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ABSTRACT

Denitrification process is used for the treatment of sewage water. In the
present study, optimization of the parameters like biomass concentration,
pH, time and the percentage conversion of nitrate by using obligate aer-
obesare studied. By varying the parametersin the range of 0.5t0 5.0% (w/
v), 6.0 to 10.0, O to 12 days for biomass concentration, pH, time and
conversion of nitrate respectively. The optimized parameters at which the
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maximum denitrification isnoticed and found to be biomass concentration
of 1% (w/v), pH 9.0, time 8 days and more than 80% (nearly 83%) conversion

of nitratesis noticed from the experimental work.
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INTRODUCTION

Nitrate and nitriteare naturally occurringionsthat
are part of the nitrogen cycle¥. Nitrate anion hasboth
beneficial and harmful uses. Onthe positiveside, Ni-
trates (NOS3-) areessentia plant nutrientsthat areim-
portant ultimately for protein synthesis. They arere-
spong blefor thegrowth of plantsand dso nitrogen fixa
tion. Nitratesarefound in nature sincethey aretheend
product of the aerobic decomposition of organic ni-
trogenous matter aswell asthe decomposition of or-
ganic micro-organisms. Nitrateand nitritearethe prod-
ucts of the oxidation of nitrogen (which comprisesap-
proximately 78% of the earth’satmosphere) by micro-
organismsin plants, soil or water. Nitrite oxidizesand
formsasnitratesdtsareused widdy asinorganicfertil-
izers, explosives, oxidizing agentsinthechemical in-
dustries, and asfood preservatives especialy to cure

mests. Extensive utilization of syntheticfertilizersand
Industries, human excreta, sewagedisposd, cattle seep-
age, fertilizer industries, explosivesindustries, munici-
pd wasteandindudtrid effluents, particularly fromfood
processing, release of improperly treated wastewater
fromindustrial or municipal facilitiesarethe causesof
nitrate contamination@ in naturd weater aswel asground
water systems. Nitratesare enteringinto theamaosphere
and can be converted to nitrousoxide (N20), which a
greenhouse gasiscontributing to globa warmingacidic
deposition and the formation of other secondary pol-
lutants. Nitrate is one of the main contributors to
eutrophi cation™ of surfacewater. High concentration
of nitratein the ground water causes‘“blue baby syn-
drome”. Nitrateionsenter thebloodstream through gills
fish causes M ethaemogl obi naemiacausesrespiratory
distressbecause of thelossin oxygen-carrying capac-
ity of blood. Nitratein excessivelevelscan aso be po-
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tentially harmful to animalsand can cause abdominal
pains, muscul ar weakness and brown or chocol ate col -
ored blood.

Rangeof nitrates

TheU.S. Environmentd ProtectionAgency (EPA)
setsMaximum Contaminant Levels(MCLS) for nitro-
geninpublicdrinking water syslemsas 10 milligrams
per liter (NO3—-N mg/l) and nitritesasonemilligram
per liter (NO2—-N mg/l). TheWorld Health Organiza-
tion (WHO)™ has prescribed themaximum permissible
limit of nitratein drinking water as50 mg per liter, while
|S-10500 prescribes45 mg per liter asthe maximum
permissiblelimitindrinkingwater.

MATERIALSAND METHODS

The processisdonein the presence of micro-or-
ganismg® called obligate aerobes and the processis
doneinfixed bed reactor. Themicroorganismsarecul-
tivated in aerobic conditionsas (w/v) %. Theobligate
aerobes convert the nitratesinto nitrogen. The concen-
tration of nitrate was determined by the diazocoupling
reaction using sulfanilic acid and anthanilateasreagents.

Sewage collection

Sewagewater iscollected fromthecand scontained
domestic waste water’® which entersinto the seanear
Visakhapatnam. The sewage contains domestic waste
water, hotd waste, municipd waste, animd excreta, land
runoffl”, and various solid particlesarea so presentin
thesewage.

Prepar ation of obligateaer obes(mixed culture)

The cultureisdeveloped from rottenfruits. 109
per 1000 ml of fruit mixtureistakenindistilled water
and kept for 40 days harvesting under aerobic condi-
tions. Thedeve oped cultureisused asbiomassfor deni-
trification process®.

Esimation of nitrateconcentration

The concentration of nitrateis estimated by using
spectrophotometer®'%, Thereagentsused for thispro-
cessaresdfanilicacid, hydrochloric acid, methyl an-
thranilate and sodium hydroxide. Take 10 ml of sew-
agewater and add 1 ml of salfonilicacidto diazotized
to formnitrates. Then 1ml of 2mol/ | HCl isadded to
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makethereaction faster and the contentsare kept un-
der shaking for 5 minto completethe diazotizationre-
action, After thediazotization 1 ml of 0.5% methyl
anthranilateisadded toindicatethe colour. Methyl an-
thranilate reacts with nitrates present in sample and
formsbrownred color. For this2 ml of 2mole/L NaOH
isadded to nutralised the acidic nature and 10 ml of
distilled water is added for this and the color of the
sampleisestimated spectrophotometrically at 490 nm
which givesthe concentration of nitrate.

RESULTSAND DISCUSSION

Effect of biomasson nitrateconcentration

Biomassisthe mag or parameter inthedenitrifica-
tion process. Inthese process different amountsof bio-
massranging from 0.5 to 5.0 gramstaken in different
flasks contains 100 ml of sewage and thecontentsare
kept for 3 hr incubation. After incubation the concen-
tration of nitrateisestimated by spectrophotometer. The
concentration of nitrate decreasesfrom 0.5t0 1.0 (w/
V) % and it remains constant up to 2.0 (w/v) %thenit
startsincreasing from 2.0 to 5.0 (w/v) %. From this
resultsit showsthat the optimum vaueof biomassfor
the denitrification processwasfound to be 1.0 (w/v)
%. Theresultsareshowninfigure 1.
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Figurel: Effect of biomasson nitrate concentration

Effect of pH on nitrateconcentration

pH placesamajor rolein sawagewater denitrifica-
tion. To optimizethe pH for this process different pH
samplesof sewagefrom 6.0to 10.0 aretakenindiffer-
ent flasks. In every flask the biomassisadded and kept
for asdefor 2 hr then nitrate concentrationisestimated.
First thenitrate concentration isdecreasesfrom pH 6.0
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t0 9.0 after that the concentration increasesfrom pH
9.0t0 10.0. From theresults the concentration of ni-
trateislow at optimum pH 9.0. Theresultsare shown
infigure2.
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Figure2: Effect of pH on nitrateconcentration
Effect of timeon nitrate concentration

Timeplacesavita rolein every process. Thetime
for denitrification of sawageisestimated by taking one
liter of sewage and adds biomassin abeaker. Theni-
trate concentrationisestimated for every 24 hrs. Every
day thenitrate concentrationisestimated fromday 1to
till it comes stable. From day 1 to day 8 the nitrate
concentrationisdecreasesgradudly anditisstableun-
til day 12. Continuoudly the nitrate concentration de-
creasesfromday 1 to day 8thenit comesto stablefor
5days. By thisthe optimum timefor denitrificationin
thisprocessisfound as 8 days. Theresultsare shown
infigure3.
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Figure3: Effect of timeon nitrateconcentration
Per centage conver sion of nitrate

As the reaction proceed the obligate aerobes'?
denitrifying the sewage and convertsthenitratesinto
nitrogen and rel easesto atmosphere. The concentra-
tion of nitratesisdecrease asthetimeproceedsand the
conversionincreases. From the optimized conditions
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the percentage conversion isfound to be 83% and it
remains constant fromday 8to day 12. Theresultsare
showninfigure4.
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Figure4: Percentage conversion of nitrate

CONCLUSIONS

Experiments were performed for sewage water
denitrificationto estimateand optimizethe parameters
like biomass concentration, pH, time and the conver-
sonof nitrateby using obligateaerobes. By varyingthe
parameters|ike biomass concentration, pH, timeand
conversion of nitrateintherange 0.5t0 5.0% (w/v),
6.0t010.0, 0to 12 daysrespectively. The optimized
parametersat which themaximum denitrificationisno-
ticed and found to be biomass concentration of 1%(w/
V), pH 9.0, time 8 days and more than 80% (nearly
83%) conversion of nitratesis noticed from the experi-
mental work.
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