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Abstract       The purpose of this paper is to present the results of monitoring 
the river Timis in terms of inorganic compounds content (sulphates, 
phosphates, chlorides) in the period 2011-2013. The water monitoring was 
done in six points along the river Timis, situated close to the localities: Slatina-
Timis, Caransebes, Gavojdia, Lugoj, Cebza, Graniceri. The results shown that 
chlorides and sulphates content is low, corresponding to first class of water 
quality. Inorganic ions concentration profile study recorded the same upward 
trend from upstream to downstream with increasing diffuse pollution points, 
the concentrations were lower in 2013 compared to 2012 and 2011 to sulfate 
ion and chloride, but slightly increased in 2013 compared to previous years, 
the phosphate ion. Elevated concentrations of phosphate ion, are recorded in 
semesters I and IV, when consumption biogenic elements by plants is low. 
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Water pollution is regarding today as a major problem 

and which, globally will increase because the chemical 

industry, mining and agriculture uses or release in 

nature more and more chemicals and decomposition 

with serious environmental impact on the environment. 

In the category of chemical compounds disturbers of 

surface water quality are included inorganic ions 

sulfates, phosphates and chlorides. 

Inorganic salts such as chlorides, sulphates or 

phosphates leads to an increase in the salinity of the 

water and some of these can lead to increased hardness. 

Chlorides in large quantities make water unfit for 

drinking and industrial water supply, irrigation. Salts of 

nitrogen and phosphorous produce rapid growth of 

algae in surface waters (Radulescu, H., 2003). 

Phosphates can occur phosphate rocks from soil 

washing, anthropogenic sources, especially detergents 

industry. The concentration of phosphate ions in water 

affects aquatic life in large quantities acting as an 

inhibitor of some species (S. Serban, 2011). 

Pollution of surface water with inorganic salts may be 

due either to a point pollution caused by domestic and 

industrial wastewater discharge to surface water or 

diffuse pollution, with an unidentified and controlled 

origin, but can be generally associated pollution from 

agriculture (Cozma A., 2006b). 

Previous studies have performed in Banat high 

groundwater contamination of surface and depth with 

nitrogen compounds (nitrates, nitrites, ammonia) 

originating from livestock waste or fertilizers used 

unwise (L Cuc, 2001 Lăzureanu A., 2000 Sambotin D., 

2007, Popovici GL, 2010, Popovici GL, 2011), and 

heavy metals or pesticides (Cozma A., 2005, Cozma 

A., 2006a). 

The purpose of this paper is to monitor the content of 

inorganic ions (sulfates, chlorides, phosphates) in 

surface water collected along the river Timis, 6 

sampling points: Slatina-Timis, Caransebes, Gavojdia, 

Lugoj, Cebza, Graniceri, quarterly between 2011-2013. 

 
Material and Methods 
 

Timis river water quality was monitored 

quarterly, during 2011-2013, in six control ponts on the 

main course of the river, Slatina-TimisCaransebeş, 

Lugoj, Gavojdia, Cebza, Graniceri, points evenly 

distributed between the springs and the exit point of the 

river, namely border with Serbia.  

The Slatina-Timis sampling point (1) is 

located on the upper reaches of the Timis river and can 

be considered, as a reference point, a witness, being 

located upstream of potential pollution point sources 

such as Caransebes, Lugoj cities or some factories and 

livestock complexes. 

The sampling point Caransebes is located near 

the water intake for drinking water abstraction in the 

city water plant No.2 Caransebes.   

The sampling point 3 Gavojdia is located 

downstream of the junction points of Timis with 

Nădrag and Spaia streams and Bistra River, possible 

pollution sources of the Timis, but situated before 

Lugoj city, a major source of pollution.  

The sampling point 4 Lugoj is located 

dawnstream of the Cebza point and the Timis river go 

through aprox.4 kilometers,divining it in two parts. 

Sampling point 5 Cebza is located 

downstream of the Timis-Bega River splitting point, 
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downstream from the discharge of sewage from the 

city of Lugoj.  

The sampling point 6 Graniceri is located 

close to the border with Serbia, about 7 km 

downstream from the confluence with the streams –

Birda-Lanca that collects wastewater from livestock 

belonging to Ciacova farm and downstream of the pig 

farm Peciu which discharging sewage directly into the 

Timisriver. 

The inorganic ions (chlorides, sulfates, phosphates,) 

were measured according to SR ISO 9297/01, SR USA 

- 95, SR EN 1189. 

 
Results and Discussions 

 
The experimental results are shown in Tables 1-9 and 

Figures 1-3. 

The content of phosphates into surface waters is 

legislated by government ordinance 114/2002 

completed by decree 161/2006, according to which 

surface water quality corresponding to the class a 

maximum content of 0.1 mgP / L, Class II quality in 

ortho-phosphate content of between 0.1-0.2 mgP / L, 

category III quality values between 0.2-0.4 mgP / L, 

quality mgP 0.4-0.9 IV / l and quality of more than 0.9 

V for mgP / l. 

According to this classification is found that, in 2011, 

Timisriver falls into class I, except for the section 

Cebza-Graniceri, when the semester corresponding 

values were recorded as class II. The maximum value 

of 0.1567 mgP / L was determined in water sample 

from Graniceri. Value limit of 0.1467 mg / L 

corresponding water quality was obtained and II 

Semester IV Caransebes sampling point, resulting as a 

point of pollution with phosphate. It is noted that the 

average annual values recorded on the studied sections 

do not exceed 0.1 mg / L corresponding to a 

classification in grade quality. 

In 2012 there is a tendency to maintain water quality in 

water class superior quality I recorded maximum value 

is 0.236 mg / L in the first half, the sampling point 

Graniceri. Above the threshold value of 0.2 mg / L 

corresponding quality class III was recorded and Cebza 

in a year. 

In 2013, with the exception of sampling points 

Graniceri andCebza whose average values of 

phosphate Included falls into category II quality 

upstream quality Class I correspond with values below 

0.1 mg / L. The maximum values are recorded in the 

first decade of the year, in winter, characterized by 

high rainfall. 

Cebza and Graniceri control points are characterized by 

higher levels of orthophosphate in surface water, with 

an annual average of 0,120 mgP / L or 0.097 mg / L 

near the threshold limit of 0.1 mg / L corresponding 

passage in second category of quality. 

If the waters cross land who are rich in humus when 

phosphateis organically bound, phosphate-enriched 

them. Also, a significant share returns diffuse pollution 

from agriculture (fertilizer management on nitrogen 

and phosphorus). Monocalcium phosphate in water can 

originate mainly from the remains of plants or animals 

by their mineralization. Monocalcium phosphate is 

soluble and is a form of digestible phosphorus. 

Concentrations greater than 0.5 mg / l of phosphate 

phosphorus in surface waters cause progressive 

eutrophication of the lakes, by favoring the 

development of algae. 

Previous studies have shown a high intake of 

phosphate ions in surface waters in the country. The 

river Jiu was framed in 2010 in the categories of 

quality II-V depending on the content of phosphate ion. 

Maximum values recorded 1,499 mg P / L (Serban, 

2011). 

Phosphate regime in surface waters is generally 

analogous of nitrates, the minimum maximum during 

the growing season. 

In the category indicators of salinity ions were 

determined concentrations of sulphate and chloride. 

Sulfate ion found in natural waters at concentrations of 

30-120 mg / l and is due to dissolution of minerals such 

as CaSO4 ∙ 2H2O (gypsum) ∙ 7H2O MgSO4, Na2SO4 ∙ 

10H2O . Sulfate ion content in industrial waters is 

higher and varies rather widely. Sulfate ion is not toxic, 

but in amounts greater than 250 mg / l in drinking 

water has a purgative action. Also, in concentrations 

greater than 300 mg / l sulfates have aggressive action, 

and from 800 mg / l attack the concrete construction. 

Sulfur content in surface waters, according to 

government ordinance 114/2002 completed by decree 

161/2006, correspond to the class quality for maximum 

content of 60 mg / L, Class II quality for a sulfur 

content up to 120 mg / L, category III quality values 

between 150-250 mg / L quality IV by 300 mg / L and 

the quality of V for more than 300 mg / l. Timis river, 

fall, in terms of sulfur content in class I in all the three 

years analyzed, with a low, below 60 mg / L sulfate. 

Chloride ion is present in natural waters, from the 

ground or from pollution. The existence of large 

quantities Cl
- 

 ion in water can be caused by water 

washing salty soils, rocks NaCl and penetration into 

surface waters due to wastewater. In this case, with the 

presence of chlorides and it signals the presence of 

ammonia, nutrients, increasing the concentration of 

organic substances and other pollutants. 

Depending on the content of chlorides, surface water 

quality in the following categories: Category I, for less 

than 25 mg / L chlorides, category II chloride content 

of between 25-50 mg / L, category III between 50-250 

mg / L, category IV 250-300 mg / L and category V 

300 mg / L. 

Chlorides concentrations are usually below 10 mg / L 

in the nearside regions. At concentrations above 100 

mg / L water taste salty. Chloride with excess water is 

not fit for human consumption, can have adverse health 

effects. Starting from 500-700 mg / l, the presence of 

chloride in water can be felt about organoleptic 
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In contact with concrete, chlorides in water react with 

calcium carbonate to form calcium chloride. Because 

of this, water with high chlorine content may have 

influence on concrete. The content of chloride in 

groundwater can vary between 20-250 mg / l. 

In surface waters chlorides are present in relatively 

small concentrations of 0-30 mg / l. In groundwater 

from deep canvas are present in concentrations of 5-15 

mg / l. 

Values recorded on the river Timis regarding the 

chloride concentration falls within the appropriate 

Class I water quality, with a trend of increasing 

concentrations from upstream to downstream. The 

sampling point Cebzarecording the maximum chloride 

concentration 27 mg / L corresponding to the category 

II quality in 2012. Similar results on the concentrations 

of chloride and sulphate ions in surface waters have 

been reported on the river Jiu in 2010 (Serban Adina-

Sanda, 2011). 

Note that if the chlorides and sulfates during Timis 

River do not exceed the limits of Class I quality 

phosphorus concentration in surface water is higher. 

Orthophosphates goes into active agents washing 

detergents and household uncontrolledwastewater 

discharges during rivers represent a potential source of 

phosphorus pollution. However, the mean values 

recorded for the three anions, in the three years 

analyzed, do not exceed the limits proper framing in 

grade I. Elevated phosphate ion, are recorded in 

semesters I and IV, when consumption of biogenic 

elements plant is reduced. 

Variation of average content of chlorides in the three 

years analyzed indicate the trend of increasing 

concentration upstream to downstream growth points 

generated by diffuse pollution. Depending on rainfall, 

there are variations in the average concentration value, 

maximum value being recorded in 2013 and 2012. 

With the exception of the minimum sampling point 

Frontier in 2013, water quality is of category I. 

The average content of phosphate ions keeps rising 

profile, with maximum values recorded Cebza and 

Graniceri points in the three years analyzed. In 2013 

recording values are slightly increased compared to 

2011 and 2012 without exceeding the threshold of 0.2 

mg / L. 

Profile of sulphate ions concentration recorded the 

same upward trend from upstream to downstream with 

increasing diffuse pollution points, the concentrations 

were lower in 2013 compared to 2012 and 2011.

 

Table 1 

 Chloride content (mg / L) in water samples taken from Timis river in 2011 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 4.6 4.9 6 5.2 5,175±0,602 

Caransebes 6.0 4.6 4.9 5.3 5,2±0,605 

Gavojdia 8.0 7.0 10.0 9.0 8,5±1,290 

Lugoj 10 12 10 13 11,25±1,5 

Cebza 13 8 20 22 15,75±6,448 

Graniceri 13 12 24 23 18±6,377 

 
 

Table 2 

Sulphates content (mg / L) in water samples taken from Timis river in 2011 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 19.9 10 15 17.6 15,625±4,250 

Caransebes 22.1 9.6 14.5 24.6 17.7±6,899 

Gavojdia 48.1 37.6 16.9 20.3 30,725±14,707 

Lugoj 40 34 16,5 22,1 28,15±10,754 

Cebza 48,3 44,8 44,2 27,5 41,2±9,310 

Graniceri 47,5 39,6 40,5 36,9 41,125±4,517 

 
 

Table 3 

The phosphorus content (mg / L) in water samples taken from Timis river in 2011 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 0.0167 0.0067 0.02 0.0367 0,02±0,0124 

Caransebes 0.0133 0.0067 0.0167 0.1467 0,045±0,067 

Gavojdia 0.0833 0.0033 0.02 0.06 0,041±0,036 

Lugoj 0.1 0.0042 0.03 0.05 0,046±0,040 

Cebza 0.1367 0.0167 0.0233 0.04 0,054±0,055 

Graniceri 0.1567 0.0233 0.05 0.02 0,062±0,064 
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Table 4 

Chloride content (mg / L) in water samples taken from Timis river in 2012 

 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 6.3 2.8 3.5 3.5 4,025±1,552 

Caransebes 6.3 3.8 3.8 3.8 4,425±1,250 

Gavojdia 10 6.8 4 4.3 6,275±2,782 

Lugoj 10 4.5 8.2 4.8 6,875±2,675 

Cebza 27 6.8 8.2 8.8 12,70±9,57 

Graniceri 10 10 9.3 23 13,075±6,624 

 
Table 5 

Sulphates content (mg / L) in water samples taken from Timis river in 2012 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 35,1 13,4 16,8 17,3 20,65±9,788 

Caransebes 31,3 7,4 13,7 10,6 15,75±10,68 

Gavojdia 21,4 20,7 14 11 16,775±5,094 

Lugoj 20,2 18,2 14,7 12,7 16,45±3,379 

Cebza 10,1 26,4 13,8 37,9 22,05±12,66 

Graniceri 18,9 29 19,8 32 24,925±6,563 

 
Table 6 

The phosphorus content (mg / L) in water samples taken from Timis river in 2012 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 0 0.0167 0.02 0.03 0,016±0,012 

Caransebes 0.0267 0.0333 0.03 0.0433 0,033±0,007 

Gavojdia 0.0533 0.0033 0.0567 0.0167 0,032±0,026 

Lugoj 0.0633 0.0040 0.1033 0.05 0,055±0,041 

Cebza 0.236 0.0533 0.13 0.0633 0,120±0,084 

Graniceri 0.211 0.0133 0.11 0.054 0,097±0,085 

 
Table 7 

Chloride content (mg / L) in water samples taken from Timis river in 2013 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 2.45 3.52 5.44 6.74 4,537±1,920 

Caransebes 7.55 6.29 5.48 8.23 6,887±1,235 

Gavojdia 12.34 6.8 5.88 10.34 8,84±3,023 

Lugoj 12.3 8.9 11.32 12.72 11,31±1,710 

Cebza 23.22 18.66 17.56 19 19,61±2,483 

Graniceri 24 25.76 21.12 19.22 22,525±2,917 

 
 

Table 8 

Sulphates content (mg / L) in water samples taken from Timis river in 2013 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 14,23 12,22 10,32 17,0 13,44±2,858 

Caransebes 13,98 15,77 12,66 9,89 13,075±2,476 

Gavojdia 14,55 16,22 12,26 10,32 13,337±2,585 

Lugoj 17,88 12,34 15,77 13 14,74±2,563 

Cebza 19,55 23,45 21,78 22,1 21,72±1,617 

Graniceri 21 24,3 25 26,7 24,25±2,389 
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Table 9 

The phosphorus content (mg / L) in water samples taken from Timis river in 2013 

Locatie/luna Sem I Sem II Sem III Sem IV Media ±SD 

Slatina-Timis 0.045 0.033 0.022 0.03 0,0325±0,009 

Caransebes 0.034 0.056 0.044 0.055 0,047±0,010 

Gavojdia 0.066 0.078 0.045 0.067 0,064±0,013 

Lugoj 0.087 0.056 0.08 0.067 0,0725±0,013 

Cebza 0.120 0.067 0.15 0.09 0,106±0,036 

Graniceri 0.150 0.16 0.11 0.088 0,127±0,033 

 
 
 

 
Fig. 1. The average chloride content (mg / L) in water samples taken from Timis river compared to the 3 years. 

 

 
Fig.2 Average sulphates content (mg / L) in water samples taken from Timis river compared to the 3 years 

 

 
Fig. 3. Average content of phosphorus (mg / L) in water samples taken from Timis river compared to the 3 years 
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Conclusions 

 
• Values recorded on the river Timis in terms of the 

concentration of chlorides and sulphates are within the 

limits corresponding to Class I water quality, with a 

trend of increasing concentrations from upstream to 

downstream. 

• phosphorus concentration in surface water shows an 

upward trend. Orthophosphates goes into active agents 

washing detergents and household uncontrolled 

wastewater discharges during rivers represent a 

potential source of phosphorus pollution. Elevated 

concentrations of phosphate ion, are recorded in 

semesters I and IV, when consumption biogenic 

elements by plants is low. 

• inorganic ions concentration profile study recorded 

the same upward trend from upstream to downstream 

with increasing diffuse pollution points, the 

concentrations were lower in 2013 compared to 2012 

and 2011 to sulfate ion and chloride, but slightly 

increased in 2013 compared previous years, the 

phosphate ion. 
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