinari 
 

Limit values for heavy metals analyzed are 
considered permissible annual averages . 
Interpretation of results was done according 
to the provisions of Law 104/2011 on ambient 
air quality . 
The amount permissible limit for lead is 
0,5たg / m3 . The highest concentrations of 
lead in the air were recorded in January, when 
the monthly average of the highest value , it 
represents over 16 % of the monthly average. 
The lowest concentration was recorded in 
June, representing about average for this 
period . And 2.7% of the annual amount is 
over 270 times lower than the limit allowed. 
In terms of annual average concentration , 
which relate to the limit value , it was over 89 
times lower than the limit for lead in the air. 

For permissible limit value of cadmium in 
ambient air is 5ng / m3 . 
The annual average concentration of cadmium 
obtained in 2013 represented only 14.1 % of 
the allowable limit. In the case of cadmium, 
the highest concentrations were recorded in 
February and October when monthly averages 
of these periods represented more than 20% 
of the allowable limit . 
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Lowest concentrations were measured in 
September, when the monthly average was 
only 3.7 % of the allowable limit.  
The presence of nickel in ambient air is 
allowed value to 20 ng/m3. 
Comparing the monthly average 
concentrations permissible limit value, it 
appears that they are well below the limit. 
The highest concentrations of nickel in the 
air were recorded in September, the 
monthly average obtained for this period 
representing 8.3 % of the allowable limit. 
Lowest concentrations were recorded in 
November , the monthly average of this 

period is less than 1 % of the allowable 
limit. 
In terms of annual average concentration , 
it represented in 2013 approximately. 2.6% 
of the limit. 
In order to comply with emission limit 
values, operators of large combustion 
plants with developed programs for the 
progressive reduction of annual emissions 
of sulfur dioxide , nitrogen oxides and 
dust. 
These programs are then negotiated and 
approved by local environmental 
authorities , becoming an integral part of 
compliance programs. 

 
3. CONCLUSIONS 
 
The programs for the progressive reduction 
of emissions of pollutants must contain 
information on: 
- Operational data of large combustion 
plants; 
- Emission limit values and justify any 
derogation applied; 
- Technological measures proposed for the 
progressive reduction of emissions of 
sulfur dioxide, nitrogen oxides and dust up 
to the emission limit values; 
- Timetable for implementation of 
technological measures; 
- Measures for emission monitoring; 
- Estimates of implementation costs of 
technological measures to reduce 
emissions monitoring and impact; 

- Target emissions of large combustion 
plants each. 
All final proposals were included in the 
national program to reduce emissions of 
sulfur dioxide, nitrogen oxides and dust 
from large combustion plants, approved by 
the Ministry of Environment. 
Concentrations of heavy metals in dust 
(Pb, As, Cd, Ni) has been no breach of the 
limits allowed for them. 
Highest concentrations in that annual 
averages were located as close to the 
permissible limit were those of arsenic, 
cadmium followed, and the lowest for lead 
and nickel. 
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