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Abstract: Water pollution is considered to be a direct mttiiect change of its natural composition, as altesf the
human activities. The pollutants cause due to thafure, concentration and their time of actiornxiows effects on the
health, create discomfort or deteriorate the varioses of the environment. Having in mind the spemioblem of the
pollution of waters with ammonium and phosphatesjdhe study of the possibilities of their remorgpresents a special
problem regarding the environmental protectionthis paper we studied the possibilities of ammonam phosphate
removal from waters through precipitation using Jae-Test method. As precipitation agent it waslube MgSQ with a
concentration of 100 mg/L. For the establishmenthefoptimum conditions of ammonium and phosphateoval from
water we worked at various initial concentrations ammonium and phosphate ions from water, at variou
Mg®*:NH,":PQ,* molar ratios and at various values of the pH efrémction mass.
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We used 4 types of waters having various initial
concentrations of ammonium and phosphate ions as
The environmental protect|0n represents a maj &resentEd in Table 1. A well determined volume aftexr
problem of the humanity. The pollution is causeat, only Was treated with MgSO at various molar ratio
by the presence of the toxic substances but alsthey (Mg>“NH,"PO =1:1:1, 1.2:1:1; 1.4:1:1; 1.6:1:1; 1.8:1:1;
presence of some substances (such as compounds with1). The pH of the reaction mass was adjustedbus
nittogen and phosphorous) which cause the vegatatiyalues (6,7, 8,9, 10 and 11) using a 10M NaOldt&mi.
development, especially of the aquatic vegetatie8][ o _ _

This phenomenon (eutrophication) is caused not On]EABLEl Theinitial concentrations of ammonium and phosphate
by the nutritive substances but also by other mhysi 'onSfromthe siudied waters
chemical factors such as flow velocity of the watetepth,

1. Introduction

temperature, luminosity etc.). The eutrophication Type of wate Con'\é;'?,trlgtlitcl,?:, gL coni?mr';'fgﬂ gL
phenomenon can be observed especially in the waitrs 1 0.08 04
slow velocity (canals) or ditch water (pool, lakesrrages 2 04 2
etc.). To prevent the eutrophication phenomenon aare 3 0.8 4
take a series of measures such as the reducticheof 4 16 8

nutritive substances content, respectively of th@mounds
with nitrogen and phosphorous [3-7].
The main sources of pollution with ammonium an

phosphate ions are: the waters from fertilizeraigtd/, the . e
municipal waters, and the use of detergents cdngin represents the blending and reaction time, thelm avibwer

: locity (=50 rot/min) for 5-10 minutes, which repents
phosphate and ammonium, the waters resulted fro . . . L
agriculture and animal husbandry etc. rhﬁe flocculation period. After settling and filtian it was

In this purpose trough the iaboratory researchaswdetermmed the residual concentrations of ammonium,

followed the establishment of the optimum condisiosf phoiphhate and magnesium. trati determined
the elimination process through precipitation ofe th € ammonium lons concentration was determine

- - ; through UV-VIS spectrometry method using the double
ammonium and phosphate ions from residual waters. tartrate of Na and K and Nessler reagents at theewa
length of 425 nm. The phosphate ions concentratias
determined through UV-VIS spectrophotometry using
vanadomolibdate at 460 nm and a Varian Cary 50
ctrophotometer.

After the adding of the precipitation agent dose an
fter the pH adjustment the samples were stirreth ai
igher velocity (=150 rot/min) for 3-5 minutes, whi

2. Experimental

e
In the view of ammonium and phosphate ions removaP

from waters it was used the precipitation methadTdsst.
As precipitation agent it was used the MgS®@ith a
concentration of 100 mg/L.

98

The residual concentration of magnesium was
determined through atomic absorption spectromesipgu
an atomic absorption spectrophotometer Varian $fAct
110.
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3. Results and discussion

For the establishment of the optimum conditions o
. . = i
ammonium and phosphate ions removal from wastersvgte et “.:{““‘"‘\“:‘:‘:‘:“‘1‘““““
residu

it was determined the dependence of the
concentration of ammonium and phosphate ions velsis
pH of the reaction mass, Mig\NH,":PO,> molar ratio and
initial concentrations of ammonium and phosphate.

The experimental data regarding the dependences
the ammonium ions residual concentration versupkhef
the reaction mass and the i\?tg\IH4+:PO4 " molar ratio for
all 4 types of studied waters are presented inrEgy-4.
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Figure 1. Ammonium ions residual concentrationetefence versus

the pH of the reaction mass and the?M§iH,": PQ;*> molar ratio
in the case of water type 1
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Figure 2. Ammonium ions residual concentrationetefence versus
the pH of the reaction mass and the?MtyH,*: PQ? molar ratio
in the case of water type 2
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Figure 3. Ammonium ions residual concentrationetef@nce versus
the pH of the reaction mass and the?M§IH,": PQ;*” molar ratio
in the case of water type 3
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Figure 4. Ammonium ions residual concentrationatef@nce versus
the pH of the reaction mass and the’MyH,": PQ;*” molar ratio
in the case of water type 4

From the experimental data it can be observedttieat
ammonium ions residual concentration decrease thith
pH of the reaction mass and with the ZN/lyH[:PO{
molar ratio. This influence is insignificant at aaction
mass pH > 10 and at a molar ratio ¥MyH," :PO*> >
1.2:1:1. It also can be observed that the residual
concentration of ammonium ions increases with the
ammonium ions initial concentration.

The experimental data regarding the dependend®eof t
phosphate ions residual concentration versus thefgHe
reaction mass and the RIgNH,":PO, > molar ratio for all
4 types of studied waters are presented in Fig6r8s
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Figure 5. Phosphate ions residual concentratipemf#ence versus

PO,* residual concentration, mg/L

Molar ratio Mg2":NH,*:PO4>

the pH of the reaction mass and the?MtyH,*: PQ? molar ratio

in the case of water type 1
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Figure 6. Phosphate ions residual concentratipemf#ence versus

PO4% residual concentration, mg/L

the pH of the reaction mass and the?MtyH,*: PQ? molar ratio

in the case of water type 2
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Figure 7. Phosphate ions residual concentratipemf#ence versus
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PO,% residual concentration, mg/L

Molar ratio Mg2*:NHs*: PO,

the pH of the reaction mass and the?MiyH,*: PQ? molar ratio

in the case of water type 3
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Figure 8. Phosphate ions residual concentratipemigence versus
the pH of the reaction mass and the’fMyH,*: PQ;*” molar ratio
in the case of water type 4

From the experimental data it can be observedttieat

phosphate ions residual concentration decreaséds tiv
pH of the reaction mass. The increase of the
Mg*:NH,":PO >  molar ratio has not an important
influence on the decrease of the phosphate ionduads
concentration, so is not justified to use in excHss
precipitation agent MgS©O The optimum value of the pH
of the reaction mass is 10 and the optimum
Mg?*":NH,":PO,> molar ratio is 1.2:1:1. One may also
notice that the phosphate ions residual conceotrati
increases with the initial concentration of the gbtmate
ions.

The experimental data regarding the dependendeeof t

magnesium ions residual concentration versus theffikie
reaction mass and the RigNH,":PQ,*" molar ratio for all
4 types of studied waters are presented in figl&2.

100

Inz=a+bic+cy, 12=0 94688914
a=8.2130131b=-0.54210192
c=0.24486411

\\\\\“
ity

>, 250

r 200

r 150

r 100

Mg2+ residual concentration, mg/L

r 50

Mg?2* residual concentration, mg/L

G .
Ny @ Molar ratio Mg2*: NH, " :POy>

Figure 9. Magnesium ions residual concentratiqgreddence versus
the pH of the reaction mass and the?M§iH,": PQ;*” molar ratio
in the case of water type 1
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Figure 10. Magnesium ions residual concentratigmeddence versus
the pH of the reaction mass and the’MilH,": PQ®” molar ratio

in the case of water type 2
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Figure 11. Magnesium ions residual concentratepeddence versus
the pH of the reaction mass and the?MtyH,*: PQ? molar ratio

in the case of water type 3

z=a+blecy, 22091172924
226224 023 b=2997 4997

c=848 68452

1500 5

1000 +

4]
o
o

Mg2+ residual concentration, m

o

7 k Molar ratio Mg2*: NH4*: PO4%

Figure 12. Magnesium ions residual concentratepeddence versus
the pH of the reaction mass and the’MilH,*: PQ®” molar ratio

in the case of water type 4

From the experimental data one observes that tlﬁg)
magnesium ions residual concentration increases thg
Mg®: NH,: PQ® molar ratio and with the initial
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concentrations of ammonium and phosphate ions. The
magnesium ions residual concentration decreasds ttat
pH of the reaction mass.

4. Conclusions

Following the analysis of the experimental data, we
concluded that the ammonium and phosphate ionsean
removed from waste waters through “Jar Test”
precipitation method using Mg3@s precipitation agent.

From the experimental data it can be observedttieat
residual concentrations of the ammonium and phdspha
ions decrease with the pH of the reaction massaaiidthe
Mg?: NH," PQ* molar ratio. The residual
concentrations of the ammonium and phosphate ions
increase with the initial concentrations of ammaomiand
phosphate ions. The optimum value of the pH of the
reaction mass is 10 and the optimumdNH,": PQ*
molar ratio is 1.2:1:1. At a higher molar ratio th8uence
is not so evident so is not justified to use aneszcof the
precipitation agent MgSQ

It was observed that the magnesium ions residual
concentration increases with the f¥tgNH,": PO molar
ratio and with the initial concentrations of ammani and
phosphate ions. The magnesium ions residual coratimt
decreases with the pH of the reaction mass.

This method is very efficient to eliminate the
ammonium and phosphate ions from waste watersthieut
resulted solutions must be submitted to an advanced
treatment for ammonium and phosphate ions removal,
because the residual concentrations resulted throhig
method of treatment are higher than the maximum
concentration admitted by the legislation.
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