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Abstract: Nitrogen is one of the most important elementslie sustaining of life, interfering in differephases of plants
and animal life. The forms in which the nitrogerpeaars in water are: molecular nitrogen 5 Nitrogen bounded in
various organic combinations, ammonia — Nldmmonium — NE, nitrites — NQ, nitrates — N@. The ammonia
nitrogen can result from a high number of sourdts.presence in the drinking water is limited b tkegislation
(<0.5mg/L — recommended by the World Organization of IH@decause of its noxious effects on the consamiarthe
present paper were carried out studies regardm@alsibilities of ammonium removal from undergmbuvater using the
ion exchange method. For the establishment of itienom conditions of ammonium removal from undetgrd waters it
was determined the dependence of the residual ntratien of ammonium upon the initial concentrataframmonium in

water, the quantity of ion exchanger and the stiytime.
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1. Introduction

ammonium, nitrite, nitrate) having concentrationkicki
are higher than the values admitted by the ledgisiafor

Water has a primordia] role in the apparition anﬂirinking waters or industrial waters. In this sttoa it is

maintaining of life and also in the developmenthaiman
communities along history. This is proven by thet fiénat
the first life forms appeared in the aguatic meditme first
human settlements were established in the vicofityvers
in order to provide the water needed for drinkirmd a
household activities, water represents the meditnerevall
metabolic processes take place, the tissues aat®aj all
living beings have high content of water [1-3].

At present days, as sources for drinking watenassl
the surface waters and the underground waters.

Surface waters have various compositions which are

also variable in time. The parameters which infaeetheir
composition are: the nature of the rocks from thd,lihe
affluents, precipitations, current or accidentaéfow of

necessary to use a system for water treatmentciafipe
when the water is destined for human consumption.

Taking into account the importance of this purpose
the present paper is integrated with the complettemaf
the inorganic nitrogen compounds which are present
water (ammonia, nitrites and nitrates). In the pape
presented practical aspects referring to the sdpara
process of ammonium ions from underground watersggus
the ion exchange method [8-10].

2. Experimental

The studies for the separation of ammonium ionsfro
water were carried out on solutions having varimisal

waste waters, the physical, chemical and biologicaoncentrations: 4, 6, 8, 10 and 20 mg,NH

phenomena which are taking place in water.
Underground waters have relatively

Volumes of 50 mL from the initial solutions were

constantreated with various quantities of AMBERJET 140® io

parameters. They are characterized by a high comtien exchanger (4; 8; 12; 16 and 20 g/L), using varistirsing

minerals, high content of carbon dioxide and lowteat of
oxygen.

In a general definition, water pollution represetiits
direct or indirect change of its normal compositi@as
result of human activity, in such extent that iteeting all
other possibilities to use the water in its natstate. Water
pollution implies the biological, physical and cheat
pollution and causes, finally,
environmental balance [4-7].

Underground waters may contain some chemical

the alteration ofeth

time (5, 15, 30, 45 and 60 minutes). The samplese we
stirred with a MTA KUTESZ 609/A shaker bath.

The concentrations of the ammonium ions in the
solutions were determined by spectrophotometrichoust
at 425 nm, using a Varian Cary 50 spectrophotonjiéfigr

3. Results and discussion

In order to determine the optimum conditions foe th

species (iron, manganese, calcium, magnesium, ggdro removal of ammonium ions from water, we studied the

sulphide, fluoride, carbonate, hydrogen

carbonat®mfluence of the ammonium ions initial concentratio
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guantity of ion exchanger and stirring time on tesidual

concentration of ammonium ions.

3.1. Influence of the quantity of ion exchanger and
ammonium ions initial concentration, at a certain

stirring time

residual concentration of ammonium

ammonium ions initial concentration and the useangjty

One may notice that the ammonium ions residual

concentration decreases as the quantity of ion ssgsr

increases; the ammonium

ions residual concentration

increases with the ammonium ions initial conceitm

Following the analysis of the experimental data, as
optimum quantity of ion exchanger can be taken into

account the quantity of 12 g/L. However, we decided
consider that the optimum quantity of ion exchanger
The experimental data regarding the dependendeeof 20 g/L, because only for this quantity the ammoniumsio
ions upon theesidual concentration was smaller than the maximum

admitted value for drinking water (0.5 mg NH.) [12],

of ion exchanger, for a certain stirring time, aresented but only for ammonium ions initial concentratiorfsdoand

in Figures 1-5 (for 5, 15, 30, 45 and 60 minutégisy

time respectively).

NH4+ residual concentration, mg/L

respectively 6 mg/L.

z=a+bix+clny, °=0.91765408
a=4.4366123 b=14.643928
£=3.0735503
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NH4* residual concentration, mg/L

NH4* initial concentration, mg/L

Figure 1. Influence of the initial concentrationasfimonium ions and quantity of ion exchanger
on the residual concentration of ammonium ions, tirring time of 5 minutes

NH4+ residual concentration, mg/L

Inz=a+bx+cy, °=0.87532566
a=0.42167662 b=-0.0034232572
c=0.074196184

ot

=

NH4* residual concentration, mg/L
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Figure 2. Influence of the initial concentrationasfimonium ions and quantity of ion exchanger
on the residual concentration of ammonium ions, stirring time of 15 minutes
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z'=a+bix+cly, P=090666495
a=1.0689165 b=-3.26845

c=1.7310141
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Figure 3. Influence of the initial concentrationasfimonium ions and quantity of ion exchanger
on the residual concentration of ammonium ions, stirring time of 30 minutes
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Figure 4. Influence of the initial concentrationashmonium ions and quantity of ion exchanger
on the residual concentration of ammonium ions, stirring time of 45 minutes
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Figure 5. Influence of the initial concentrationasfimonium ions and quantity of ion exchanger
on the residual concentration of ammonium ions, stirring time of 60 minutes
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3.2. The influence of the stirring time and ammonim
ions initial concentration

Figure 6 illustrates the experimental results reigay
the dependence of the ammonium ions
concentration upon the ammonium ions

concentration and the stirring time, when a quanti
20g/L ion exchanger was used.

The experimental data show that the ammonium ions

residual concentration decreases as the stirrimge ti
increases, but the decrease is not significanafstirring

residuéime higher as 45 minutes. We consider that thénmaph
initiaktirring time is of 45 minutes.

z'=a+bx " S+clny, 2=0.64751954
a=1.0413252 b=0.0016028983

c=-0.30363155

NH,+ residual concentration, mg/L

2

NH.* residual concentration, mg/L

NH4* initial concentration, mg/L

Figure 6. Influence of the initial concentrationasfimonium ions and stirring time
on the residual concentration of ammonium ions)giai quantity of 20 g/L ion exchanger

4. Conclusions

The present paper presents studies regarding
removal of ammonium ions from underground wateingis
the ion exchange method.

In order to determine the optimum conditions foe th

removal of ammonium ions from water, it was studieel

reached residual concentrations smaller than themusn
admitted value in the legislation (0.5 mg NH).
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