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ABSTRACT

The extent of change of soil property by the dumping of oil sludge coming
out from lubricant oil reprocessing industrieswas studied. The soil samples
considered were under long duration impact (10 years of exposure to oil
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sludge), short duration impact (5 years of exposure to oil sludge) with or
without amendment to observe recovery of pollution effect. The effect of
oil sludge was evaluated on the basis of oil content of the contaminated
soil. With increase of the exposure of oil sludge there was increase in the
content of oil in the soil. Soil was changing towards acidic dueto oil sludge.
Reduction of microbial population with duration of exposure was signifi-
cant. Lime treatment was found to recover the soil from oil sludge effect.
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INTRODUCTION

Soil isthema or habitat of terrestrial microorgan-
isms. Higher numbers of microbes occur inthe organi-
caly rich surfacelayer than in the underlying mineral
soil. Mg ority of microbia populationisfoundinthe
upper 6-12inch of sail™™. Theextent of microbia popu-
|ation depends on pH, organic matter, temperature,
moisture content, etc. Thechangeinthesoil condition
imposes sel ection pressure on microbial types. The
type(s) that can adapt the soil conditionisfound to be
avalableinthat particular soil.

Fertility of soil dependson thepresenceand activity
of microbes. But themost important threet to soil fertility
istheagricultura practicesand direct or indirect effect of
indugtries. Spillageof oily dudgeisoneamongst many.

Lubricating oil Sudgeisthewaste of [ubricant oil
reprocessing industries. It may be generated by sedi-
mentation processin thebottom of crudeoil and heavy
black oil storage tanks, in Sludge separation units, in
vacuum ditillation or thinfilm evaporation units. The
oily dudgegenerated by waste oil recyclingindustries
iscategorized ashazardouswaste'Z.

Thespillage of oily dudgeinto landshaseffect on
soil microflora, becauseit createsadifferent environ-
ment for the microbesthan thenatural one. Sengitivity
of soil microflorato petroleum hydrocarbonsisafactor
of quantity and quality of oil spilled and previousexpo-
sureof native soil microbesto ail®®., Boththelight and
medium crude oil can exert acute or chronictoxicity or
both, on soil propertiesand microflord. Petroleum hy-
drocarbon utilizers cantol erate oil-contaminated envi-
ronments because such microbes possessthe capacity
to utilizetheoil asenergy sources®.

EXPERIMENTAL

Specification of site

Soil sampleswerecollected from fivesdected Sites
of Jagatpur Industria Estate of Cuttack city, Orissa. The
steswere s ected on thebasi sof theduration of expo-
sureof thesoil to oily dudge (with or without trestment).

Sampleof long duration impact was collected from
thestewhereoily dudgewasdumped for long 10 years.
Sampleof short duration impact was chosen from the
sitewheredudgewasdumped for 5 years. Sample of
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short durationimpact with amendment wastaken from
astewheretherewaslimetreatment to d udge dumped
for 5 years. Sampl e of instant impact was considered
from thesitewhere unprocessed black lubricant oil spill
over from the reserve drums kept on coal dust fills.
Control soil samplewastaken from 1km away from
thedumping siteof oil dudge.

Collection and prepar ation of sample

Thesoil wassampled at different Stesasmentioned
in the previous section at adepth of 15 - 20cm after
removing 15cmthick upper layer. Thesoil samplescol-
lected in polythenebagswereair dried inthelab and
werekept in plastic bottles.

Microbial analysisand soil characterization

Thesampleswereandyzed for bacterid density by
gtandard plate count method. Theroutine measurements
of physical parameters of soil such aspH, moisture
content and conductivity of soil were carried out fol-
lowing Rao®. For pH determination, 1: 5: soil: water
suspension was considered and the same suspension
was used to measure the conductivity. The oil content
of the soil was measured by amodified method™.

RESULT AND DISCUSSION

The colour and texture of the collected soil samples
weredepictedin TABLE 1 andfigure 1.

The control soil samplewasclay sandy withfine
grains. With theexposureof soil to oil dudgethecolour
aswell asthetexture was found to change. The soil
could not begrindedintofinegrains.

Theindugtrid areafromwhich samplewascollected
issituated at the bank of Mahanadi River. So, the con-
trol soil wasfinetextured clay sandy. Withthelong ex-
posure of soil to oil sludge, thetextureand colour of
soil werechanged.

Effect of oil dudgeon certain physicad parameter of
soil wasdepictedinTABLE 2.

Withincreased duration of exposure of soil to ail
dudge, therewasanincreasein soil oil content. Mois-
ture content was found to decrease with duration of
exposure of soil to oil sludge. pH of the soil samples
wereasoindicativeof oil dudgecontaminationturning
thesoil to dightly acidic state. Though conductivity of
the soil solution wasfound to decreasein the soil ex-
posed to oil dudgefor 5 years, theconductivity of the
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TABLE 1: Colour and textureof the soil samples

Duration of
Sample exposureto Colour Texture
oily sludge
(vear)
Control - Brown  Fine clay sandy
Lo Brownish
Long duration impact 10 black Clay
Short duration impact 5 Brownish Coarsesilt
black
Short duration with 5 Gray ash Silt
amendment
Instant impact 0 Black Clay loam

TABLE 2: Effect of oil Sludge on physical parametersand
microbial population of soil

Duration of . ... Microbial
Oil ) Conductivity .
exposureto M oisture - population
) content pH (inm
oily sludge content (CFU/ gm
(%) mho/cm) .
(year) of sail)
0 4
(Control) 0 4.7 6.578 0.149 136.63x10
5 5.8 42 5685  0.091 77.25x10"
10 27.9 15 5617 1.98 14.37x10?

Data are mean of 3 samples

Figurel: Colour and textureof the soil samples-A: Con-
trol sampleB: Longduration impact sampleC: Short du-
ration impact sample, D: Short duration with amendment
sampleE: Instant impact sample

s0il sampleunder long duration impact wasfoundto be
very high (1.98 mmho/cm).

Dumping of oily dudgefor longer duration at asite
caused horizontal and vertical mobility of soil thereby
increasing theail content of soil'®. Theacidic pH status
of soil dueto oil dudge contamination observedinthis
investigation corroboratesthefinding of Amadi et a ..
Decreaseof conductivity of soil samplewith oil dudge
contamination isageneral rule. But high conductance
measuredinlong durationimpact soil may beattributed
toitsincreased clay content which wasused at higher
level inreprocessing before seven years.

Effect of oil ludge onmicrobid populationisde-
pictedin TABLE 2. Colony forming units (CFU) per
gram of control soil wasfound to behigh (136.36x10%).
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TABLE 3: Changeof physical parameter sand microbial popu-
lation duetoamdioration of oil dudgeby lime
Duration

of i Microbial
exposure oo population Moisture

Conductivity

tooily (%) (CFU/ gm of content (in m mho)
sudge soil)
(year)
5 58  77.25x10 42 568  0.091
5% 0 134.63x10* 135 6.020 0.095
O(Contral) 0 136.63x10* 47 6578  0.149

*With treatment Data are mean of 3 samples
TABLE 4: I nstant effect of lubricant oil on soil

Duration of exposure Oil content Microbial population

to oily sludge (year) (%) (CFU/ gm of sail)
0(Control) 0 136.63 x 10*
0(Instant) 8.8 130.5 x10*
5 5.8 77.25 x 10°*

Data are mean of 3 samples

Themicrobia population wasfound to belessinthe
soil exposed to oil sludgefor longer duration. There
wasareduction of 44% of microbial populationwithin
fiveyearsunder oil dudgeeffect. Longer duration of oil
dudge exposurewas found to decreasethemicrobia
populationtoalevel of 0.1% of the control.

Theresult of thisinvestigation corroboratesthecom-
mon observation that oil Sudgeinhibitsthemicrobial
population. Labud et al.® have demonstrated thetoxic
effect of hydrocarbon on microbia biomass. Amadi et
a . dso demongtrated the chronic effect of oil spill on
microflora

Theeffect of limetreatment on oil dudgepollution
was considered intermsof change of certain physical
parametersand changein microbia population. Soil
samplescollected from siteswith oil dudge dumped for
fiveyearswith or without limetrestment showed change
in oil content, pH, conductivity and microflora
(TABLEQ3).

With limetrestment, theoil content of the soil under
theinfluenceof oil dudgewasfound toreduceto unde-
tectable amount. The moisture content of the soil was
found to be enhanced by 3 times. Therewasrecovery
of soil from acidic state towardsthat of control soil.
Thesoil condition was recovered with respect to mi-
crobia population. However, there was negligible
changein conductivity.

Embar et al ¥ demonstrated recovery of microbid
populationinthe soil affected by oil dudge.

Instant effect of unprocessed black lubricant oil on
soil was studied with aview to know whether the oil
had any instant effect on microbid population.
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TABLE 4 showstheeffect of unprocessed black
lubricant oil on soil. Interestingly it was marked that
crude lubricant oil had no instant negativeimpact on
microbia populationthough oil content of thesoll sample
had been increased appreciably than that of soil with5
yearsof oil dudgeexposure.

CONCLUSION

Therewasincreaseintheoil content of soil with
increase of duration of exposuretotheoil dudge. Mois-
ture content and pH werefound to beindicator of ail
dudge contamination.

Out of all the parameterstakeninto consideration
for noting the effect of oil dudgeon soil, themicrobial
population wasfound to be more remarkableindicator
to study the effect of oil dudgeon sail.

ACKNOWLEDGEMENTS

The authors are thankful to Head of the Depart-
ment of Botany and Vice Chancellor of Ravenshaw
Universgity for providing necessary laboratory facilities
to undertakethisinvestigation.

REFERENCES

S.K.Beghi, PS.Latha, V.Sarala; Indian J.Env.Prot.,
25, 4 (2005).

S.K.Mohanty; ‘Environment and Pollution Laws’,
Universal Law Publishing Co.Pvt.Ltd., New Delhi,
(2004).

I.Bossert, A.S.Bartha; ‘Hydrocarbons in soil eco-
systems’, Petroleum Microbiology, Ed.R.M.Atlas,
Macmillan, New York, 453-474 (1984).

A.Amadi, S.D.Abbey, A.Nma; Water, Air and Sail
Pollution, 86, (1996).

H.Song, X.Wang, R.Bartha; Appl.Environ.
Microbial., 56, 3 (1990).

K.S.Rao; ‘Practical Ecology’, Anmol Publications;
New Delhi, (1993).

S.K.Thimmaiah; ‘Standard Methods of Biochemi-
cd Analysis’, Kalyani Publishers, New Delhi, (1999).
V.Labud, C.Garcia; T.Hernandez; Chemosphere,
66, 10 (2007).

K.Embar, C.Forgacs, A.Sivan; Biodegradation, 17,
4 (2006).

[1]
[2]

[3]

[4]
[5]
[6]
[7]
8]
[9]

Snoivonmental Science
A Jndian W



