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ABSTRACT

The oil pollution of seawater is an important prei especially for its toxicity on marine organisaml being a
cover on surface water preventing the penetratiboxygen into sea water. In this paper oil pollati@vels were
determined in sea water and sediment samples aoFut Bay near Thermal power plant. Three statiansre
fixed and oil concentrations were varied in exardiaeea. The highest level found in station 1 néarmal power
plant. Oil concentration was recorded maximum o®.83mg/L in surface water and sediment showed 8@ ing
station 1. The studies revealed that the oil cotra¢ions mainly depend on earlier ash dumpsite aader out fall
from Thermal power plant.
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INTRODUCTION

Industrial effluent characteristics provide bagiformation about the integrity of the aquatic habiwithin such
rivers and streams into which they are dischargetdnaost of industries discharged their wastes thiréa the river,
canal or sea which are characterized by their ababturbidity, conductivity, chemical oxygen demarndtal
suspended solids and total hardness [1, 2, 3].nTdia components of any thermal power plant areidoe, boiler,
turbine, generator, condenser, chimney and othgiliaies such as forced draft pump, air heateesadrators,
economizer, and boiler drum. In its operation, chenbustion of fuels (coal, gas, crude oil) in fueaupplies heat
to produce steam inside the boilers, which is usedenerate mechanical energy in a turbine; thisrgnis
subsequently converted by a generator to elegtiidit5, 6]. The source and pollution from TTPSHe discharge
of waste water. The waste water consists mainlgoidic and alkaline chemical solutions used in rtiieg power
plant equipments, acidic water drainage from ctalage and waste water contaminated with petrolptoducts
such as oil and grease [7]. In this present ingatitin the study area was near thermal power plMnth chance
for oil and grease pollution in this coastal ar®a.studying the pollution of oil and grease wasfulser taking
necessary steps.

1.1 Description of study area

TTPS (Tuticorin Thermal Power Plant) is a coal redi thermal power station and hence large amoufiy gfsh

(6,000 Metric Tonnes per day) is generated durivg frocess. The hot water effluent generated bjingpthe

condenser is pumped directly into the Bay. Eatligil 1991 the fly ash was dumped into sea by pgueent. In this
present investigation, the study area is locatex tiee earlier fly ash dumpsite in Tuticorin anégantly the hot
water effluent generated by cooling the condenasmumped directly into this area.

Station 1 : 500 meters away from water outfall of power plgearlier ash dumpsite) (N 08° 46’ 48.3" & E 078°
10’ 76.3"). This area does not contain any biolaggystem due to the water with high temperatuenfoutfall of
thermal power plant and the presence of fly ash.
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Station 2 : 2 km away from the water outfall of power plant @R° 47’ 32.0” & E 078° 10’ 80.3"). This area does
not contain any biological system. The impact dfalwater from power plant and fly ash extent&ioin this area
too.

Station 3 (Control site) : 3 km away from the station 2 (N 08° 47’ 85.5” &0E8° 10’ 65.3"). This area contains
biological system like coral reef and sea grass aed considered as control site.

Fig1: Map showing the study area (Tuticorin Bay) with 3 stations
1.2 Collection of samples
Water and sediment samples were collected at areduring May 2015 from three stations fixed in andund 5
km from earlier ash dumpsite. The surface waterptesnwere collected in a pre-cleaned plastic caetaiusing
nitric acid, bottom water samples were collecteshgideyer’'s water sampler, and samples were traresfento
pre-cleaned plastic containers and analyzed oil gneéhse using standard procedures. Sediment samweles
collected by grab and transferred to polythene bdwsd and stored in plastic containers.
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Fig 2: Photos showing the collection of water and sediment samples near thermal power plant

EXPERIMENTAL SECTION

2.1 Determination of oil and greasein water

Oil and grease in water sample was analyzed by [).ml water sample was collected and 10 ml tgffeuic acid

was added, 50 ml of petroleum ether and approxignatenl of ethyl alcohol in a separating funnel afchken well.
Allowed to stand until the two layers, upper ofrpgum ether and lower of water become distince Water layer
was discarded and drained in the petroleum etheugh filter paper into the pre weighed beakerc&iathe beaker
in the hot water bath and allowed the petroleureretih evaporate. From the weight of the beakemdahe amount
of oil and grease in the water samples.

2.2 Determination of oil and greasein sediment

About 10 g of surface sediments was drindtie oven at 105°C for 2 hours to deteemthe moisture
content analysis. Sediment samples containing knawounts were analyzed by using a modified forrthefoil
and grease extraction method for sludge samples [9]

RESULTSAND DISCUSSION

3.1 Oil and greasein water

Water samples were collected from both surfacekaitbm of the sea and found out oil and greasesandvn in
Fig 1. The results are shown in Table 1. Statisurface water showed the highest value of 130.& ragd bottom
water showed the oil and grease value of 75.6 mgtation 3 showed the lowest value of 10.8 mg/L hotlom
water showed the oil and grease value of 1.8 mg/L.

3.2 Oil and greasein sediments

Sediment samples were collected and found outntilgzease and shown in Table 1. The results anersin Fig
2. Station 1 recorded the highest value of 86 ngjégion 2 recorded the value of 71 mg/g and sta88icecorded the
lowest value of 62 mg/g.

Tablel. Oil and Greasein water and sediment

Typesof water Water (mg/L) Sselchment (mg/g)

S1 S2 S3 2 | S3
Surface 130.8| 23.2| 10.8
Bottom 75.6 2.4 1.8 86 1 62
S1-Station 1 S2- Station 2 S3- Station 3
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Fig 3: Oil and greasein water
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Fig 4: Oil and greasein sediment

The results of oil and grease in station 1 showigtidst value of 130.8 and 75.6 mg/L (Table 1) irfae and
bottom water respectively. Marine sediments showedhighest value of 86 mg/g. Station 1 is locatedr the
water outfall of thermal power plant and showedHhtgh value. The main component of equipment dmedower
plants to produce electricity is the turbine; ifldes not run, the plant does not produce elettriei simple terms, a
power turbine is a device that converts rotatiogiargy into electrical energy. So, it needs lulbitica oil to
minimize wear by lubricating the moving parts ire thteam turbine. Besides providing wear-reducirap@rties,
oils have secondary purposes, such as coolingpgion protection and transportation of contamindaksaning)

12].

Organic substances in power plant effluents origihdfrom several sources where some lubricating @ntain
organic compounds as an additive material for imimig oil performance such as phenolic and aronatines [10,
11]. Environmental protection rules, 1986 has githenminimum limit of oil and grease effluents thermal power
plant to be 20 mg/L. But the station 1 exceedslitm&. These increasing oil and grease activitigadually
polluting marine water and other water bodies whielve serious implications for marine organism anthan
being. [12] pointed out that project could be tleatth knell for the already polluted Gulf of Mannahnost all the
sediment samples showed presence of oil and greasgonmental Impact Assessment, 2005 mentionattttere
will be attendant development all along coast m fitrm but now where are the cumulative impactghege on the
environment of Gulf of Mannar. In thermal power mqilahe oil system is an auxiliary oil system purspused to
supply oil at the start-up of the steam turbineegator. It supplies the hydraulic oil system regdifor steam
turbines main inlet steam stop valve, the goverrmagtrol valves, the bearing and seal oil systetms,relevant
hydraulic relays and other mechanisms. At a prepetd of the turbine during start-ups, a pump dribg the
turbine main shaft takes over the functions ofatigiliary system. The extra has ejected as anesftlu
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Station 1 is located near the water outfall of thelrpower plant, and showed high content of oil grehse value
than other two stations.
CONCLUSION

Present study infers that the oil and grease vahaesmum in ash dumpsite near power plant. At draestime, the
values measured in this area decrease from ashgitentp control site. The impact of ash extenddeww
kilometers. Accordingly, it reveals that earliey #sh dumping and outfall from power plant sigrifidy affect the
study area. Monitoring of the seawater qualityarhpling sites should be done at regular interval.
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