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ABSTRACT

Nitrate saltsare used widely in many areas asfertilizers, explosives, oxidiz-
ing agentsin the chemical industries, and as food preservatives especially
to cure meats. If the range of nitrates increases in environment shows
many dangerous and ill effects. Conversion of nitrate was needed. In this
study the highest percentage conversion of nitrate was found to be 83 %
from the optimized conditions. Thefinal form of the proposed model equa-
tionfor the percentage conversion of nitratewas 'Y =0.83(1-e°2%%). Where
Y .= percentage conversion of nitrate and t= conversion time (days). The
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model showed good agreement with experimental data by generating aver-
age absol uterelative deviation (AARD) of about 0.5225+ 44.49% conver-
sion of nitrate from biomass derived from rotten fruits under aerobic con-

ditions for sewage water.

INTRODUCTION

Nitrates¥ arenaturaly present in soil, water, and
food. Inthenatural nitrogen cycle, bacteriaconvert ni-
trogento nitrate, whichistaken up by plantsandincor-
porated into tissues. Animalsthat eat plantsusetheni-
trateto produceproteins. Nitrateisreturned to theen-
vironment inanima feces, aswdl asthrough microbid
degradation of plantsand animasafter they die. By the
aerobic action of the nitrosomonas bacterid? in nitro-
gen cyclethenitratesconvertsto nitrogen. Nitrate sats
areused widdly asinorganicfertilizers®, explosives,
oxidizing agentsinthechemical industries, and asfood
preservativesespecialy to curemests. Natural process
theisno contamination of nitrate by theextensveLutili-
zation of syntheticfertilizersand Industries, human ex-
creta, sewagedisposd, cattle seepage, fertilizer indus-
tries, explosivesindustries, municipa wasteand indus-
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trid effluents, particularly fromfood processing, release
of improperly treated wastewater from industrial or
municipd facilitiesarethe causesof nitrate contamina:
tioninnatural water, ground water systemsaswell as
atmosphere also. Nitrate contamination causesheath
hazards like methemogl obinemiawhich lossesthe
oxygen carrying cgpacity of hemoglobin, bluebaby syn-
drome, headache, dizziness, vomiting, diarrhea, |abored
breathing Pregnant women are more sensitiveto the
effectsof nitratedueto anatura increasein methemo-
globinlevelsinblood during thelater stage of preg-
nancy beginning around the 30th week. Nitratesare
entering into the atmosphere and can be converted to
nitrous oxide (N20), which agreenhouse gasis con-
tributing to global warming, acidic depositionand the
formation of other secondary pollutants. Nitrateisone
of themain contributorsto eutrophication® of surface
water. TheU.S. Environmental Protection Agency!®
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(EPA) setsMaximum Contaminant Levels(MCLS) for
nitrogen in public drinking water systemsas 10 milli-
gramsper liter (NO3—N mg/1) and nitrites as one mil-
ligram per liter (NO2—N mg/1). The World Health Or-
ganization (WHO)™ has prescribed the maximum per-
missiblelimit of nitratein drinking water as50 mg per
liter, while | S-10500 prescribes 45 mg per liter asthe
maximum permissblelimitindrinkingweter.

MATERIALSAND METHODS

Conversion of nitrate was moreimportant to re-
move contamination in sewage water contain more
amount of nitrates. The sewagewascollected in and
around theregion of Vizag. Thesewage containswaste
from hotels, domestic waste, animal excretaandrain
water runoff. To convert nitratesinto nitrogen micro
organismsare devel oped fromrotten fruit waste.

Development of biomassfrom rotten fruits

10gper 1000 ml of fruit mixtureistakenindistilled
water and kept for days 40 harvesting under aerobic
conditions. Thedeveloped cultureisused asbiomass
for denitrification process.

Estimation of nitrate concentration

The concentration of nitrate was estimated by us-
ing spectrophotometert®. Thereagentsused for thispro-
cessaresdfanilic acid, hydrochloric acid, methyl an-
thranilate and sodium hydroxide. Take 10 ml of sew-
agewater and add 1 ml of sdfanilicacidto diazotized®
toform nitrates. Then 1ml of 2mol/ L HC| was added
to makethereaction faster and the contents are kept
under shakingfor 5 minto completethe diazotization
reaction. After the diazotization 1 ml of 0.5% methyl
anthranilate was added to indicate the color. M ethyl
anthranilate reactswith nitrates present in sampleand
formsbrown red color. For this2 ml of 2mole/L NaOH
was added to neutralize the acidic nature and 10 ml of
distilled water wasadded for this, and the col or of the
samplewasestimated under 490 nm spectrophotometri-
caly to get the concentration of nitrate.

M odeling of conversion of nitrate

In order to describe the nitrate conversion from
sewage water thefollowing hypothesiswereused. The
masstransfer coefficient isconstant. Theconversion
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of nitrate diffusion phenomenon by biomass derived
from rotten fruits under aerobic conditions. Thefind
form of modeing equation*® was obtained from the
conversion of nitrate

Y =B (1-e)

Where Y = percentage conversion of nitrate; T= conversion
time (days) and B and D are equation constants.

RESULTSAND DISCUSSION

Per centage conver sion of nitrate

Asthereaction proceed the micro organismsdeni-
trifying the sewage and convertsthenitratesinto nitro-
gen and rel easesto atmosphere. The concentration of
nitratesis decrease asthe time proceeds and the con-
versionincreases. From the optimized conditionsthe
percentage conversion isfound to be 83% and it re-
mains constant fromday 8to day 12. Theresultsare
showninTABLE 1 andfigure 1.

TABLE 1: Percentageconversion of nitratewith time

Nitrate Conversion
0.00
0.26

0.4
0.5
0.66
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0.8
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0.83
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Figurel: Percentageconversion of nitrate
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M odeling of conversion of nitrateby usingmicro
organisms

To describe the conversion of nitrate in sewage
water using themicro organisms, the highest percent-
age conversion of nitrate wasfound to be 83 % from
the optimized conditions. Thefina formof theproposed
model equation for the percentage conversion of ni-
tratewas
Y =0.83(1-e02%),

Where Y = percentage conversion of nitrate; t= conversion
time (days).

Themodel showed good agreement with experi-
mental data by generating average absoluterelative
deviation (AARD)™ of about 0.5225+ 44.49% con-
versonof nitratefrom biomassderived fromrottenfruits
under aerobic conditionsfor sewagewater.

CONCLUSION

Inthisstudy the conversion of nitratewasestimated
whileit isharm and dangerousto the water sources,
environment and humans health. The highest percent-
age conversion of nitratewasfound to be 83 % from
the optimized conditions. Thefina form of theproposed
model equation for the percentage conversion of ni-
tratewas Y s=0.83(1-e-0.2039t). Where'Y .= percent-
ageconverson of nitrateand t= conversiontime(days).
Themode showed good agreement with experimental
databy generating average absolutere ativedeviation
(AARD) of about 0.5225+ 44.49% conversion of ni-
tratefrom biomassderived fromrotten fruitsunder aero-
bic conditionsfor sewage water.
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