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 ABSTRACT: One of the most important problems of the modern era is the air pollution. This 

phenomenon, highly complex, has become the focus of several international organizations since the 

consequences of air pollution are felt outside the country borders. By and large wecan speak of a regional 

pollution, which consists of atmospheric contamination by waste or by products liquids, solids gas, threatening 

the health of people, plants and animals or which can attack materials, reduce visibility and cause unpleasant 

odors. On a planetary scale, the elimination or accumulation in the atmosphere of certain products, leads to 

irreparable consequences on the planet's natural balance: ozone depletion and global warming of the 

atmosphere.  This paper presents the study on the sedimentparticles in the air in Tg-Jiu. Determination of 

particulate matter from the air was done according to Standard no. 10195 / 75.Air purity.Determination of 

settled particles. In 2014 no exceeding of the maximum allowable concentration of sediment particles has been 

found  in the four sampling points and in2015, out of  a total of 60 measurements in four sampling points only 

one  was above the maximum permissible concentration. 
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INTRODUCTION 

Air quality monitoring in Tg. Jiu is made following several directions. First of all the 

air quality in Tg - Jiu is monitored using an automated station, located in the north - west part 

of the town. It is an industrial type having the representativeness area of 100m - 1km. The 

station does continuous measurements of sulfur dioxide (SO2), nitrogen oxides (NOx), carbon 

monoxide (CO), ozone (O3) and particulate matter, fraction PM10. Simultaneously 

meteorological measurements are performed such as wind direction, wind speed, atmospheric 

pressure, air temperature, humidity, solar radiation and precipitation. The data collected by 

the monitoring station are transmitted at intervals of an hour as hourly averages to the server 

of the local center (APM), where, after verification and validation, they are sent to the 

national center for certification, preparation of reports and public information. To be able to 

calculate the overall index for air quality at least three specific indexes that monitored 

pollutantsmust be available. General air quality index can range from 1 to 6 as follows: 1 - 

excellent, 2 - very good 3 - good 4 - average 5 - bad, 6 - very bad. Specific indications for 

sulfur dioxide, nitrogen dioxide and ozone values are determined by framing hourly 

concentrations in the concentrations areas in table 1. The specific index for particulate matter 

is determined by including the arithmetic average of hourly values recorded in the last 24 

hours in one of the areas of concentration in table 1. 
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Table 1.Areas of concentration for determining the overall index 

General 

index 

Areas of concentration for: 

SO2 NO2 CO O3 PM10 

1 0 – 49,9 0 – 49,9 0 – 2,9 0 – 39,9 0 – 9,9 

2 50 – 74,9 50 – 99,9 3 – 4,9 40 – 79,9 10 – 19,9 

3 75 – 124,9 100 – 139,9 5 – 6,9 80 – 119,9 20 – 29,9 

4 125 – 349,9 140 – 199,9 7 – 9,9 120 – 179,9 30 – 39,9 

5 350 – 499,9 200 – 399,9 10 – 14,9 180 – 239,9 40 – 49,9 

6 >500 >400 >15 >240 >100 

Separately from the automated monitoring station, particulate matter (PM10 fraction) 

are monitored using a mobile sampling plant, plant located in the south-east of Tg. Jiu, at a 

distance of approx. 2000 m to the automatic station. The principle of the method is the same. 

Another indicator of air quality is the sediments. They are monitored by a network of 

sampling points distributed in different parts of Tg. Jiu. 

Experimental 

For the monitoring of particulate sediment in Tg - Jiu, samples were taken from four 

distinct zones (points), located as follows: (Fig1.) P1 - located in the north of the city; P2 - set 

in the Meteor; P3 - set to limit of the functional area of SC SIMCORVAR S.A.Tg–Jiu point, 

north - east of the factory: P4 - located north of S.C. Lafarge S.A., approx. 250 m. 

 

 

Fig.1.Locations of sampling points for sediment particles in Tg. Jiu 

  

 Determination of particulate matter from the air was done according to Standard no. 

10195 / 75. Air purity.Determination of settled particles.[4].This standard specifies a method 

for determining the particulate matter from the atmosphere consisting of dust that settles by 

gravity, as well as those driven by rainfall.The method consists in collecting particulates from 

the atmosphere to the surface of known vessels, within a set time and gravimetric 

determination thereof.The recommended device for dust collection is the one in Figure 2. 
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Fig.2. Device for sampling sediment particles  

  

 In the cold season, to prevent freezing of the collection vesselsa mixture of distilled 

water and ethanol in a ratio of 3: 1 volume will be introduced instead of distilled water. 

During the warm season, to prevent the growth of microorganisms in particular algae in the 

sumps of distilled wateran amount of copper sulfate is added.The exposure time of the 

container is 30 days. 

 After this exposure, the water from the flask is poured in a glass beaker. The sampling 

is poured in the glass through a small sieve (1 mm), impurities from the screen are washed 

with a jet of water that is put in the glass too. When the sample in the cup was evaporated 

almost to dryness the remaining contents of the beaker is then passed into a porcelain capsule, 

previously brought to constant mass at 105ºC. The solutionin the capsule evaporates to 

dryness in a water bath or electric hob, ensuring the temperature does not exceed 100ºC. After 

evaporation, the capsule is held in an oven at 105ºC for two hours. The Capsule is 

thenallowed to cool in a desiccator for one hour and then weighed on the analytical balance. 

Thedrying, cooling and weighing are repeated until a constant mass. The difference between 

the residue capsule mass and the empty capsule mass is the total amount of dust deposited in 

the collection vessel.The content of sediment particles are expressed in g / m2 • month and is 

calculated using the following equation: 

[g/m
2
·month]                                       (1) 

where 

m - the mass of particulate matter from the sample in g; 

0.0177 - the amount of added CuSO4 • H2O in g; 

V - collecting vessel volume in liters; 

S - sedimentation area, in m2 

n - the number of days of exposure 

 

Results and discussions 

 Interpretation of results for sediment particles were made according to standard 

12574/87. Air in protected areas.Quality requirements. According to this standard, the 

maximum allowable amount of sediment particles in the air in protected areas it is 17g / m2 / 

month. [5] 
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 For the monitoring of particulate sediment in Tg - Jiu, samples were taken from four 

distinct zones (points), located as follows, (Fig..2.) 

 The results of the concentrations recorded for sediment particles during two years of 

study are presented in Table 2.The values represent concentrations recorded in 2014 and 2015 

Tabel 2.Stock sediment particles Tg - Jiu. 

Sampling 

point 

 

Month 

 

2014 2015 

P1 P2 P3 P4  P1 P2 P3 P4  

JAN 9,34 8,7 9,77 9,75  5,43 3,35 12,21 7,76  

FEB 11,03 9,99 13,85 8,52  11,68 5,32 6,51 5,87  

MAR 10,45 9,29 15,26 13,98  3,66 3,29 8,57 3,57  

APR 6,53 7,07 6,98 5,8  4,83 3,55 17,83 9,99  

MAY 8,02 4,21 11,93 9,19  8,56 5,04 7,44 3,94  

JUN 12,13 14,4 7,17 5,19  5,69 3,55 10,25 5,23  

JUL 10,49 10,56 6,41 6,01  5,16 5,99 7,01 8,01  

AUG 6,21 8,53 13,26 8,45  6,56 3,18 4,25 4,15  

SEP 3,15 2,42 12,24 4,00  5,79 2,74 6,33 3,45  

OCT 4,92 4,23 11,98 7,87  6,13 3,89 7,45 5,42  

NOV 3,27 4,93 13,9 4,87  4,59 4,72 8,94 3,54  

DEC 5,11 2,62 8,22 3,4  6,58 7,12 3,39 2,57  

The amount of 

concentrates 
90,65 86,95 130,97 87,03  69,84 51,74 11,18 63,30  

Annual 

average 
7,55 7,25 10,91 7,25  6,35 4,31 8,35 5,28  

  

An initial finding, but also the farthest from the point of view of environmental protection is 

that there was a single concentration exceeding the maximum permitted.However, looking at 

the results of the measurements made during the two years of study we can reveal some issues 

regarding the concentrations of sediment particles size in relation to the maximum allowable 

concentration, their evolution over time, and others. Thus,at the sampling point P1, located in 

the north of Tg. Jiu between SC ARTEGO S.A. and S.C. ROSRAMO S.A., all values 

obtained during the two years of study were below the maximum permissible concentration 

(Fig. 3). 
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Fig. 3.Changes in concentrations of sediment particles at P1. 

 

 In 2014, the highest concentrations of sediment particles were measured in June, and 

represented 71.4% of the maximum permissible concentration respectively 13.4% of the sum 

of concentrations. The lowest concentrations of sediment particles in 2014 were 

registeredbetween September and November when the values recorded were 18.5% of the 

maximum permissible concentration and over 3.5% of the sum of concentrations. The 

otherconcentrations of sediment particles during the year had values that were between 

approx. 29% and 65% of the maximum permissible concentration. In 2015, concentrations of 

particulate matter from the air showed lower values than in 2014. The highest concentration 

recorded during 2015 was measured in February and represented approx. 69% of the 

maximum permissible concentration and 16.7% of the sum of concentrations. The lowest 

concentrations was recorded in March and represented 21.5% of the maximum permissible 

concentration and 5.2% of the concentrations. 

 At the sampling point P2 located in the west of Tg. Jiu located in a residential area 

called "Meteor" during the two years of study concentrations of sediment particles had values 

that were all below the maximum permissible concentration. (Fig..4.). 

  In this area higher values were measured in 2014. Thus, this year the highest 

concentrations of sediment particles were determined in June, when the registered value 

accounted for nearly 85% of the maximum permissible concentration and 16.6 % of the sum 

of the concentrations The lowest amount of sediment particles in this area during 2014 was 

recorded in September, the value of which accounted for 14% of the maximum permissible 

concentration and only 2.8% of the sum of concentrations. The average of 2014 was 42, 6% 

of the maximum allowed. 
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Fig. 4.Changes in concentrations of sediment particles at the point P2 
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In 2015, concentrations of sediment particles present in the air had even smaller 

values. Thus the highest concentration of sediment particles was registered in December and 

41.9% of the maximum permissible concentration and 13.8% of the sum of concentration.The 

oppositevalue was recorded in September, when the concentration measured was 16.1% of the 

maximum permissible concentration and 5.3% of the concentrations. Sampling point P3 is 

located in the west of Tg. Jiu, in the area of influence of S.C. ROMANIA Lafarge S.A. and 

S.C. SIMCORVAR S.A. northward from it, at the limit of the functional area of the company 

SIMCORVAR. This is the point which had the highest concentrations of sediment particles 

and the only point where one of the values was above the maximum permissible 

concentration. (Fig.5.) 
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Fig.5.Changes in concentrations of sediment particles in point P3 

 

In 2014, the highest concentration of sediment particles was determined in March, its 

value representing 89.7% of the maximum permissible concentration and 11.6% of the sum of 

concentrations. The lowest concentration of this point was recorded in July and represented 

37.7% of the permissible limit and almost 5% of the sum of the concentrations. 

In this area of monitoring particulate matter from Tg. Jiu were recorded the highest 

concentrations of particulate, the annual average representing 64,2% of the maximum 

concentration admissible. In 2015 the concentrations recorded at this point had higher values 

than at the other points. Thus in April it was registered the only value that exceeded the 

maximum permissible concentration, which is almost 5% over the limit and represented 

17.8% of the sum of concentrations. The lowest concentration was measured in December, 

when the recorded value was below the maximum permissible concentration by 80 % and 

represented 3.4% of the concentrations. Even if there has been a concentration exceeding the 

maximum permissible amount of concentrations in 2015 it was lower than 2014 by 23.5%. 

The next two sampling points were located in the area of influence of S.C. ROMANIA 

Lafarge S.A. - Factory Tg. Jiu, in the town Bârseşti. Thus, P4 is at a distance of approx. 250m 

to the north of the factory. Concentrations during 2014 had values which showed the sum of 

which was 5.1 times higher than the maximum permissible concentration. 

The highest concentration of sediment particles was registered in March, the value of 

which accounted for 82.2% of the maximum permissible concentration and 16% of the 

concentrations. (Fig.6.). Thelowest concentration was determined in December and its value 

represented 20% of the permissible limit and 3.9% of the concentrations. During 2015, 

concentrations of sediment particles showed lower values than in 2014. The highest 
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concentration was measured in April, representing 58.8% of the concentrations. 

At the opposite pole the concentration recorded in December had a value which 

accounted for 15.1% of the maximum permissible concentration and 4% of the 

concentrations. 
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Fig. 6.Changes in concentrations of sediment particles in point P4 

 

The sum of 2015 for this point was approximately 27% lower than 2014. 

 

CONCLUSIONS 

The concentrations of sediment particles collected over a certain period depend on a 

number of meteorological factors (rainfall, wind), on the intensity of electrostatic phenomena, 

as well as on the emissions of the pollution sources. 

The network for monitoring settled particles in Tg. Jiu consists of four sampling points 

located mainly in the north and west of the city in areas of influence of major industrial 

polluters. 

In 2014 no exceeding ofthe maximum allowable concentration has been recorded in 

the four sampling points. 

In 2015, out of a total of 60 measurements in four sampling points only one was above 

the maximum permissible concentration, which represented a rate of 1.67% overruns. 

The highest concentrations of sediment particles were recorded at the P3 point, here 

being registered the only value that exceeded the maximum permissible concentration, which 

was in April, standing 4.9% above the limit. 

In 2015, the highest concentrations of sediment particles were in April, when the only 

overrun was recorded while the periods with the lowest concentrations were August, 

September and December. 
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