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Abstract: The study was conducted to concerns 
about water quality after discharge the 
wastewaters from the swine farms from Comtim- 
Periam in Mureş River. Nitrogen concentrations 
from 852 mg/l to 17.3 mg/l exceed the standard 
limits accepted for the surface waters. As regarding 
the ammonia concentration is also very high, from 
15.2 mg/l to 725 mg/l. Even the sample took one km 
upstream of 3.1 mg/l can’t be framed neither in the 
fourth class of the surface waters. Wastewaters 
from swine complex Periam are very pollutant for 
the surface waters, especially for the Mureş River.  
 

Rezumat: Cercetarea s-a efectuat pentru a analiza 
calitatea apelor de suprafaţă după deversarea 
apelor reziduale de la complexul de creştere a 
porcilor Comtim Periam în râul Mureş. 
Concentraţia azotului de la 852 mg/l la 17,3 mg/l 
depăşeşte limitele acceptate de standard pentru 
apele de suprafaţă. Şi concentraţia amoniacului 
este foarte mare, de la 15,2 mg/l la 725 mg/l.  
Chiar şi în proba luată la un km amonte, cu 3,1 
mgN-NH4

+/l depăşeşte standardul pentru calitatea 
a  patra a apelor de suprafaţă.  

 

Key words: nitrogen, ammonia, waste waters. 
Cuvinte cheie: azot, amoniac, ape reziduale 

 
INTRODUCTION 
Swine manure is a natural, sustainable fertilizer but manure from swine production 

facilities can have serious impacts on the quality of water resources. Concentrated untreated 
manure typically is kept in storage pits or lagoons. 

Indiscriminate dumping of massive hog wastes and untreated wastewaters directly into 
rivers have resulted in the pollution of these surface waters. Over time, such pollution has 
decreased the quality and productivity of affected water bodies since their assimilative 
capacities have likewise deteriorated. Thus, receiving waters are rendered unfit even for non-
contact activities and irrigation. In extreme instances, surface waters have become biologically 
dead.  

Nitrogen compounds in wastewater also have an impact on a river's oxygen resources. 
Sewage nitrogen can be broadly broken down into organic nitrogen compounds (such as 
proteins and urea) and ammonia. With time the organic nitrogen compounds are hydrolysed to 
create additional ammonia. Autotrophic bacteria then assimilate the ammonia and create nitrite 
(NO2-) and nitrate (NO3-). 

The element nitrogen is essential: all living systems need nitrogen to exist since it is 
used to build many essential components such as proteins, DNA, RNA and vitamins, as well as 
hormones and enzymes. Higher organisms such as animals can’t use simple forms of nitrogen 
such as nitrate and ammonium and must get complex forms of nitrogen such as amino acids 
and nucleic acids.  

Ammonia exists in two forms in natural water - ammonia ion (NH4) and ammonia gas 
(NH3). The un-ionized form is toxic to fish. For example, at moderate temperatures (20 °C) 
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and pH levels above 9, upwards of 20 percent of the total ammonia will be in the un-ionized 
form. Ammonia is extremely soluble in water and it is toxic to animals. Ammonia is emitted 
from animal housing, during manure storage, and following land application. Ammonia 
emission increases with temperature and manure exposure to air. Ammonia redeposition cannot 
be predicted and may cause acidification and nutrient imbalance in sensitive ecosystems, 
including surface water.  

Ammonia emissions cause direct ecological and human health concerns, in addition to 
poor nutrient accountability and nutrient recycling. Ammonia and ammonium particulate 
deposition is causing eutrophication problems in surface waters and on soil ecosystems, is the 
most potent form of nitrogen that triggers algae blooms and fish kills.  Ammonia is a localised 
pollutant not likely acting as an atmospheric toxin; however, it is a precursor for ammonium 
particles or aerosols, which are de localised pollutants. Slightly elevated levels can cause 
growth rate reduction and damage to gills and liver. 

 
MATERIAL AND METHODS 
Nitrogen from water is composed by organic nitrogen and mineral nitrogen (ammonia, 

nitrates, nitrites). Nitrogen is mineralised with concentrated sulphuric acid and transformed in 
ammonium sulphate, which is distillate in a basic medium. As reagents were used: 
concentrated sulphuric acid (d = 1.84); sodium hydroxide 50%; accelerant compound consist of 
four shares potassium sulphate and one share copper sulphate; sulphuric acid 0.1 N; sodium 
hydroxide 0.1 N and methyl red 0.1. 

The water sample is put in a Kjeldahl flask over which is add 10 ml of concentrated 
sulphuric acid and five g mixture of accelerant. The whole mixture is mineralised on a reduced 
fire at the beginning and then at a high temperature. Mineralization is continued until the 
mixture become completely clear.  After cooling in the flask is add 100-ml bidistillated water. 
From Kjeldahl flask the mixture is pass in a distillation flask and adds sodium hydroxide until 
the mineralised as indicated by phenolphthalein became red. Distillated solution is mixtures 
with 40-ml sulphuric acid 0.1 N.  The excess of sulphuric acid is titrate with sodium hydroxide 
0.1N, in the presence of two or three drops of methyl red. The calculation is the following: 

NH4
+mg/dm3 = {[(V – V1) f x 1.8]/ V2} x 1000; 

             V  =  ml sodium hydroxide 0.1N, used for 50 ml sulphuric acid 0.1N neutralization; 
f   =  factor solution of sodium hydroxide 0.1N; 
V1= ml solution hydroxide unused for excess of the sulphuric acid 0.1N neutralization 
1.8= equivalent in mg NH4

+ of one ml sodium 0.1N; 
V2 = quantity of sample for analyse (ml). 
The other element investigated in the wastewater was ammonia. Ammonia results in 

water by incomplete degradation of organic matter with nitrogen or it can results from soil. 
Ammonia represents the first stage of organic matter with nitrogen in their molecule 
decomposing and that is why indicate a recent pollution therefore very dangerous. 

Ammonia retrieving from wastewater samples by distillation is made at pH =7.4 to 
can inhibit the hydrolysis of nitrogen compounds. Volumetric analysis or colorimetrically can 
make ammonia determination if the content is over 5 mg/dm3.  

For laboratory investigations were need: bidistillated water without ammonia; buffer 
phosphates solution 914.3 KH2PO4 and 9.15 g K2HPO4 3H2O put in a graduated flask of 1000 
ml and then add bidistillated water; sulphuric acid 0.1N; solution of methyl red 0.1%; pumice 
stone; reference solution of ammonium chloride prepared without distillation.  

In a distillation flask are pour 500-ml water sample, 10 ml phosphates buffer solution 
and two-three pieces of pumice stone. The distillate is “traped” in a titration vessel in which 
already exist 50-ml sulphuric acid 0.1N. From the whole quantity only 150 ml is distillated. 
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Sulphuric acid in excess is titrated with sodium hydroxide 0.1N and two or three drops of 
methyl red. The calculation is made the same as in the nitrogen determination. 

 
RESULTS AND DISCUSSIONS 
Results after laboratory analysis made for nitrogen and ammonia determination are 

rendered in the following table: 
Table 1 

Nitrogen and ammonia concentration in investigated wastewater  
 

Sample 
number Place were samples were taken 

Concentration of 
Nitrogen (N) 

mg/l 

Concentration of 
ammonia (NH4

+) 
mg/l 

1 Pump station no.1 852  mg/l 725  mg/l 
2 Lagoon no.6 643  mg/l 591  mg/l 
3 Pump station no.3 567  mg/l 498  mg/l 
4 Discharge of waste water in Mureş River 50.1  mg/l 19.1 mg/l 
5 Downstream Mureş River 32.2 mg/l 15.2 mg/l 
6 Upstream Mureş River 17.3 mg/l 3.1 mg/l 

 
I II III IV V Accepted limits for surface waters for nitrogen  (H.G. 

1146/2002) 1.5 4 8 20 >20 
I II III IV V Accepted limits for surface waters for ammonia (H.G. 

1146/2002) 0.2 0.3 0.6 1.5 >1.5 
 
As table one shows, nitrogen concentration is extremely high in the samples of 

wastewaters. Values decreasing from pump station one with 852 mg/l, to lagoon six – 643 mg/l 
and pump station three – 567 mg/l. Obviously all nitrogen concentrations exceed the standard 
limits accepted by for the surface waters. 

As regarding the other three samples, nitrogen concentration decreases very much 
from pump station three (567 mg/l) at only 50.1 mg/l, at the discharge in Mureş River. One km 
downstream nitrogen concentration was 32.2 mg/l and 17.3 mg/l one km upstream the Mureş 
River. Even these concentrations decrease are still more over the limits accepted for the surface 
waters.  

In accordance with table data, ammonia concentration is also very high for the first 
three analysed water samples. Value for the sample took at pump station one was of 725 mg/l 
and decrease till 498 mg/l in the sample took at pump station three. These values obviously are 
much over even for the fifth class of the standards accepted for the surface waters. Lagoons 
and pump stations evidently reduce the ammonia concentration in waste waters, since at the 
discharging of waste water in Mureş River the ammonia concentration is 19.1 mg/l.  

One-km downstream ammonia concentration decrease to 15.2 mg/l, but even so 
wasn’t enough to be framed in the standard limits accepted for the surface waters. Even one km 
upstream, ammonia concentration (3.1 mg/l) is double fold higher than the fifth class limits 
accepted for the surface waters.  

 
CONCLUSIONS 
1. Waste waters from Comtim-Periam swine complex, pollute with nitrogen and 

ammonia the Mureş River. Nitrogen concentration in all the water samples took is 
over the standard limits accepted for the surface waters. This situation is also 
available for ammonia, with one exception –the concentration in the sample took 
one km upstream, framed in the third class of the surface waters.  
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2. Producers are required to land apply manure in a manner that prevents 
contamination of surface or groundwater (directly to the roots of the plants). 

 
LITERATURE 

AASMAN W.A., PINKSTERBOER E.F., MAAS H.F., ERISMAN J.W., WAIJERS-YPELAAN A., SLANINA J., HORST 
T.W,. 1989. Gradients of the ammonia concentration in a nature reserve: Model results 
and measurements. Atmos. Environ. 23: 2259. 

AL-KANANI, T., AKOCHI, E., MACKENZIE, A.F., ALLI, I.,S. BARRINGTON., 1992. Organic and inorganic 
amendments to reduce ammonia losses from liquid hog manure. J. Environ. Qual. 21: 
709-715. 

AMON, M., DOBEIC, M., MISSELBROOK, T.H., PAIN, B.F., PHILLIPS, V.R., SNEATH, R.W., 1995. A farm 
scale study on the use of De-Odorase for reducing odor and ammonia emission from 
intensive fattening piggeries. Bioresource Technology, 51: 163-169. 

BOWMAN, G.T., DELFINO, J.J., 1982, Determination of total Kjeldahl nitrogen and total phosphorus in 
surface waters and wastewaters: Journal of the Water Pollution Control    Federation, 
v. 54, no., 9, p. 1324-1330. 

DESIMONE, L.A., B.L. HOWES., 1998. Nitrogen transport and transformations in a shallow aquifer 
receiving wastewater discharge: A mass balance approach. Water Resour. Res. 
34:271–285. 

GROENEWEG J., SELLNER B., TAPPE W., 1994, Ammonia oxidation in nitrosomonas at NH3 concentrations 
near KmŞ effects of pH and temperature. Water Resources, vol.28, no.12Ş 2561-
2566. 

PAIN, B.F., MISSELBROOK, T.H., C.R. CLARKSON., 1990. Odour and ammonia emissions following the 
spreading of anaerobically digested pig slurry on grassland. Biol. Wastes, 34: 259-
267. 

LIAO, P.H., CHEN, A., LO, K.V. 1995. Removal of nitrogen from swine wastewaters by   
                             ammonia stripping. Bioresource Technology, 54: 17-20. 


