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Detection and Identification of Some‘Organic Compounds in
Sewage Samples by FTIR and GLC-MS
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The organic compounds were identified in some sewage samples,
which were taken from Someshwar and Tapovan at Nasik. These
samples werce extracted with the CH.Cl> and characterized by FTIR
and GC-MS. The identified organic compounds are saturated and
unsaturated hydrocarbons, aromatic alcohols, phenols and dicarbo-
xyhe acids that affect adversely the soil and ground water quality
of the arca.
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INTRODUCTION

The chemical composition of the municipal sewage varies from day to day
into the environment because they produce the waste of different characteristics.
Sewage water and industrial waste contain a higher concentration of organic and
morganic pollutants. Both drinking water and wastewater are usually treated to
make them safe. many of the treatment processes are not fully effective. This has
resulted 1n the widespread contamination of underground water and hence
drinking water' . There is now growing knowledge of the organic compounds
present in the drinking water of many cities™™® and 10 a more limited extent. in
wastewater of several types of industries’ ™’

A number of studies' ' have been reported for the detection and identification
of organics in industrial wastes in western countries. But in India no such study
was undertaken for sewage so far. Therefore, this study was undertaken to detect
and identify organic compounds present in the municipal sewage.

EXPERIMENTAL

Two sewage samples were collected from Someshwar and Tapovan at Nasik
City. These samples were extracted'® with CH,Cl,. The obtained mass was
analyzed for different functional groups by FTIR and GC-MS.
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RESULTS AND DISCUSSION

The characteristic bands and IR frequencies of both the samples are given in
Table-1.

TABLE-|
IR FREQUENCIES IN BOTH SEWAGE SAMPLES COLLECTED FROM SOMESHWAR
AND TAPOVAN AREA

Absorpuon region . . .
p £ Characterization {interpretation)

(ecm)
2930 C—H stretching (alkyl) - -
28642859 C—H stretching (<CHz gr)
807 C—H bending, meta-subsuiuted {aromatic)
1479-1464 C==C (aromatic ring)
1275-1265 C—O stretching
1026 C—-0 (alcoholic) stretching
1754-1744 C=0 (acid or ester)
1107 C-—N (aliphatic) streiching

1382.1377 C—N (aromatic)

The GC/MS spectra of the CH,Cl, extracted mass are shown in Figs. 1 and 2
and the identified organic compounds are given in Table-2. The saturated and
unsaturated hydrocarbons, alcohols, phenols and aromatic dicarboxylic acids are

found in both the sewage samples.
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Fig. 1. GLC-MS of CH,Cl extracted mass of sample no. |
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Fig. 2. GLC-MS of CH,Cls extracted mass of sample no. 2

Hydrocarbons are naturally occurring compounds. They are emitted to the
atmosphere by tree, domestic animals and human activities by petroleum
industries, coal and automobile emission. The fumes of refineries and paint
thinner contain a mixture of volatile hydrocarbons. Lead is the most important
particulate matter resulting from automobile pollution. When these volatile
hydrocarbons are mixed into the environment, they react or dissolve into the
surface water and indirectly underground water and this water acts as toxic to
animal and human beings.

PhenohccxnnpoundsnnpantypkmﬁodourandtameIO\vaMTandish@ﬂﬂytoxﬂ:
to aquatic life and vegetation even at low concentration. When animal and human
beings use phenol polluted water, they frequently affected by diseases of the
alimentary track. It provides toxic effects on brain, lungs, kidney, liver, etc. A
HnﬂlufIOxﬂgﬂ‘of;xﬂyhydrk:phcnofhasbecnsuggeﬁedtoznnﬂdinhﬂﬁﬁ@n(ﬂ
biological processes'”. Alcohols are used as cosmetic and perfume ingredients
These are also commonly used as preservatives in injectible products but if high
amount of dose is inhaled it leads to drowsiness and headache'”.

Benzene compounds, e.g.. 3-nitro-1,2-benzene dicarboxylic acid can cause
skin irritation, redness and pain. Excess inhalation may lead to headache and
weakness. If these compounds are present in the environment, they affect the
quality of soil and groundwater of the area'®. Therefore, the sewage should be
treated before ponding to open places or 10 river/sea. It may be beneficial to the
water pollution control.
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TABLE-2
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ORGANIC COMPOUNDS FOUND IN SEWAGE SAMPLES

Name of the organic compounds Structure mf  mw
Saturated hydrocarbon
CH;
3-Ethyl.3-methy! heptane CH;—-CH3—~(L-CPI¢—CH3—CH; CipHar 142
C,Hs
Pentadecane CH3—{CH))3:—CH; Cistzy 212
Hexadecane CH3(CH;3)14CH;, CieMig 226
Heptadecane CH3(CH;3);5CH4 CitHae 240
CHy  CHy  CHy
Dodecane-2.6,10-trimethyl CH_;——CLH(CH;);(E:H(CHQ)3(’TH——CHgCH; CisHiz 212
CH;y CHj CH;
2.6,10-Trimethyl dodecane- CHT{CLH(CHQ)}(J‘H(C}"bhéHCf“h CisHin 212
CH;, CH;
3.8-Dimethyl decane (N'H;;('.“,H‘?(%WI{CI13}.3({'!1("”3(‘}f;; CipHze 170
[-Ethyl-1-methyl cyclohexanc CyH, CoHig 126
©<Cu,
Halo Alkane
}-lodo dodecane I—CHz € CHy %,,CH3 CoaHast 222
Unsaturated hydrocarbon
CH,
I-Propene-2-methyl tetramer ((‘Hg—»("r:(‘,Hz ¥, -
CH,
I-Methyl naphtha!ene ‘0 CriHpw 142
Alcohols
CH,
I-Methyl-2-cyclobutane Q—CH{‘“(‘JH """ ~(OH CiHaO 114

cthanol

Phenols

2.2-Methylene bisphenol

OH OH

sgie

Cy1iH 205

200
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Name of the organic compounds Structure mf  mow
Acids
}.2-Benzene COOH CsHeO4 166
dicarboxylic acid

COOH

COOH
3-Nutro-1,2-benzene , CgHsNOg 211
dicarbox ylic acid : COOH
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