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Abstract:Thispaperdealswiththeworkingofoilroll

skimmer.Theoilrollskimmerisadrum thatextends

acrossthewidthoftheseparator,normallyofmetallic

construction,andpartiallysubmergedinthesurface

ofthewastewater.Theoilrollskimmercontainsan

externaldrive,whichrotatesthedrum.Asthedrum

rotates,free oiladheres to the speciallyprepared

surfaceofthedrum,andadoctorbladeremovesthe

accumulatedoilfrom thesurfaceoftheskimmerasit

rotates.This papergivesreviewofdifferentresearch

papersonoilwaterseaparationmethodsthathas

beenimplementedsofar.

Keywords:oilwaterseparator,wastewater,skimmer.

1.1Introduction

Theoilandwaterseparatorisnormally

thefirst,andarguablymostimportant,

waste watertreatmentstep in most

petroleum refineries. For years,

refinerieshaveattemptedtouseother

technologiesortreatmentscenariosas

an alternative to the oiland water

separator.Butmostrefineriesultimately

select,orreturnto,theoiland water

separatorasthetechnologyofchoice

fortheirwastewatertreatmentprimary

oil/solidsseparationstep.

Theprimaryfunctionofaproperly

designedoilandwaterseparatoristo

remove gross quantities of oiland

suspended solids from refinery

wastewater prior to subsequent

downstream wastewater treatment

processes – normally a second

oil/waterseparatorpolishingstepand

someform ofadvancedtreatmentfor

removal of dissolved organic

compounds (typically biological

treatment, though other treatment

technologieshavebeenused).

Theoiland waterseparatorwas

developedover70yearsagoinajoint

effort by The American Petroleum

Institute (API) and Siemens Water

Technologies Envirex Products (then

RexChainBelt).The firstoilandwater

separator was provided in 1933 to

AtlanticRefining’sPhiladelphiarefinery,

andsincethen,hundredsofrefineries

aroundtheworldhaveinstalledoiland

waterseparators in theirwastewater

treatmentplants.

1.2DesignConsideration/

Specifications

Someofthemostimportantdesign

criteria developed for oiland water

separatorsinclude:
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 Length to width ratio:A minimum

length to width ratio of 5:1 is

recommended for all OIL AND

WATER separatordesigns to keep

operatingconditionsasclosetoplug

flow as possible,minimizing the

potentialforshortcircuiting.

 Depth to width ratio:A minimum

depthtowidthratioof0.3to0.5is

recommended so that separation

units are not excessively deep,

minimizing the amountoftime it

takesforoilparticlestorisetothe

surface.

 Maximum channelwidthanddepth

ratio:The maximum oiland water

separatorchannelwidthis20unit;

maximum depthis8unit.

 Horizontalvelocity:.Maintaining a

horizontalvelocityofnomorethan

3.0 units/sec has been shown to

minimizeturbulenceanditseffecton

interferingwiththeseparationofoil

from wastewater.

 Inletdistribution:To minimize the

effect of high wastewater inlet

velocities into the oiland water

separator, and possible short

circuitingassociatedwiththesehigh

velocities,reaction jetbaffles are

recommended to diffuse influent

flowsacrossthewidthanddepthof

theoilandwaterseparator.

 Oil particle size: Majority of oil

particles in most refinery

wastewatersare150microninsize

or larger. Therefore, the design

standards for oil and water

separatorswere developed forthe

removalofoilparticlesofthissize.

Particles smallerthan 150 micron

willnormallyexitanoiland water

separator and will need to be

removed bydownstream treatment

processes,unless allowances are

made in the sizing ofthe oiland

waterseparatorto remove these

smallerparticles.

2.1LiteratureSurvey:

Wangetal[1]haveusedaphase

isolation process ofupward oil-water

flow using centrifugalmethod.They

haveusedoptimizedstyleofcentrifugal

devicefortheoilwaterphaseisolation

and the method was experimentally

validated.LIU etal[2]experimentally

studiedoil/waterseparationinme rate

ontheoil/waterseparationperformance.

As the flow splitratio increases the

separation efficiency is

enhanced.Saththasivam etal[3]studied

gas floatation system mechanism is

governed bythe difference in density

betweenbubbleparticleandwater.In

gasfloatatiiongasbubblesintroduced,

contactbetween gas bubbles and oil

dropletthen rise ofaggregates and

skimming of sluge. Ahmed [4] did

experimental analysis on separator

madeofTeejunctionconsistofrunarm

placed horizontally and branch arm

placed verticallyhaving smallopening

throughwhichwaterdrainedatcontrol

rate.Bychanginglengthofbrancharm

volume flow rate and quality of

separated densed liquid measured.

ZENG et al[5]analyzed based on

combination flow pattern ,pipe serial
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paralleltheory,modelofoilwatertwo

phaseflow isdevelopedtopredictflow

rateandwatercontentwhichcompared

withCFDresult.Duetohighviscosityof

oiltakesrespectivepathandwateris

heavierthentakesfrictionalpath.

Junetal[6]haveusedhelical

pipes forthe separation ofoilfrom

water & its study was conducted

through numerical simulation and

numberofexperiment.Yuetal[7]have

separated oilfrom waterwith mesh

membranes by capillarity mesh

membranes with extreme, selective

wettabilitycanefficientlyremoveoilor

waterfrom oilorwatermixturethrough

a simple filtration process using

gravity.Soaresetal[8]studiedSobrent

materialareofgreatimportanceforthe

removal of the remained oil after

skimming operation. Herein new

magnetic nanosorbents composed of

magnetic nanoparticles functionalized

with chitosan hybrid siliceous shells

weresuccessfullypreparedusingaone-

stepsol-gelencapculationmethod.song

et al [9] analyzed the separation

efficiency is improved fabrication of

superhydrophobiccoppermesh byan

immersionprocessandexploiteditas

an advanced platform for oil-water

separation.Theycancollectthefloating

oilthrough the pores ofthe copper

meshwhilerepelling watercompleted

andtheoilcollectionefficiencyisupto

99.5%.Jiang et al[10]studied have

proposedafacileapproachtofabricate

Janus membrane showing switchable

separationofoilinwater.

Schieetal[11]haveasuparator

which uses flow dynamics to collect,

concentrate&separatetracesofoil,and

remove itfrom process,continuously

andquickly.loganathnetal[12]analyzed

gasflotationiscapableofreducingoil

concentrationfrom approximatelybelow

1000 ppm to 10 ppm. Oil bubble

attachment by the means of full

encapsulationyieldstheleastthebest

removal efficiency. Gas flotation

technologies namely dissolved and

inducedflotationsystem.zunceetal[13]

studied that downhole oil water

separator(dhow)appliedtoseparateoil

from waterunderthewell,separatedoil

isliftedtogroundandoutputwateris

injecteddirectlyintoanotherlevel.Itis

helpful to reduce environmental

pollutionanddhowswithdifferentinlet

patternsarestudiedbycfdmethodand

experimentresearch.Zhao etal[14]

studiedRNGk-epsivturbulencemodelis

used to numericallysimulateoil-water

separation in helical pipe by

computation fluid dynamics (CFD).

According to the simulation results,

experimentalstudywascarriedout,the

effect of flowrate on separation

efficiencyisanalyzed,andtheoptimum

inletflowrateisobtained.Comparingthe

resultsofexperimentandsimulationof

the oil distribution, verifies the

correctness of RNG k-epsiv

model.Radzuanetal[15]studied that

dissolved air separator is used to

increase quality ofwaste water.The

main aim ofDAF experimentwas to

measureoildropletremovalefficiency

15-80µm inoilwatermixture.Adroplet

counting and oilin watermeasuring

methods were used to estimate the

efficiency. Dimentional analysis
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concluded thatthe efficiency in this

experimentis function ofeightother

dimensionless group and the

experimentdatahasbeensubjectedto

multivariablelinearregression terand

waterinoilemulsions.

Song et al [16] studied that

magnetic sorbent was designed via

electrospinning of suspension

containingpolymerandmagneticnano-

particles in one step forremote and

efficientpilabsorption.Itwasfoundthat

this composition sorbent has good

magnetic response,special wettability

and remote oilseparation capacity.

Fibrous sorbentcould be used as a

promising material for the remote

oil/waterseparation.Liuetal[17]have

proposedaone-stepfacilemethodto

fabricate superhydrophobic magnetic

spongeandthespongecanbedrivenby

amagnettoeffectivelyseparateoilfrom

water.Wangetal[18]studiedanactive

oilwaterhydrocylone separatorwith

three outlets.Byusing computational

fluiddynamicsandtheReynold’sstress

model,some relations between

efficiency and the performance

parametercanbegotteneasily.Wylieet

al[19]studiedanindustrialprototypeof

anon-instrusive,realtime,phasearea

fractionmeterwhichusesthedifferent

electromagnetic properties of the

pipeline contents to determine their

relativepropertiesastheyflow through

thesensor.Meriboutetal[20]studieda

devicewhichhavebeeninstalledina

vesselthroughon8-inflange,consistof

a 1-D ray of tens of ultrasonic

transducers.Theresultobtained from

theextensiveexperimentsindicatesthat

thedevicecandeterminetheprofileof

the2-phaseliquidwithinarelativeerror

of±3.

Chen [21] have used

electrochemical technology for the

treatmentofwastewaterbytreatingthe

wastewaterhehasrecoverednumber

ofheavymetals.Thoseheavymetals

which are recovered from the stream

wasrecycledandreused .Biachietal

[22]havereusedthewastewaterfrom

textileindustrybyusingthetreatment

suchasfiltrationandchemicaloxidation

whichhelpstoremoveparticulatesfrom

textile industry.Hanifand Raza [23]

haveprocessedthedomesticwaterby

treatingthehumanexcreta.theprocess

usedforthetreatmentisdecomposition

andtreatedwaterisusedforgardening

andflushing.Kamtekaretal[24]have

usednaturalwetlandstosaveelectric

costs fortreatmentofwaste water.

they have reused gray water for

residential buildings with two pipe

system.Vrushalietal[25]havedonethe

chlorinationtreatmentbyprocessingthe

sludgepresentinthewastewater.They

have taken a step towards water

conservation by treating the waste

water

.

Conclusion:

The separator is one of the most

importantwastewatertreatmentsteps

inrefineriesandpetrochemicalplants.

Properdesignandselectionofsupport

equipment are crucial to proper

operation, and special plant

circumstancescanaffectoperationas

well.
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We hope this article provides a good

startingpointforimprovingexistingoil

andwaterseparatoroperation,aswell

asmakingsurethatnew oilandwater

separators will meet performance

expectations.
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