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ABSTRACT

This study investigates nitrogen and phosphate comgs concentrations in inlet and outlet of AL Hissbin
Talal University wastewater treatment plant (AHURMe worked on the efficiency of nitrogen specied an
phosphate removal in AHUP. Biological system i tite was included, all stages of the treatmenewgéudied.
Two hundred samples (both inlet and outlet) welltected from AHU wastewater treatment plant weétdgrvals
for five years, under closely controlled and mainitag similar conditions. The removal percentagenifate is
94% within the plant. Phosphates removal is 77%lemlihole organic nitrogen is removed by 66%. Tffciency

has been observed and it was confirmed that thega®used in such plant can be considered as iareaffmethod
for removal of nitrogen and phosphate.
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INTRODUCTION

Untreated municipal wastewater contains high le¥elutrients of nitrogen and phosphate compoundscHarging
these contaminants to the environment can altesiti@tion by causing eutrophication phenomenoadquired
waters, adopted by algal and plant growth and tésluén oxygen concentration followed by toxicity ivater
bodies. This will likely rationale aesthetic isswssgood as some other problems in water use, Ipdtatdomestic
and leisure functions. Moreover, excessive soliybdi ammonia in water could affect aquatic lifeceptionally
fish replication. Eutrophication phenomenon mayitiaiohlly impact aquatic system leading to someedises [1-3].
Accordingly, it is indispensable that wastewaterdsalt with prior to discharge into the atmosphepecific
methods used to remove nitrogen compounds fromification, denitrification, dissolved air floatati, chlorination
to breakpoint, ion alternate, and reverse osmdsig|,[which located a low application in view trattheir cost,
requiring chemical addition and producing toxic gmuands [7]. However, biological methods are ratber cost
for nitrogen and phosphate compound removal. Uglate experiences have proven the biological praesd be
strong methods on nutrient, especially nitrogemaeal. They may be able to be viewed as a parteypeogress

approach in which the microorganisms are savedcpéate and organic compounds of wastewater araggthto
CO2 or microbial mass [8, 9].

Assessment of wastewater biological treatment systificiency on nutrient removal and their variatiprocess in
different treatment levels are very important foe fpurpose of good maintenance and effluent qupfibynotion
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[10]. As a result, we aimed to identify the nitragend phosphate compounds and estimate the rerefficiéncies
due to the treatment plants system in AL HussaeinTlilal University wastewater treatment plant (AHUP

MATERIALS AND METHODS

Two hundred samples (both inlet and outlet) wetkected from AHU wastewater treatment plant weehlgrvals
for five years, under closely controlled and maiitay similar conditions. Wastewater samples befaniet) any
treatment and after (outlet) biological treatmerdrevanalyzed for of total nitrogen, ammonia, nitradrganic
nitrogen, and phosphates.

Wastewater samples analyses

Total dissolved nitrogen was measured with thedsteth persulfate digestion method [11]. Nitrate @oniations
were measured with ion chromatograph (equipped WitFPac AS-14 4x250mm column), after conversioalbthe
nitrogen forms to nitrate instead of the standaddcGlumn reduction method [11]. Nitrate in unditgsl samples
also were measured with the aforementioned ionnshtographic method. Ammonium (¥Bl was measured with
the standard phenate method [11]. Organic nitrogas calculated as the difference between théndtagen and
the sum of inorganic nitrogen species (i.e. sN®H,).

Total phosphorus was determined according to astiye method proposed by Hach Co. (reagents :umaxof
sulfuric acid 97% and hydrogen peroxide 30%, 2@tdiphenol indicator, potassium hydroxide) [12].

The removal rate of the pollutant were calculatethe percentage (%) of removal for each paramdie3k
Removal (%) = Total concentration (inlet) —Total cacentration (outlet) / Total concentration (inlet) X 100%

Data analysis

Statistical analysis of the data to evaluate théopmance differences was carried out using the-danmple t-test
and analysis of variance (ANOVA). The performandéecences were deemed to be significant if P <5080
statistical analyses were performed using SPSSsbft@are (SPSS Inc. 2005. Chicago, lllinois, USA).

RESULTS AND DISCUSSION

The results exhibit colossal variations in nutriefitnination in different point of AHU WWTP. The aerage
amounts as well as standard deviation of totabgén, ammonia, nitrate, organic nitrogen, and phatgs (mg/l)
are presented in Table 1. A relatively steady tresud be visible to prevail, except some valuestdube fact that
of the introduction of some high loads, known tketalace finally, had been abnormally high. Theigh lamounts
should not considered when calculating average atsou

Table 1: The average amounts and standard deviatioof total nitrogen, ammonia, nitrate, organic nitrogen, and phosphates (mg/l)

T-N N-NH3 N-NO3 N-Org PO,
vears inlet outlet inlet outlet inlet outlet inlet outlet inlet outlet
2010 147.54 + 47.30 £ 10.00 + 7.07+ | 046+ | 0.04+ 137.08 = 40.20 + 1.82+ 0.64 +
26.09 12.07 0.77 1.09 0.06 0.01 25.73 11.92 0.84 0.19
2011 154.38 + 50.08 + 10.08 + 6.95+ | 045+ | 0.04+ 143.85 + 43.09 + 1.66 = 0.60 +
22.92 10.41 0.87 0.84 0.06 0.01 22.30 9.89 0.99 0.05
2012 151.23 + 50.35 + 16.58 + 0.80+ | 0.64+ | 0.04+ 134.01 49.52 + 5.69+ 0.79 +
26.45 10.67 0.26 0.03 0.01 0.00 26.41 10.67 0.22 0.03
2013 160.83 + 47.15 + 16.66 + 0.89+ | 0.66+ | 0.04+ 143.51 + 46.22 + 5.88 + 0.81+
31.54 9.64 1.06 0.43 0.09 0.00 31.15 9.48 0.14 0.03
2014 153.30 + 50.27 £ 14.27 + 061+ | 0.69+ | 0.04+ 138.34 + 49.63 5.62+ 071+
22.87 10.19 4.38 0.30 0.23 0.00 24.49 10.23 0.75 0.16

As can be noticed from table 1, inlet values extabéxtensive variant, which seems to be diminisiigte outlet.
The removal percentage of nitrate is ranged betw&%®6 and 97.8% (average 94%) within the plant (Eig
Phosphates removal varies between 30 and 93% (m/ef#o) (Fig 2), while whole organic nitrogen is mred by
53 to 85% (average 66%) (Fig 3).
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Figure 1: Removal percentage (%) of nitrate withinthe AHU plant
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Figure 2: Removal percentage (%) of organic nitrogn within the AHU plant
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Figure 3: Removal percentage (%) of phosphate with the AHU plant

These findings are similar with removal percentagediterature, some studies found that total pasps is

removed by about 15%[6], (Henze)[14], and (Metealfl Eddy)[2]reported that 10-25% for phosphorusany
for the period of secondary therapy.
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Organic nitrogen removal in AHUP probability due mitrogen mineralization and its sedimentation 163,
Additionally, hydrolysis to ammonia interferes ieateasing the organic nitrogen amount in AHUP [Ither
mechanisms for nitrogen removal in AHUP are nitéfion and denitrification procedures. To starthw#mmonia
is modified to nitrite and nitrate as a resultlud nitrification process in aerobic levels of poridading to reduce in
nitrite level. Nitrate produced is utilized by adgand they sink to the bottom of ponds after dylbgme of algal
bodies are non-biodegradable, which makes thegatratays nondissolved in the pond sediments. eless, the
nitrogen in biodegradable constituents of algeegain to wastewater in the type of dissolved n#éroflL7]. For this
reason, nitrogen compound concentrations haverafisent variation in pond effluent, and measurthg nitrate
degree in pond effluent is much less primary. Addally, some materials of nitrate produced in aobie or
anoxic layers are modified to N2 due to the ddigtation method after which launched to the atmesph

Some study confirmed that the WSPs had low effimyein nitrogen removing [18]. Similarly, within theurrent
study nitrogen removal rate were low. Ammonia isdified to the new algal mass in facultative and kehmonds.
(Santos and Oliveria) studied nitrogen transforaraind removal in WSPs anaerobic, facultative ahdlevponds
in three sequence. It was proven that biologicaianéng of nitrogen most likely happened in summEs]| In

Australia a survey of the fundamental methods fsogen removal in WSPs was done and suggestedhbahore
nitrogen removing took place at very delayed tineasgessive oxygen, and excessive chlorophyll coomdit[19].

Other studies showed that the TKN, ammonia, njtated nitrate removal effectivity in all stageswdistewater
treatment processes have been lower than 71%iatdd 90% [20]. However, in the present study, dmd nitrate
removal rates are less than those results thatldmildue to processes of plant in special weathrditons, inlet
characteristics, and designing issues.

Comparable to nitrogen removal, most phosphate vamoccurred in AHUP probably due to sedimentation
mechanism as a result of the high residence timie Phosphate removal of the whole process ingtidy used to
be 77% (average). Nonetheless, (Ghazy et al) dwattifthat the removal rate 68.4% [21]. Dependinghervarious
study results, the efficiency of phosphate remasaltt substantial and the situation of the completads after
digestion has been prompt to take away lots optiwsphate in treatment process, so the phosphattitigs in the
plant outlet have a reduce that having the mokiente [17].

The removal phosphate rate in the plant dependhenetvel phosphate in inlet to the plant. Duringfdnultative
ponds, the sedimentation removing a portion of phate by algae. Other portion of phosphate go hack
wastewater by mineralization and re-dissolutioncpeses. The particulate phosphates which are rmoledpiadable
parts of algae, like nitrogen, will stay [17].

Authorized theory toward greater biological phogph@moval is that, consecutive anaerobic-aerat@rvals pose

to aggressive capability in substrate consumpti@hia addition microbial progress. In organic phtee removal,
inlet phosphate is absorbed by the organism biomasd subsequently is removed from system as
abundantmud[17]. In this work, both phosphate atrdgen removal were built-in through incorporatiagaerobic
and aerobic processes. Our finding is in agreemvithtother reports [22, 23].
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