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Abstract: Nitrates analysis of water is one of the 
most common tests done. This is because nitrate 
pollution of water presents a significant health 
risk for humans and animals. By this 
investigation was determined the waste waters 
from Comtim-Periam swine farms loading with 
nitrogen compounds. Laboratory analyses for 
nitrites concentration determination shows that 
the highest value, over the second class of surface 
water was of 36.4 mg/dm3 registered at the pump 
station no.1. The lowest value of 9.8 ml/dm3 was 
obtained at one km upstream from the place of 
discharge wastewater in the Mureş River.  In four 
from the six places where the samples were taken 
nitrates concentration is over the limit accepted 
for the surface waters of third class. 
 

 
Rezumat Analiza nitraţilor din apă este una dintre 
analizele cel mai frecvent efectuate. Poluarea apei 
cu nitraţi prezintă un risc semnificativ pentru 
sănătatea omului şi a animalelor. Prin această 
cercetare s-a determinat încărcătura cu nitraţi a 
apelor reziduale provenite de la fermele de porci 
Comtim - Periam. Analizele efectuate pentru 
determinarea concentraţiei azotaţilor au dovedit că 
cea mai mare valoare, situată peste limita admisă 
pentru categoria a patra a apelor de suprafaţă, a 
fost de 36,4 mg/dm3 şi s-a înregistrat la nivelul 
staţiei de pompare nr.1. Cea mai mică valoare de 
9,8 mg/dm3 s-a obţinut  la 1 km amonte de punctul 
de deversare a apelor reziduale în râul Mureş. În 
patru din cele şase puncte de recoltare a probelor, 
concentraţia azotaţilor depăşeşte limita admisă 
pentru apele încadrate în categoria a treia de 
calitate. 
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INTRODUCTION 
Most of the developed countries have already convinced that sooner or later the 

intensification of production results in economically ineffective extra investments that become 
harmful for the environment and people’s health. Therefore, the only progressive way of 
humanity is economically and ecologically balanced development.  

EU countries reduce their support for agriculture in the case when farmers do not take 
measures for the protection of the environment. Although our country is not a member of the 
EU yet, we should follow the requirements in order to be accepted to the EU. 

Nitrate is a colourless, odourless, and tasteless compound that is present in 
groundwater and cannot detect unless the water is chemically analysed. Nitrate can be 
expressed as either NO3 (nitrate) or NO3-N (nitrate-nitrogen). 

 Even the nitrogen is essential to all life, if people or animals drink water high in 
nitrate (above the maximum contaminant level of 10 mg/l NO3- N or 45 mg/l NO3) , it may 
cause methemoglobinemia (a condition where blood can no longer carry oxygen effectively), 
an illness found especially in infants. Proper management of manure can minimize 
contamination of drinking water supplies. 
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Nitrate is a wide spread contaminant of ground and surface waters worldwide and 
represents the most oxidized chemical form of nitrogen found in natural systems. Nitrate is a 
negatively charged ion (anion) and so must be paired with a positively charged ion (cation) as 
in the salts potassium nitrate, KNO3, or sodium nitrate, NaNO3. Nitrate is one of the most 
water-soluble anions known.  

 
MATERIAL AND METHODS 
Manure evacuation is realized with fluid, endow with successive dams. In shelter a 

canal is delimited from dams, and manure is accumulated in a steady period. When the manure 
height in canal is up to 30 cm under the slotted floor the dams are hold up one after another, 
setting up a liquid stream which flows over the recess, emptying completely the canals. 

Water samples for nitrate tests were place in clean, six plastic containers and send to 
the laboratory immediately. The places were the water samples were taken are: the pumping 
station no.1; lagoon no.6, pumping station no.3; the discharge place of wastewater in Mureş 
River; 1 km downstream and 1 km upstream. 

Nitrates react with the disulphuric phenol acid resulting nitro derivative compounds of 
different colours depending on the nitrate concentration. As reagents can be used:  

- disulphonated phenol acid that is prepared from 12 g of crystallized phenol of 
white colour (dissolved in 144 g of sulphuric acid heated before until the boiling 
point, to eliminate the nitric acid trace);  

- ammonia solution;  
- reference solution: 0.163 g of potassium nitrate are weighing and dried over the 

night in a dryer at 1050C and then put into a capsule of glass or porcelain and 
evaporate on a water bath. After cooling 1 mm of disulphonate phenol acid is 
introduced, the entire surface of bottoms is moistened and then let at rest 15 
seconds to react. The content is put in a 100 ml graduated flask and brought to the 
sign with bidistilled water. One ml of solution contains 1 mg of NO3; 

- the reference solution is prepared by dilution to obtain a concentration of 0.1 mg 
NO3/ml; 

- aluminium sulphate 5%. 
Nitrates must be determinate in the day when samples were taken to avoid the 

concentration alteration. If the water is coloured or muddy is treated with 2 ml of aluminium 
sulphate. Over 50 ml of water to analyze is let to clear up and then 10 ml are taken, introduced 
in a capsule of glass and boiled on the water bath. After cooling in the capsule is introduce 1 
mm disulphonate phenol acid.  

The entire surface of the residue is moistened and let at rest 15 seconds. Two ml of 
bidistillated water is added and also ammonia drop by drop until the yellow colour remains 
unchanged. The capsule content is passed in a graduated cylinder, supplementing the volume 
till 10 ml with bidistilled water.  

The colour intensity is read at spectrophotometer at a 410 mm length wave, using the 
vat of 1 cm optic path. The extinction value is read on the calibration plot obtaining the 
concentration in mg NO3/dm3. The calibration plot is draw up after the following scheme: 

 
Table 1 

 
 

Reference solution Ml 0.1 0.2 0.4 1 1.4 1.8 2.4 3 4 
Distilled water Ml 19.9 19.8 19.6 19 18.6 18.2 17.6 17 16 
Concentration Ml 0.5 1 2 5 7 9 12 15 20 
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The curve is draw up and the slope factor is calculated, making the ratio between the 
concentration and extinction.  

f = C/E; f = slope factor; C = reference concentration; E = extinction. 
The mean for the “f” values suitable for all the references is made. With this mean is 

than amplify the extinction value obtained for the sample, finally obtaining NO3 mg/dm3.  
 
RESULTS AND DISCUSSIONS 
In the following table is rendered the nitrates concentration values obtained after the 

laboratory analyzes made with the aim to measure the quantity of nitrates in the wastewater 
investigated. 

Table 2 
Values of the nitrates concentration from investigated waste water  

 
Sample 
number Place were samples were taken Concentration of NO3 

mg/l 
1 Pump station no.1 36.4 mg/l 
2 Lagoon no.6 27.3 mg/l 
3 Pump station no.3 23.2 mg/l 
4 Discharge of waste water in Mureş River 18.4 mg/l 
5 Downstream Mureş River 14.9 mg/l 
6 Upstream Mureş River 9.8 mg/l 

I II III IV V  Accepted limits for surface waters 
(H.G. 1146/2002) 1 3 6 15 >15 

 
From the results, we found that the higher quantity of nitrates was of 36.4 mg/l 

at pump station no.1 where manure come directly from the collectors placed at the 
shelters extremities. This quantity is over the value of 15 mg/l accepted for the fourth 
class waters and can be framed only in the fifth class. 

In the sample took at lagoon no.6 the quantity of nitrates was lower, of 27.3 
mg/l which means that the value can be framed in the fifth class of surface waters. 

At pump station no.3, is ascertain that the nitrates quantity was of 23.2 mg/l, 
which means that a major part of the nitrates decrease after the manure was store in 
the lagoons. 

A nitrate quantity ascertains at the place of wastewater discharge in the Mureş 
River was of 18.4 mg/l, and can be framed in the fifth class of the surface waters. 

One km downstream after discharge of wastewater in the Mureş River of 14.9 
mg/l, can be framed in the fourth class of standards accepted for the surface waters. 

The quantity of nitrates registered in the water sample took one km upstream 
the place of wastewater discharge in the Mureş River - 9.8 mg/l – can also be framed 
in the forth class of surface waters. 

Generally the wastewater from Comtim swine complex, loading with nitrates 
registered an evidently and constantly decrease from the pump station one to the place 
of discharge in the Mureş River. This decline is due to the aeration and drying in the 
lagoons. 

 
CONCLUSIONS 
1. Maximum concentration of nitrates was registered in the water sample took at the 

pump station one, of 36.4 mg/l. 
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2. The results of the water pollution tests showed that the quality of the surface water 
resources downstream and the wastewater from the Comtim swine complex did not pass the 
standards for the first class water. Only the reading from the upstream area passed the 
standards. 

3. The protection of our water resources from contamination must be a high priority of 
the pork industry. 
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