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ABSTRACT

The Present research deals with the detection dfdgen sulphide a malodorous and subsequent renwiviile
gas by using bi sulphide ion consuming photosyitheicteria for the treatment of household sewagéer. The
detection of the hydrogen sulphide is estimateddigg methylene blue method. The gas hydrogenideljd the
cause of many health effects especially is combimatith ammonia which is estimated to be the marinin
concentration in household sewage water. The amarismemoved by a chemical method followed by ¢neoval
hydrogen sulphide gas by the biological method. rBgen sulphide and ammonia are most commonly seen
malodorous gases encountered during sewage wagatnirent. Ammonia gas is found in almost all househo
sewage water in the maximum concentration. This igasombination with the other gases released dyrin
treatment or accumulation of sewage waste watewsha greater impact on the health of human compéaoed
individual gases. Odour emitted by wastewater treait is an indication of an anaerobic process. gathges of
processing leads to the formation of toxic gasi®, Hydrogen sulphide ¢$), Sulphur dioxide (S Bromine,
Chlorine and oxides of nitrogen. Malodorous gaseguire gas phase filters prior to exhausting framgation
tanks. Detection and removal of hydrogen sulphi@efgom food sewage water collected from Vellore aehieved
within 15 days.
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INTRODUCTION

Waste water treatment is the process of removaoafaminants from wastewater and household sew&gste
water treatment plant in residential areas causkst af legal, political and health problems. Thaste water
treatment odour is a very common problem associatédthis. Over the years chemicals and enzymes baen
used for treatment of odour arising from sewagatinent plants. Effluents collected from variouddestial and
industrial sources. The treatment levels vary atiogrto the level of biodegradability of the infhitesewage.

Odour emitted by wastewater treatment is an inlinadf an anaerobic process. Early stages of psitgdeads to
the formation of toxic gases, like Hydrogen sulgh{th,S), Sulphur dioxide (S£), Bromine, Chlorine and oxides of
nitrogen. Malodorous gases require gas phasesfittéor to exhausting from irrigation tanks. [2,73,

The substances responsible for the diffusion ofuoslanto the atmosphere in the vicinity of treatinplants are
generally gaseous inorganic products or highly tlel@ompounds. The former are mainly the resulbiofogical
activity in the sewage, the latter are often causgedhe presence in the sewer of industrial waskbs. following
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compounds are associated with bad odours: mercgpgiatoles, indoles, inorganic acids, aldehydewmries and
organic compounds containing nitrogen or sulphummat These compounds can originate from the an@erob
decomposition of compounds with a high moleculaigive especially proteins. These are recognizedeisg
among the causes of bad-smelling odours at thetaftsewer lines and in treatment plants in gdri@ra]

Hydrogen sulphide (58) is generated in aqueous phase of sewage wateadigrial reduction of sulphate under
anaerobic conditions [2, 6]. The hydrogen sulptpde up causes many problems during sewage or weater
treatment. Oxidation of hydrogen sulphide causesosmn of concrete and metal substances due toafioon of
sulphuric acid. This gas poses significant rislseéavage treatment plant workers and communitiessedto this
gas for longer period of time. The prolonged causasy health problems in women and infants.

High sulphate contents may cause a laxative efifestfants and cause extreme dehydration. Also tigirogen
sulphide content is an indicative of the preserfaebform bacteria and is needs to be testedtfdt can affect if it
is inhaled or comes in contact of eyes, nose aathlow concentration inhalation causes dizzinesadache and
nausea. If the gas is inhaled in higher concentmathen it may cause unconsciousness and even dédtte
individual. The gas paralysis the respiratory eertf brain and olfactory nerve deadening the sefisenell [4].

There are many sensor systems available to medisiteydrogen sulphide concentration in a samplegueous
phase bi sulphide exists in equilibrium with hydeagsulphide and absorbs the light in ultraviolevekangth [9,
13].

The most commonly present gases in sewage watearaneonia, hydrogen sulphide, mercaptans and bipheny
sulphate. The parameters to express the concemtr@tiodour are absolute threshold concentrattmeshold odour
number, threshold limit value, maximum allowablencentration. The values of these parameters fordatal.
(Table 1)

Table 1: standard values of parameter s associated with malodor ous gasesin sewage water

Compound ATC (ppm)  TLV (ppm MAC (ppm) Olfactoryrsmation
Hydrogen sulphide 0.00047 10 50 (US), 20(UK) Roffgigs
Ammonia 46.8 25 37.5 (UK) Pungent
Methyl Mercaptans 0.0021 10 Rotten cabbage
Carbon disulphide 0.21 20 Sweet/pungent
Biphenyl sulphide 0.0047 Burned rubber
Dimethyl sulphide 0.001 Rotting vegetablgs

Ammonia gas is found in almost all household sewagder in the maximum concentration. This gas in
combination with the other gases released duriatiment or accumulation of sewage waste water shogveater
impact on the health of human compared to individazes.

Inhalation of ammonia acutely causes variety opirasory condition like including laryngitis, traeh bronchitis,
bronchiolitis, bronchopneumonia and pulmonary oeal@ime patients that survive the acute phase maglaea
disabling pulmonary disease characterized by brientdsis, airway hyper reactivity, bronchiolitis litdrans,
chronic obstructive pulmonary diseaseand occadioimdérstitial lung disease [16]

Ammonia

Ammonia is a pungent smelling gas present in theimmam concentration in all household sewage watermonia
is removed using a chemical precipitation method/tich ammonia is removed in the form struvite orttombic
white precipitate. The precipitate can also be @sed potential slow acting fertilizer.

Chemical reaction of ammonia test

The concentration of ammonia in a sample is detethby titrating with known concentration of sulpluacid.
The tittered value can be used to analyse amouaimofionia removed after treatment. The treatmerdives the
addition of potassium hydro phosphate @RI, MgCl,) to precipitate the ammonia as white orthorhombic
crystalline structure Struvite.

Mg®" + NH," + H,PO™ + 6H,0 <> MgNH,PO,-6H,0 + n H
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Hydrogen sulphide

The gas hydrogen sulphide reduces the redox pateamid prevents the natural re-aeration. Low spemuhge
triggers intense activity of sulphur reducing baeteand increases hydrogen sulphide productioniquéatly and
high temperatures. Hydrogen sulphide consuming qayothetic bacteria likrhiocystis violacea, Thiodictyan
elegans, Lamprocystispecies, Allochromatium etc. that are commonlyntbun marshy soil. These bacteria
consume the free hydrogen sulphide, present isdl@ge water and prevent the rotten egg smellaytocthe gas.
The gas may also display certain different smedirahixing of different malodorous gases.

The hydrogen sulphide gas and the bi sulphide xsEequilibrium in aqgueous phase at neutral pHiezalThe
equilibrium can shifted by changing the pH of tlenple. This helps in easier detection of the bplsigle ion
instead of the hydrogen sulphide gas by spectrophetric analysis. The UV spectrophotometric analyss
shown.

The hydrogen sulphide gas is detected using a UAttsgphotometer method. The procedure requires N, N
dimethyl-p-phenylenediamine dihydrochloride (meémg blue dye), ferric chloride (FeCL.6 g dissolved in 100
mL 6M HCI), the dye binds to the gas and forms mglex that can indicate the concentration of the igathe
sample. The concentration of hydrogen sulphidéaénsample sewage water sample was measured befbedtar
treatment with photosynthetic sulphur bacteria,d&ermine the reduction in sulphide ion concerdratafter
treatment [fig. 1]

2 H2N<_;>IN (CHy)s + 6 Fet++

N
NN
+8 +C- - ﬁ ‘ Ii + 6 Fet* + NH* + 2 H
} VA YN
(CHj;)oN N(CHa)e
Cl

Fig 1: methylene blue method reaction

Chemical reaction of sulphidetest

The sulphide test is based on the ability of hydrogulphide and acid-soluble metallic sulphidesdaovert N, N-
dimethyl-p-phenylenediamine directly to methylerieebin the presence of a mild oxidizing agent (dieid ferric

chloride). Intensity of the methylene blue colowvelopment is directly proportional to the amouhtsolphide
present in the original sample. A colorimetric measent of this intensity provides an accurate reg¢ametermine
the sulphide concentration. This method is calfedrhethylene blue technique [12, 15, 11].

MATERIALSAND METHODS

The ammonia in the sewage water is removed usalgmical method for easier removal of hydrogentsdipgas.
Microorganisms living in the marshy soil are sulplvensuming bacteria. At Tconcentration the bacteria are
cultured and inoculated in the sewage water samples concentration of the of hydrogen sulphidesgn¢ in the
sample is quantified using spectrophotometric &ialyon the sample. The overall sulphide ion remasal
determined by spectrophotometric analysis.

Ammoniatreatment

For this analysis, 10 ml of sewage water samples) fthe sewage treatment plants from the nearestesavas
collected [fig. 2]. Equal volume of KO, and MgC} with same volume of sewage water sample was adftat.

that the mixture was vortexed and let the preaipito be settled as shown in fig 4. The remaisegage water
sample was decanted and transferred to the agpaouf®r hydrogen sulphide treatment.

165
Scholar Research Library



Suneetha V. et al Der Pharmacia Lettre, 2013, 5 (3):163-169

Hydrogen Sulphide treatment

13.5 g of nutrient broth medium was added to 20distilled water, and mixed thoroughly. Then ab&uy of agar
was added to the mixture and mixed well. One graohef the salts mentioned in the materials reguémts was
added to it. The mixture was plugged and autocldee®0 min and then transferred into a laminafi@y. The
petri dishes along with the media were steriliZEde media was poured into two petri dishes anowat to
solidify. Marshy soil sample was serially dilutedthe laminar airflow. [fig 3] After the mediumlabified 1 ml of
the serially diluted sample of concentration®Mas poured on the media. The sample was spread asi L-rod
without damaging surface of the agar medium. Tétei plish was labelled as culture and the othezcentrol and
was placed in incubator for 18-24 hours. Sewagemsamples was collected from different sewagsirment plant
in the institute and labelled. Replicate of eadhegiwas also prepared. A standard solution wagpaped using
sodium sulphate salt by adding 1 g of,8lao 1ltr of distilled water. The colonies of ffdient microorganisms
were inoculated into the sewage water sample. Hfi] 2ml of each sample was taken and 0.16ml ofNN
dimethyl-p-phenylenediamine is added along witt6flLferric chloride is added and mixed thorougahd kept
for two hours. The O.D value of sample was noted280 nm for each sample and replicate. The sewader
samples were placed on a shaker for uniform migimg) for the microbial culture to grow. The O.Duabf treated
sample was noted after the treatment time. Afegeranining the O.D values the replicates were asecontrols to
determine any change in hydrogen sulphide cond@éntran the absence of inoculated microorganisme Th
difference was used to analyze the changes cdmsélde microorganisms in the marshy soil. The waluere
tabulated and the concentrations hydrogen sulplizdedetermined.

Fig 2: sewage water sample
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Fig 3: mar shy soil sample

Fig 4: struvite precipitated
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Fig 5: control plateof culture plate

Fig 6: sulphur bacteria colonies found in mar shy soil
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RESULTSAND DISCUSSION

The addition of sulphur consuming photosyntheticroorganisms have shown a decrease in the levéigdobgen
sulphide in the sewage water samples. The sulpboswning microorganisms are able to consume hydroge
sulphide and convert them into less malodorousl@sgltoxic gases compared to hydrogen sulphideeTdre also
significant indication of the presence of certaiganisms other than the one’s inoculated into tlvel fsewage water
that consume the malodorous gases (Table 2).

Table 2: O.D values of hydrogen sulphide analysis by methylene blue method

Samples| O.D values before treatmgnt ~ O.D valuestaéatment] O.D values of sample controls

After 2 hours

S1 0.134 0.126 0.130

Sz 0.12¢ 0.121 0.12¢

SE 0.13¢ 0.13(C 0.13¢
After 4 hours

S1 0.134 0.125 0.127

S2 0.126 0.120 0.122

S3 0.136 0.129 0.132

The O.D readings of the sewage water suggeststhieag is a decrease in the amount of the untresgegge
sample for hydrogen sulphide for the first two tguout after a period of four hours there is nahfeir decrease due
to the microorganisms present already in the sanigle inoculated sewage water sample exhibits areased
consumption of hydrogen sulphide compared to theeated sample.
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