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РЕФЕРАТ

Пояснювальназапискадодипломноїроботинатему«Проблеманафтохімі

чногозабрудненняпідземнихводбасейнуДніпраташляхиїївирішеннянаприкла

діКиївськоїобласті»містить15рисунків,64літературнихджерел.

Актуальність.Забрудненняпідземнихводнафтопрдуктамивнаслідокїхви

токівзрезервуарів,девонизберігаються,атакожпритранспортуванні,набулозн

ачнихмасштабіввбасейніДніпра.Такаситуаціязагрожуєбезпеціводопостачан

нягустонаселеногорегіону.ОсобливогостроцяпроблемапостаєуКиївськійобл

асті.Томуактуальноюзадачеюєпошукзаходівпозменшеннюабоусуненнюзабр

уднення,атакожочищеннюзабрудненихгрунтовихводвіднафтопродуктів.

Об’єктдослідження–забрудненняпідземнихводнафтохімічнимипродукт

ами.

Предметдослідження–заходищодозменшеннянафтохімічногозабрудне

нняіочищенняпідземнихвод.

Мета–визначитизабрудненняпідземнихводубасейніДніпратазапропону

ватизаходищодоїхочищеннянаприкладіКиївськоїобласті.

Методидослідження-

аналітичні,порівняльні,експериментальні,статистичні.

Новизнатазначущість:на основі аналітичного дослідження виділені

ефективні методи очищення підземних вод від забруднення

нафтопродуктами,зокрема,застосуваннясорбенту“Еколан-M”.

Результатидослідженнярекомендованідлярозробкитареалізаціїкомпле

кснихпрограм,спрямованихназахистводногосередовища.

НАФТОПРОДУКТИ,ЗАБРУДНЕННЯ,ПІДЗЕМНІВОДИ,КИЇВСЬКА ОБЛАСТЬ,

ОЧИЩЕННЯВОДИ,СОРБЕНТИ,БІОСОРБЕНТ“ЕКОЛАН-М”
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ABSTRACT

Explanatorynotetothethesison"Theproblemofpetrochemicalpollutionofgroundwate

rintheDnieperbasinandwaystosolveitontheexampleofKievregion"contains15figures,

1tables,64references.

Theobjectofresearchisthegrounwaterpollutionbypetrochemicalproducts.

Thesubjectofresearchisthemeasurestoreducepetrochemicalpollutionandgroundw

atertreatment.

Thepurposeistoestablishthenatureandpatternsofchangesinthestateofaquaticecos

ystemsduetopollutionbypetrochemicalproducts.Todeterminetheimpactofpollution

bypetrochemicalproductsonaquaticecosystems.Analyzethecontentofpetrochemic

alproductsinthefilteredsamplesofreturnwatersofgroundwatertreatmentplants.

Researchmethods-analytical,comparative,hypothetical,chromatographymethod.

Results,noveltyandsignificance:identificationofthemainsourcesofpetrochemicalpr

oductsintheaquaticenvironment.

Theresultsofthestudyarerecommendedforthedevelopmentandimplementationofco

mprehensiveprogramsaimedatprotectingtheaquaticenvironment.

LISTOFSYMBOLS,ABBREVIATIONSANDNOTIONS
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NE–naturalenvironment;

BOA-benzoxazolinone;

MPC–maximum permissibleconcentration;

MAC–maximum acceptrableconcentration;

UNESCO-UnitedNationsEducational,ScientificandCulturalOrganization;

PAE-provisionallyagreedemissions;

TAD-temporarilyagreeddischarges;

PP-petrochemicalplant;

IPL-indicativepermissiblelevels;

EIA-environmentalimpactassessment;

MPE-maximum permissibleemissions;

MPL-maximum permissiblelevel

CONTENT
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(incomparisonwithnaturalconditions),directlyorindirectlyrelatedtohumanactivities,i

ncludingindustrialproduction,agriculture,communalanddomesticactivities.Whenas

sessingthedegreeofpollutionandthequalityofnatural,includinggroundwater,theconc

eptofso-

called"maximumpermissibleconcentrations"(MAC)ofpollutantsisused,withtheexce

ssofwhichwaterbecomesunsuitableforeconomicallydrinkinguse.Groundwaterinco

mparisonwithsurface,ingeneral,ischaracterizedbyconsiderablyhighernaturalprotect

ionfromvarioustypesofpollution.However,forundergroundwaters,especiallyforthec

onditionsofthefirstfromthesurfaceofthegroundwateraquifer,therearequiteafewway

softheirpossiblecontamination.Groundwaterpollutioncanoccurthroughtheatmosph

erebylossandfurtherinfiltrationofalreadycontaminatedatmosphericprecipitation;thr

oughcontaminatedsurfacewaterinareasoftheirabsorptionintogroundwateraquifers;

atinfiltrationofpureatmosphericprecipitationandsurfacewaterthroughthecontamin

atedsurfaceoftheearthandthesoillayer(withtheintroductionofmineralfertilizersandp

esticides);byfiltrationofliquidproductsorwasteproductsandsewageeffluentsfromle

aksfrompipelinesandnetworksorattheplacesoftheirstorage(wastepits,settlingtanks,

sludges,etc.)intheabsenceorinsufficientreliabilityofanti-

filteringmeasures;atinfiltrationofatmosphericprecipitationandsurfacewateratsites

ofsolidwastestorage(communalorindustriallandfills,dumpsofminingenterprises,et

c.).Thesourceofintensepollution,includingdeepundergroundwater,istheburialofliqui

dandsolidwastesofindustrialproduction(asarulethemostharmful,highlytoxicorradio

activewaste)bypumpingthemintodeepabsorbingwellsor"burial"inwasteminesandqu

arries.

Sourcesofpollutioncanbeeliminatedbutnotisolatedfromthesurfaceofthewell,drillhol

es,shafttrunks,aswellasdeepwells,reconnaissanceoroperational(oil,gas,industrialw

ater)orwellsusedtopumpindustrialwastewiththeirinsufficientlyreliableinsulationfro

mtheupperaquifers.

Distributionofpollutantsfromsites(foci)ofpollutionintheaquiferitselfisdeterminedby

thedirectionandvelocityoftheflowofgroundwater.However,theconvectivetransferof

pollutantstothegroundwaterflowisalmostalwaysaccompaniedbythemanifestationo
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fanumberofchemical(leaching,precipitation,complexformation,etc.),physicalandch

emical(sorption,diffusion,dispersion)andmicrobiologicalprocessesthatsignificantl

yaffectthecompositionandcontentofthoseothercomponents.Inthiscase,themostsi

gnificantaretheprocessesofchemicalandphysicalsorptionofpollutants,activeinthes

oillayer,rocksoftheaerationzone,inthemostaquifersandseparatingtheweaklyperme

ablelayers.Thelargestsorptioncapacityisusuallycharacterizedbysoilandloosefine,in

cludinglowpermeable,rocks(sandyloam,loam,clay,etc.);thesmallest-

crackedbreeds,inwhichpracticallyallkindsofpollutionspreadrelativelyquicklyandatc

onsiderabledistances.

Soilandgroundwatercontaminationwithoilproducts(NP)isaseriousglobalproblem,es

peciallyforcountrieswithhighindustrialdevelopment.Hundredsoflargeandsmalloilde

pots,thousandsofkilometersofoilpipelines,miningandoilrefineriesaresourcesofsyst

emiclossesofpetroleumproductsthatpollutethegeologicalenvironmentovervastare

as.NPinareasofthestraitsseepintothegroundand,reachingthesurfacelevelofground

water,spreadandpollutetheundergroundspaceinanareaoftensandhundredsofhectar

es,disablingwells,waterintakes.Ingeneral,inUkraine,saturatedwithobjectsofextracti

on,processing,storageandtransportationofoilandoilrefineries,thesituationshouldbe

consideredasacrisis.

ThebeginningofworkonthestudyofpetrochemicalpollutionofgroundwaterinUkraine

waslaidintheearly90sduetothethreatofcontaminationofthewaterintakeinKhersonan

dtheclosureofthewaterintakeinthecityofUsin.Thenthisproblemacquirednationalimp

ortanceandwasconsidered,firstofall,asecological.However,duetolackoffunding,the

executionofworkwaspracticallysuspended.

Inthesameperiodof1993-

98.Anumberofprivatecompanies,atriskandattheirownexpense,providedgeologicala

ndenvironmentalworkatdozensofsites,including:atmilitaryaircraftbases,atlargecivil

ianoildepotsandrefineries,wherethemostsignificant

lossesoccurred.Asaresultoftheseworks,thousandsoftonsofpreviouslylostoilwerep

umpedoutoftheground,thetechnogenicloadontheundergroundhydrospheredecreas

edandconditionsforthenaturalregenerationofwaterandsoilonhundredsofhectaresw
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erecreated,materialsforgeologicalsurveyswereobtained,anduniquetechnologicalex

periencewasaccumulatedineliminatingsuchpollution.

However,theimplementationoftheseworkswasoftenlimitedtopumpingtheliquidpha

seoftherefinery,andthenonlywithintheeconomicfeasibility,whiletheobservationwell

sstillcontainalayerofliquidpetroleumproducts-

uptoseveralcentimeters,whichindicatesaratherhighresidualcontamination.Achievin

gabsolutesoilcleaningisalong-

termandexpensiveprocess,soitisextremelyimportanttodeterminetheminimumnece

ssarylevelofcleaningthatwouldmeetenvironmentalsafetystandardsandrealworkper

formancepossibilities,arealwayspredictable.Insubstantiatingsuchforecasts,notonl

ythehydrodynamicsofgroundwaterflowsasafactorinthemigrationofpollutants,butal

soacomplexsetofchemicalandphysico-

chemicalprocessesoccurringintheinteractionofcontaminatedwaterswith"clean"und

ergroundwaters,soillayer,rocksoftheaerationzone,etc.,aretakenintoaccount.etc.,an

dinsomecasesalsomicrobiologicalprocesses,activelyproceedingintheupperpartoft

hehydrogeologicalsection.Inthisregard,theorganizationofsuchworkrequires,asarule,

thejointparticipationofhighlyskilledspecialistspossessingmethodsofhydrogeologic

al(migration)calculations,hydrogeochemistry(physicalchemistry),aswellasmethod

sofsoilandmicrobiologicalresearch.

Relevanceofthework

Contaminationofgroundwaterwithpetroleumproductsduetotheirleakagefromr

eservoirs,wheretheyarestored,aswellasduringtransportation,hasbecomesignificant

intheDnieperbasin.Thissituationthreatensthesecurityofwatersupplyinadenselypop

ulatedregion.ThisproblemisespeciallyacuteintheKyivregion.Therefore,theurgenttas

kistofindmeasurestoreduceoreliminatepollution,aswellaspurificationofcontaminat

edgroundwaterfrompetroleumproducts.

Aimandtasksofthediplomawork

Aimofthework:TheaimoftheworkwastoidentifygroundwaterpollutionintheDni
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eperbasinandproposemeasuresfortheirpurificationontheexampleofKyivregion.

Tasksofthework:

1.Toanalyzetheimportanceofgroundwaterasastrategicreserveforwatersupplyofthe

populationofUkraineandnecessityofeffectivecleaningtechnology.

2.Toidentifythemainsourcesofgroundwaterpollutionbypetroleumproductsandthea

mountofpollutionintheKievregion.

3.Todeterminethemethodsofresearchofwaterandsoilpurificationfrompetrochemic

alpollution.

4.Tocarryoutexperimentalstudiesofthesorbent"Ecolan-

M"intheeliminationofemergencyoilspillsandpetroleumproducts.

5.ToofferwaystosolvetheproblemofpetrochemicalpollutionofgroundwaterintheDni

eperbasinontheexampleofKyivregion.

Objectofresearch:thegrounwaterpollutionbypetrochemicalproducts.

Subjectofresearch:themeasurestoreducepetrochemicalpollutionandgroundwatertr

eatment.

Methodsofresearch-

analytical,comparative,experimentalstudies,statisticalmethodsofprocessingresult

s.

Personalcontributionofthegraduate:theanalysisofscientificsourceshasbeen

carriedout,thetechniqueofgroundwatertreatmenthasbeenstudied,andstatisticalana

lysisofthedatahasbeencarriedout.

Scientificnovelty.Asaresultofresearch,itwasestablishedthatforeffectivepurifi

cationofoil-

contaminatedwatersandeliminationofemergencyoilspills,itisadvisabletouseasorbe

nt"Ecolan-M".

Practicalvalueofthework.Theresultsofthestudyarerecommendedforthedevelopme

ntandimplementationofcomprehensiveprogramsaimedatprotectingtheaquaticenvi

ronment.
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CHAPTER1

Theproblemofpetrochemicalgroundwaterpollutionisathreattothenationalsecurity

ofUkraine

Themain sourcesofpollution and clogging ofreservoirsareinsufficiently

treated wastewaterfrom industrialand municipalenterprises,largelivestock

complexes,productionwastefrom oremining,hydropowerconstruction,water
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from mines,mines,wastefrom processingandsmeltingoftimber,dischargeof

waterandrailtransport.processingofflax,pesticides,etc.Withthebeginningof

thenavigationperiod,thepollutionoftheriverfleetbyvesselsincreases.

Pollutants,gettingintonaturalreservoirs,leadtoqualitativechangesinwater,

whicharemainlymanifestedinchangesinthephysicalpropertiesofitschemical

composition,inparticular,theappearanceofunpleasantodors,tastes,etc.;inthe

presenceofsubstancesfloatingonthesurfaceofthewateranddepositsatthe

bottom ofreservoirs.

Industrialwastewaterispollutedmainlybywasteandproductionemissions.

Quantitativeandqualitativecombinationofthem isdiverseanddependsonthe

industry,itstechnologicalprocesses; theyaredividedintotwomaingroups:

thosethatcontaininorganicimpurities,includingtoxic,andthosethatcontain

poisons.

Thefirstgroupincludeswastewaterfrom soda,sulfate,andnitrogenfertilizer

plants,concentratorsforlead,zinc,andnickelores,etc.,whichcontainacids,

alkalis,andheavymetalions.Sewageofthisgroupmainlychangesthephysical

propertiesofwater.

Sewageofthesecondgroupisdischargedbyoilrefineries,petrochemical

plants,organicsynthesisplants,cokeplants,andothers.Theeffluentscontain

various petroleum products,ammonia,aldehydes,resins,phenols and other

harmfulsubstances.Theharmfuleffectofwastewaterinthisgroupismainlyin

oxidative processes,as a resultofwhich the oxygen contentin the water

decreases,thebiochemicalneedforitincreases,andtheorganolepticparameters

ofthewaterdeteriorate.

Oilandpetroleum productsatthepresentstagearethemainpollutantsofinland

waters,watersandseasoftheoceans.Onceinthereservoirs,theycreatevarious

formsofpollution:oilfilm floatingonwater,dissolvedoremulsifiedinwater

petroleum productsthathavesettledtothebottom,heavyfractions,etc.This

changesthesmell,taste,color,surfacetension,viscosityofwater,reducesthe
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oxygen content,there are harmfulorganic substances,wateracquires toxic

propertiesandposesathreatnotonlytohumans.12mlofoilmakeatonof

waterunfitforconsumption.

Amongtheproductsofindustrialproductionaspecialplaceforitsnegative

impacton theaquaticenvironmentand living organismsaretoxicsynthetic

substances. Theyareincreasinglyused inindustry,transport,utilities. The

concentrationofthesecompoundsinwastewater,asarule,is5mg/lata

maximum concentrationlimitof0.1mg/l.Thesesubstancescanform alayerof

foam inreservoirs,especiallynoticeableonrapids,intersections,locks. The

abilitytofoam inthesesubstancesappearsataconcentrationof1-2mg/liter.

Phenolisaveryharmfulpollutionofindustrialwaters. Itisfoundinthe

wastewaterofmanypetrochemicalplants. Atthesametime,thebiological

processesofreservoirs,theprocessoftheirself-purification,and thewater

acquireaspecificcarbolicodoraresharplyreduced.

Wastewaterfrom thepulpandpaperindustryhasadetrimentaleffectonthe

lifeofthepopulationofreservoirs.Oxidationofwoodmassisaccompaniedby

theabsorptionofsignificantamountsofoxygen,whichleadstothedeathof

caviar,fryandadultfish.Fibersandotherinsolublesubstancesclogwaterand

impairitsphysicochemicalproperties.Fishandtheirfood-invertebrates-are

adverselyaffectedbyalloys.Varioustanninsarereleasedintothewaterfrom

rottingwoodandbark.Resinandotherextractivesdecomposeandabsorbalot

ofoxygen,causingthedeathoffish,especiallyjuvenilesandeggs.Inaddition,

alloysheavilylitterrivers,andsunkenlogsoftencompletelyclogtheirbottoms,

deprivingfishofspawninggroundsandfeedinggrounds.

Nuclear power plants pollute rivers with radioactive waste. Radioactive

substancesareconcentratedbysmallplanktonicmicroorganismsandfish,then

transmittedthroughthefoodchaintootheranimalsandhumans.Ithasbeen

establishedthattheradioactivityofplanktonicinhabitantsisthousandsoftimes

higherthanthewaterinwhichtheylive.Wastewaterwithhighradioactivity(100
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curiesper1literormore)issubjecttoburialinundergrounddrainagepoolsand

specialtanks.

Populationgrowth,theexpansionofoldandtheemergenceofnewcitieshave

significantlyincreasedtheinflowofdomesticsewageintoinlandwaters.These

runoffhavebecomeasourceofpollutionofriversandlakeswithpathogenic

bacteriaandhelminths.Syntheticdetergentswidelyusedineverydaylifepollute

waterbodiesevenmore.Theyarealsowidelyusedinindustryandagriculture.

Thechemicalscontainedinthem,flowingwithwastewaterintoriversandlakes,

significantlyaffectthebiologicalandphysicalregimeofwaterbodies.Asaresult,

theabilityofwatertosaturatewithoxygenisreduced,theactivityofbacteriathat

mineralizeorganicmatterisparalyzed.

Ofparticularconcernisthecontaminationofwaterbodieswithpesticidesand

mineralfertilizerscomingfrom thefieldsalongwithjetsofrainandmeltwater.In

connection with the intensification of animalhusbandry,the effluents of

enterprisesinthisbranchofagriculturearebecomingmoreandmoreapparent.

Sewagecontainingvegetablefibers,animalandvegetablefats,fecalmass,fruit

andvegetableresidues,wastefrom theleatherandpulpandpaperindustry,sugar

andbreweries,meatanddairy,canningandconfectioneryindustries,arethe

causeoforganiccontaminationreservoirs.

Inwastewater,usuallyabout60% ofsubstancesoforganicorigin,thesame

categoryoforganicincludesbiological(bacteria,viruses,fungi,algae)pollutionin

municipalwater,sanitarywaterandwasteleatherandenterprisesthatwashwool.

Also polluted during rafting,during hydropowerconstruction,and with the

beginningofthenavigationperiod,pollutionofriverfleetvesselsincreases.

Heated wastewaterfrom thermalpowerplants and otherindustries causes

"thermalpollution",whichthreatensquiteseriousconsequences:inheatedwater

thereislessoxygen,thethermalregimechangesdramatically,whichnegatively

affectsthefloraandfaunaofreservoirs,therearefavorableconditionsformass

developmentinreservoirsblue-greenalgae-theso-called"waterbloom".



12

In some regions,groundwaterwas an importantsource offresh water.

Previously,theywereconsideredthecleanest. Butnow,asaresultofhuman

economicactivity,manysourcesofgroundwaterarealsoexposedtopollution.

Oftenthispollutionissogreatthattheirwaterhasbecomeunfitfordrinking.

Mankindconsumesahugeamountoffreshwaterfortheirneeds. Itsmain

consumersareindustryandagriculture.Themostwater-intensiveindustriesare

mining,steel,chemical,petrochemical,pulpandpaper,andfood.Theyuseupto

70% ofallwaterconsumedinindustry. Themainconsumeroffreshwateris

agriculture:60-80%ofallfreshwaterisusedforitsneeds.Inmodernconditions,

humanneedsforwaterforcommunalandhouseholdneedsaregreatlyincreasing.

Theamountofwaterconsumedforthesepurposesdependsontheregionand

standardofliving,rangingfrom 3to700litersperperson.From theanalysisof

waterconsumptionforthelast5-6decadesitfollowsthattheannualincreasein

irreversiblewaterconsumption,inwhichusedwaterisirretrievablylosttonature,

is 4-5%. Perspective calculations show thatwith the maintenance ofsuch

consumptionratesandtakingintoaccountpopulationgrowthandproduction

volumesby2100,humanitycandepleteallfreshwaterreserves.Alreadynowthe

lackoffreshwaterisfeltnotonlybytheterritoriesthatnaturehasdeprivedof

waterresources,butalsobymanyregions,whichuntilrecentlywereconsidered

favorableinthisrespect.Currently,theneedforfreshwaterisnotmetin20%of

urbanand75% oftheruralpopulationoftheplanet.Limitedreservesoffresh

waterarefurtherreducedduetotheirpollution.Themaindangeriscreatedby

sewage(industrial,agriculturalanddomestic),asasignificantpartoftheused

waterisreturnedtowaterbasinsintheform ofsewage.Petroleum productsin

naturalwaters-mixturesofgaseous,liquidandsolidhydrocarbonsofdifferent

classescontainedinoilandpetroleum gasesandpollutingnaturalwaters.

There are:fuel,oils,solid hydrocarbons (paraffins,ceresins,ozokerites),

bitumen,etc.

Petroleum productsareamongthemostcommonanddangeroussubstances

that pollute natural waters. The concept of "petroleum products" in
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hydrochemistryisconditionallylimitedonlytothehydrocarbonfraction(aliphatic,

aromatic,alicyclichydrocarbons),whichis70-90% ofthesum ofallsubstances

thatarepartofoilanditsproducts.Largequantitiesofnaturalgasenternatural

watersduringthetransportationofoilbywater,withthewastewaterofany

industrialenterprise,especiallytheenterprisesoftheoilproductionandrefining

industry,andwithdomesticwastewater.Somehydrocarbonsenterthewaterasa

resultoflifelongandpostmortem secretionsbyplantandanimalorganisms.Asa

resultoftheprocessesofevaporation,sorption,andbiochemicalandchemical

oxidation,theconcentrationofN.inwatercanbesignificantlyreduced;atthe

sametimetheirchemicalcompositioncanundergosignificantchanges. The

speed ofthese processes depends on the composition ofthe water,the

temperatureofthewaterbody,and theintensityofthedevelopmentofthe

microorganismsthatutilizethem,arecontainedinnaturalwatersinvariousforms

ofmigration:dissolved,emulsified,sorbedonsolidparticlesofsuspendedsolids

and bottom sediments,in the form ofa film on the watersurface. The

quantitativeratiooftheseformsisdeterminedbyasetoffactors,themost

importantofwhicharetheconditionsoftheflowofwaterintothewaterbody,the

distancefrom thedischargesite,theflow rateandmixingofwatermasses,the

natureanddegreeofpollutionofnaturalwaters. viscosity,solubility,density,

boilingpointofcomponents. Thelastthreefactorsarethereasonwhythe

fractionation isaccompaniedbyamarkedchangeintheirchemicalcomposition

invariousformsofmigration.Usually,atthetimeofadmission,thebulkofthe

neuronsareconcentratedinthefilm. Aswemoveawayfrom thesourceof

contamination,thereisaredistributionbetweenthemainformsofmigration,

whichisaimedatincreasingtheproportionofdissolved,emulsified,sorbedN.,

andacorrespondingdecreaseintheircontentinthefilm,adverselyaffectthe

humanandanimalbody,aquaticvegetation,physical,chemicalandbiological

state ofthe waterbody. Low-molecular-weightaliphatic,naphthenic,and

especiallyaromatichydrocarbons,whicharepart,havetoxicand,tosomeextent,

narcoticeffectsonthebody,affectingthecardiovascularandnervoussystems.
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Thegreatestdangerisposedbypolycycliccondensedhydrocarbonsoftype3,4-

benzpyrene,whicharecharacterizedbycarcinogenicproperties.Themaximum

concentrationlimitindomesticanddrinkingwatersis0.3mg/dm3,andthe

maximum concentrationlimitinwatersforfisheryuseis0.05mg/dm3.The

presenceofcarcinogenichydrocarbonsinwaterisunacceptable.

Thecontentinriver,lake,sea,groundwater,andatmosphericsedimentsis

usuallyonehundredthortenthofamilligram per1dm3.Theconcentrationof

naturalhydrocarbonsinuncontaminatedwaterbodiescanfluctuate:inseawater

from 0.01to0.10mg/dm3andabove,andinriverandlakewatersfrom 0.10to

0.20mg/dm3.sometimesreaching1.0-1.5mg/dm3.

Thecontentofnaturalhydrocarbonsisdeterminedbythetrophicnatureofthe

waterbodyandlargelydependsonthebiologicalsituationinit(developmentand

decayofphytoplankton,theintensityofbacterialactivity,etc.).Thenatureofthe

distributionofnaturalandnaturalhydrocarbonsalongtheverticalandinthewater

areaofawaterbodyisverycomplexandinconsistent. Ofcourse,themost

pollutedcoastalareas.Elevatedconcentrationsareobservedinthesurfaceand

bottom layers,sometimesinsomeareaswithinthewatercolumn.

1.1Groundwaterasastrategicreserveforwatersupplyofthepopulationof

Ukraine

Groundwaterisoneofthemostimportantsubsoilobjects.Theyareofstrategic

importanceasareliableandhigh-qualitysourceofdrinkingwatersupplyforthe

population. In addition,groundwateris a source ofmedical,thermaland

hydromineralrawmaterials.

Groundwaterisamineralofnationalimportance.Theyhaveadualnature:on

theonehand,itisamobilemineralthatcirculatesinrocksanditsuserequires

extraction from thesubsoil,and on theother-itispartofthetotalwater

resourcesoftheplanet,whichactivelyinteractswithsurfacewaters,atmosphere

and other components of natural resources. environment. Therefore,

groundwaterresources and theiroperationalreserves depend notonly on

geologicalandhydrogeological,butalsoonphysicalandgeographicalfactorsand
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anthropogenicfactorsthatchangetheconditionsofgroundwatersupply,their

qualityandopportunitiesforextractionanduse.

Fig.1.1GrounwaterofUkraine

ThedistributionofgroundwaterontheterritoryofUkraineisduetothegeological

structureandhistoryofnaturaldevelopmentofitsvariousparts. Theseare

separateanddistincthydrogeologicalregions,differentinage,compositionand

conditionsoftheformationsthatmakethem up.Theydifferinthesetofbasic

naturalfactorsthatdeterminethepatternsofformation,distribution,composition

andoperatingconditionsofgroundwater.

Asof01.01.2017,635depositsofundergrounddrinkingandtechnicalwaters

havebeenexploredandapprovedinUkrainebytheStateCommitteeoftheUSSR

andtheStateCommitteeofUkraine,

250mineralwaterdeposits,2undergroundthermalpowerdeposits

watersand2depositsofundergroundindustrialwaters.

During2016,45newsitesofundergrounddrinkingandtechnicalwaterdeposits

wereapproved.Theincreaseintheexploitedoperationalreservesofgroundwater

amountedto5.41thousandm3/day. 6new sectionswithreservesunder
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categoriesA+B+C1-314.0m3/day,C2-250.0m3/dayand1sectionof

thermalenergywaterswithreservesundercategoriesA+B+C1-wereapproved

forundergroundmineralwaterdeposits.100.0m3/day,C2-50.0m3/day.

Informationongroundwaterextractionin2016intheAutonomousRepublicof

Crimeainsection7.2.1isnotprovidedinconnectionwiththeannexationofthe

AutonomousRepublicofCrimea.

Drinkingandtechnicalgroundwater.Thetotalforecastgroundwaterresources

inUkraineare61689.2thousandm3/day,ofwhich57458.1thousandm3/day

withmineralizationupto1.5g/dm3.Provisionofforecastresourcesofdrinking

groundwaterofthepopulationofUkrainebyregionsiswithin

0.3-5.5thousandm3/day,andonaverage-1.3thousandm3/dayperperson.

Theforecastgroundwaterresourcesareunevenlydistributedbyregions,whichis

dueto thedifferencebetweengeological-structuralandphysical-geographical

conditionsofdifferentregionsofUkraine.Thevastmajorityofforecastresources

areconcentratedinthenorthernandwesternregionsofUkraine,theresourcesof

thesouthernregionarelimited.

Attheendof20201354sitesofgroundwaterdepositsconcentratedon635

depositsofdrinkingandtechnicalgroundwaterwereexploredandpreparedfor

industrialuseinUkraine.Theexploitationreservesoftheexploreddepositsare

15384,459thousandm3/dayincategoriesA+B+C1and946.4thousandm3/

dayincategoryC2.

During2016,newareasofgroundwaterdepositswereexploredin:Zhytomyr(1),

Zakarpattia(3),Kyiv(5),Luhansk(2),

Lviv(1),Poltava(3),Rivne(2),Sumy(1),Kharkiv(6),Kherson(5),Khmelnytsky(4),

Cherkasy(7),Chernivtsi(1)regionsandthecityofKyiv(4 ).Re-approvedstocks

at10sites:inPoltava(2),Cherkasy(3)andChernihiv(5)regions. At6sites,

changesweremadetotheapprovedreserves,withthewithdrawalofreservesin

favorofnew sites:inLuhansk(1),Kherson(2),Khmelnytsky(2)regionsandin

Kyiv(1).

The average annualvolume ofunderground drinking and technicalwater
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productionontheterritoryofUkrainein2016amountedto3224,424thousandm3

/day,whichis

65.54thousandm3/day(2.0%)morethanin2015.Productionfrom explored

depositsin2016amountedto1500,133thousandm3/day,whilein2015it

amountedto1505,822thousandm3/day.Totalproductionandproduction

from theexploredoperationalreservesofundergrounddrinkingandtechnical

watersintheregionsofUkrainefor2020isshowninFig.2andFig.3

Fig.1.2Totalextractionofundergrounddrinkingandtechnicalwatersbyregions

ofUkrainein2020.

Fig.1.3 Extraction from explored operationalreserves ofgroundwaterin the

regionsofUkrainein2020.

Inrecentyears,thetotalproductionofgroundwaterdrinkingandindustrialwater

isconstantlyregressingandchangedfrom 8395,230thousandm3/dayin2001

to
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3324,424thousandm3/dayin2020(by60.4%). Duringthesameperiod,

productionfrom exploredgroundwaterreservesdecreasedfrom

3513,626thousandm3/dayto1500,133thousandm3/day(by57.3%).The

dynamicsoftotalproductionandextractionfrom exploredoperationalreservesof

groundwaterandtechnicalwaterinUkrainefortheperiod2001-2016isgiven

Fig.1.4DynamicsofgroundwaterproductioninUkraineduring2001-2020

The tendencyto permanentlyreduce groundwaterproduction is due to the

reductionofgroundwaterdrinkingandtechnicalwaterconsumptionduetothe

reductionofindustrialproductionandtheshareofgroundwateruseintheoverall

balanceofwateruseinUkraine,aswellasATO withinDonetskandLuhansk

regionsandannexationofCrimea.

1.2Sourcesofgroundwaterpollutionbyoilandoilproducts

Inmostcountriesoftheworld,manypollutantsareformedasaresultofthe

activitiesoftheoilrefiningindustryorheatingsystemswithpetroleum products.

About60%oftheirtotalnumberisaccountedforbyroad.Thesepollutantsare

characterizedasprimary,whichundertheactionofwatervapor,oxygen,lightand

otherimpuritiesform secondarypollutantssuchassulfates,ozone,nitratesand

organic compounds. The combined presence of primary and secondary

pollutantsintheaircreatesso-calledsmog.Primaryandsecondarypollutants
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affectnotonlynaturebutalsohumans.Pollutantsaremostlycarcinogenic.Thus,

one ofthe rootcausesofairpollution isthe consequencesofthe use of

petroleum productsandoil.Buttheyarefeltnotonlyintheair.

Water-afireextinguisher-canburn.Water-asymbolofpurity-canbethe

mostinsidiouspoison.Water-asymbolofthecenteroftheoriginoflife-can

becomeamortalenemyoftheliving.Butthewateritselfistheleasttoblame.

Thereasonmaybeoilandpetroleum productsthathavefallenintothewater.Oil

thatfallsintothewaterisaglobalproblem thataffectstheentireecosystem asa

whole.Itisbelievedthatthemainsourcesofwaterpollutionbyoilarethetanker

fleet,pipelines,drillingrigs.Butthisisamistake.It'sjustthatthesesourcesare

moreobviousatfirstglance.Statisticsshowthatofthemillionsoftonsofoilthat

enterstheoceans,onlyhalfcomesfrom highwaysthatrunacrosstheocean,and

theotherhalfentersitwithrunofffrom theland. Oilpollutestheoceanin

emergencies thathave occurred on tankers,ruptures ofoffshore pipelines,

accidentsonoffshoredrillingrigs. Thescaleofthesecatastrophesisknown.

Giantoilslicksspilloverthesurfaceofthewater,coveringhundredsofkilometers

withafilm ofpetroleum products.Asaresultoftheseaccidentsin1980,about

200,000tonsofoilwerereleasedintotheocean.Butatthesametime,2.5million

tonsofpetroleum productsareannuallydischargedintotheoceanwithwash

water,dueto negligenceinpumping oil.Thepermissiblelevelofpetroleum

productsinwateris0.005mg/l,atahigherfigurealllivingthingscandie.It

cannotbesaidthatnothingisbeingdonetopreventoilpollutionoftheworld's

oceans.Intheportsyoucanfindships-collectorsofoilspilledinthewater.

Scientists have developed a technologyforcleaning tankers using effective

detergents. Waste-free technologyisbeing introduced atoilrefineries,and

methods ofextracting oilproducts from waterare being studied.Effective

methodsarenow beingusedtocombatoilspilledonthesurfaceofthewater.

Sinceoilisaliquidthatdoesnotmixwithwater,butspreadsathinfilm,itcanbe

removedwiththehelpofspecialvessels.Oiliscollectedinspecialtanks,sucked

out,andcleanwaterispouredintothesea.Amixtureofsandandchalk,fallingon
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theoilslick,sorbsoil.Thenthismasssettlestothebottom.Surfactantsprevent

thespreadoftheoilslickandhelpremoveit.RaisingoiltotheEarth'ssurface,

mandidnotdisturbthenaturalbalance-thevoidsinthedepositswerefilledwith

waterandthestructureoftheplanethasnotchanged.But,havingbeguntorefine

oilanditsuse,manhascausedgreatdamagetonature.Forexample,consider

the US spending on reducing various pollutants.Waterpurity is subjectto

internationalcontrolfrom satellitesandships.

Today,the scale ofhydrosulfurization ofgasoline,kerosene and fuels

reaches500milliontonsperyear.Annualoilproductionisapproaching3million

tons,while40-50% ofthismassneedstobepurifiedfrom sulfur.Althoughthe

priceofpetroleum productsincreasesby3%duetohydrotreating,theprocessof

sulfurremovaliswidelyimplementedinthisway.Hydrotreatingiscarriedoutat

highhydrogenpressureandtemperaturesofabout400°C.Thecatalystsforthis

processareoxidesandsulfidesoftungsten,nickel,cobalt. Especiallyworth

mentioningistheproductofoilcombustion-carbonmonoxide(IV)-carbon

dioxide.Itisalinkinthechainofcirculationofsubstancesinnature.Itisknown

thatifcarbondioxidedisappearedfrom theatmosphere,lifewoulddie.Human

economicactivityisrapidlyincreasing CO2 resources. Innature,thereisa

mechanism forbalancingitsnumber,butthepossibilitiesofthebiospherearenot

limitless. Theannualcombustionoffossilfuelsinfurnacesandenginesnow

reachesonebilliontons(intermsofcarbon).Excesscarbonmonoxide(IV)inthe

atmospherecanleadtoirreversiblenegativeeffectsofthegreenhouseeffect.In

ordernottodisturbthebalanceinnature,projectsareproposedthatimpresseven

todaywiththeirfantastic. So,inparticular,itissupposedtoliquefycarbon

monoxide(IV)andpumpitintothedepthsoftheocean,from whichitwillreturn

to the atmosphere in hundreds ofyears. Butthis is a struggle with the

consequence,notwiththecause! Andthereason-theburningofoilinthe

furnacesofboilersandcarengines.Therefore,soonerorlater,ifnotduetolack

ofoil,thenunderthethreatofharm tohumanity,willhavetogiveupthehabitof

wastingresources.
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Inthegeneralsetofmeasuresnecessarytocombatpollutionofseawater,

therearetwomainones:

-developmentofmeasurestopreventseawaterpollution;

-developmentofmeasurestoeliminatepollution.

Inforeignpractice,thesystem ofcollectingallliquidwasteandcontainers

fortheirstoragehavebeenwidelyused.Thecollectionsystem canbeintheform

ofafibrousmass,whichisusedtocollectoilspilledondeck,orintheform of

pillows placed under the pipes,drilling pumps,compressors and other

mechanisms. One ofthe greatestdangers to the marine environmentis

accidentaloilspillsthatoccurasaresultofopenwellgushingduringthedrilling

ofoilandgasfields.Topreventsuchaccidentsorminimizethem,itisnecessary

tochoosetherightdrillingtechnology,createasystem ofsafetyandprotectionof

themarineenvironment.Thereliabilityofmarinesafetyandsecuritysystemsis

ensuredbythecontrolandtestingofallequipment.Identifiedshortcomingsof

equipmentandtechnologycanpreventaccidentsandrelatedpollution.Inrecent

years,specialdeviceshavebeendevelopedtocollectoilfrom gushingwells.The

UnitedStateshaspatentedadeviceforcollectingoilthatfallsondeckduringan

uncontrolledrelease.Todothis,animpermeablefence30m highismountedon

thedeckalongitsperimeter,whichpreventsoilfrom flowingoverboard.Methods

forcombatingunderwateroilemissionsarebeingdeveloped,basedontheideaof

collectingoilandgascomingfrom gushingwellswiththehelpofaspecialcap

mountedontheunderwaterwellhead.Offshorefisheriesmustbeequippedwith

devicesfordrainingballastwaterfrom oiltankers.

Asignificantamountofoil(approximately10%oftotalpollutionassociatedwith

offshorework)enterstheseaduetomarinepipelineaccidents.

Thecausesofaccidentsare:

-corrosion ofpipes,externalfrom action ofsea water,internal-from
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transportationofcorrosionproducts;

-abrasionofpipesatthepointoftheirintersectioncausedbytheactionofwaves

anddamagefrom metalfatigue;

-damagecausedbyconstructionworknearpipelines,shipanchors,fishingtrawls

andmechanicaldamagefrom otherobjects;

-bottom deformations,erosionandlandslides;

-damageundertheactionofhummockiceformations.

Themaximum numberofaccidentsisobservedinshallowareaswithdepthsup

to30m inareaswithintensiveshippingandfishing.Toincreasethereliabilityof

offshorepipelines,anumberofmeasuresrelatedtodesign,constructionand

operationarerequired.First,itisnecessarytoimprovethemethodofcalculating

thestabilityofpipelines,touseconcrete,weightingcoatingswithhighmechanical

andchemicalresistancetoseawater,toimprovethemethodoflayingpipelines.

In areas with seismic activity,the use ofoffshore pipelines should be

specificallyjustified.Restrictionsontheparkingofalltypesofvesselsmustbe

introducedalongthepipelineroute.Thepipelinesystem mustbeprovidedwith

devicesthatallowtodisconnectthewholepipelineoritsseparatepartsincaseof

violation ofthe technologicalregime and the occurrence ofan emergency

situation.Duringtheoperationoftheoffshorepipelineitisnecessarytoconducta

periodicinspectionoftheroute,especiallyafterastorm,aswellasinthecaseof

preventiverepairsofallsystemsandelementsofthepipelinethatensureits

reliability.Implementation ofallthese measureswillsignificantlyreducethe

likelihoodofaccidentsinoffshorepipelinesandrelatedoilpollutionofthemarine

environment.

1.3Protectionofgroundwaterfrom petrochemicalpollution

Groundwaterprotectionprovides:

compliancewiththelawsofUkraineandotherregulationsinthefieldofuseand

protectionofwater;

regulationofalltypesofeconomicandanyotheractivitythataffectsthestateof

groundwater,inparticularthegroundwaterintakeofcentralizedanddecentralized
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drinkingwatersupply,takingintoaccounttheirproductivityforthecurrentperiod

andinthefuture;

regulation ofthe procedure forthe use ofsubsoilforthe extraction of

groundwater,aswellasforpurposesnotrelatedtotheextractionofminerals,if

theimplementationofthesepurposesmayleadtoanegativeimpactonthestate

ofgroundwater;

applicationofwaterprotectionmeasuresthatexcludethepossibilityofnegative

impactoftheseenterprisesandstructuresontheenvironmentand,inparticular,

on groundwaterwhen designing the construction of any enterprises and

structures;

ensuringtheorganizationandoperationofsanitaryprotectionzonesofsources

ofcentralizeddrinkingwatersupplyandmineralwaterintakes;

implementationofmeasurestopreventandeliminateleakageofwastewaterand

pollutantsfrom theearth'ssurface,sewagesystems,filtertanks,settlingtanks,

tailings and other structures and the ingress of these substances into

groundwaterhorizons;

increasingthelevelofwastewatertreatmentandpreventingdischargeintodrains,

reservoirsandundergroundaquifersofuntreatedwastewaterandliquidtoxic

wastefrom industrialenterprises;

compliancewithenvironmentalrequirementswhendrillingaquifersofdrinking

andmedicalgroundwaterwithwellsforvariouspurposes,whencarryingoutwork

onsearchandexplorationofgroundwater,aswellasinthedesign,construction

andoperationofgroundwaterintakes;

systematiccontroloverthecondition ofgroundwater,in particularatwater

intakesandinareasofindustrialandagriculturalfacilities;

implementation ofotherwaterprotection measuresprovided bythecurrent

legislationofUkrainefortheprotectionofgroundwater.

Themainobjectsofprotectionincludeoperationalaquifers,whichareusedfor

domesticanddrinkingwatersupplyandfortheextractionofnaturalmineraltable,

medicinaltableandmedicinalwaters,aswellaswaterintakestructuresthat
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providetheextractionofthesewaters.

Wateruserswhoownwaterintakesprovideprotectionofgroundwaterfrom

depletionofoperationalreserves,depletionandpollution,compliancewiththe

recommended mode ofgroundwateroperation and the established zone of

sanitaryprotectionofwaterintakes.

Waterusers whose activities mayadverselyaffectgroundwaterstatus,in

particularthoseoperatingindustrial,domesticandagriculturaleffluentorwaste

storagefacilities,takemeasurestopreventgroundwatercontamination,including

theequipmentoflocalobservationwellnetworkstomonitorthequalityofthese

waters.

Waterusers,whoseactivitiesleadtodirectorindirectimpactonthestateof

groundwater,providefundingformeasurestoprotectgroundwaterfrom pollution

anddepletion.

Intheprojectsofconstructionandreconstructionofindustrialenterprises,any

constructions,in particularcommunalones,waterprotection measures are

envisagedandapplied,whichexcludethepossibilityofnegativeimpactofthe

mentionedobjectsonthegroundwater.

Inordertorationallyusegroundwaterresources,theCouncilofMinistersofthe

Autonomous Republic ofCrimea,regional,Kyiv and Sevastopolcity state

administrationsplantodevelopasystem ofcurrentandfuturewatersupplyof

utilitiesandindustry,onthebasisofwhichtherelevantordersforgroundwater

explorationfordrinkingandcommercialandtechnicalwatersupply.

Groundwaterexplorationandassessmentofoperationalreservesiscarriedout

takingintoaccountthecurrentlegislationofUkrainewiththeuseoftechnologies

thatpreventthenegativeimpactonthestateofgroundwaterduringtheseworks.

A localnetwork ofobservation wells is created to controlthe impactof

groundwaterexploitationontheenvironment,clarifytheparametersofthetarget

aquiferaccordingtotheoperation,whichallowstoassesstheobjectivityof

calculatinggroundwaterreservesduringtheexplorationperiod,andestablishthe

riskofnegativechanges atthewaterintakesiteasaresultoftheflow of
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contaminated waterfrom adjacenthorizons,orthe inflow ofwaterfrom

contaminatedareasinthetargethorizon.

Inaddition,alocalnetworkofobservationwellsiscreatednearobjectsthat

polluteorarepotentialcontaminantsofgroundwater.

Regimelevelmonitoringandlaboratoryqualitycontrolofgroundwaterextracted

from observation wells,as wellas monitoring oflevels and flow rates of

productionwellsandlaboratoryqualitycontrolofgroundwaterproducedbythese

wellsarecarriedoutregularlyinaccordancewithgroundwaterfielddevelopment

projects.

Waterusersmonitorthelevel,flowandqualityofwater.Incaseofdeterioration

ofwaterquality(increaseofmineralization,hardness,appearanceofbacterialor

chemicalpollution),aswellasdeviationofwaterintakefrom theproject,thewater

usernotifiesthe territorialbodiesofthe State Sanitaryand Epidemiological

ServiceofUkraineandtheStateCoinspectionofUkraineandlocalgovernments.

Localnetwork ofobservation wells is constructed atallindustrialand

agriculturalfacilities(surfacestorages(accumulators)ofindustrial,agricultural

anddomesticsewageandwaste,undergroundburialsofhighlytoxicsubstances,

undergroundstoragesofoil,oilproducts,watersources,etc.),orwhosenegative

impactongroundwaterhasalreadymanifesteditself.

Thelocalnetworkofobservationwellsisequippedwithgroundwaterand,if

necessary,withinterlayerdrinkingwater.Thedesignandequipmentofthelocal

network ofobservation wells atindustrial,agriculturaland othersites,the

implementationofobservationsandlaboratoryqualitycontrolofgroundwateris

carriedoutbyawateruserwhopollutesgroundwaterorisapotentialpolluter.

Provisionofsubsoilfordisposalofindustrialwasteandotherharmfulsubstances,

dischargeofwastewaterisallowedonlyincompliancewiththenorms,rulesand

requirementsprovidedbycurrentlegislationofUkraine.Undergrounddisposalof

industrialwaste,wastewaterandotherharmfulsubstancesisused,inparticular,

toremovefrom theareaofintensivelifeofcontaminatedandtoxiceffluentsthat

cannotbetreatedbymoderntechnologies. Suchdisposaliscarriedoutby
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injecting effluents into isolated aquifers thatdo notcontain fresh,mineral,

balneological,thermal,industrialand otherwaters thatare used orwillbe

used.Undergrounddisposalisnotallowediftheseeffluentscancontaminate

aquifersthatareusedorcanbeusedfordomesticanddrinkingwatersupply,

balneologicalandindustrialpurposes.

Undergroundstructuresforthedisposalofharmfulsubstancesandindustrial

waste,wastewaterdischargeareequippedwithobservationwellstomonitorthe

movementofeffluentspumpedthroughthereservoir,aswellasadjacent

horizons.Theconstructionofobservationwellsandobservationstoassessthe

impactoftheseundergroundstructuresontheenvironmentarecarriedoutby

theirowners.Operationofundergroundstructuresfordisposalofharmful

substancesandindustrialwaste,wastewaterdischargeispossibleiftheowner

hasaspecialsubsoilusepermitissuedinaccordancewithcurrentlegislationof

Ukraineforsubsoiluseforconstructionandoperationofundergroundstructures

inaccordancewithsubparagraph9ofparagraph8Theprocedureforissuing

specialpermitsforsubsoiluse,approvedbytheresolutionoftheCabinetof

MinistersofUkraineofMay30,2011№ 615.

Enterprises,institutionsandorganizationsthatpumpmine,quarryandmine

watertopreventfloodingofmines,quarriesandminesduringtheextractionof

minerals,areobligedtoimplementeffectivetechnologiestoreducethelevelof

theirmineralizationbeforedischargeintowaterbodies.objects,andenterprises,

institutionsandorganizationsextractingoilandgasreturntheassociated

formationwatersofoilandgasfieldstoundergroundhorizons.

Theconditionsfordischargingthesewatersintowaterbodiesandreturningto

theundergroundhorizonsofassociatedreservoirsofoilandgasfieldsare

establishedbyregional,Kyiv,Sevastopolcitystateadministrations,theexecutive

bodyoftheAutonomousRepublicofCrimeaonenvironmentalprotection.



27

CHAPTERII

Materials and methods ofresearch ofwaterand soilpurification from

petrochemicalpollution.

Waterpurification.

The technologicalscheme ofpurification includes stages ofsedimentation,

flotationandtwostagesoffiltration.

Andthedegreeofpurification-thecollectionofoil-contaminatedgroundwaterin

thereceivingtankE1forinitialpreparation,sludgeofthefreephaseofpetroleum

products,sedimentofsuspendedsolids.

Sedimentationmethodsallowtoreducetheconcentrationofdissolvedpetroleum

productsfrom 100-200to30-40mg/l,whichisaninsufficientconditionforthe
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nextstageofutilizationofthesewatersintothecomponentsoftheunderground

hydrosphere.Toensurethepurificationofgroundwatertotherequirementsof

theMPC(lessthan0.3mg/l),ourprojectproposestheorganizationofdeep

purificationbyairflotationandfiltrationthroughafinefilterandsorbent.

ThesedimentofwaterinthetankE-1providesareductionofoilpollutionto30-

40mg/l,andwhenusingthetankE-3-upto15-20mg/l.

Calculationoftherequiredcapacityforsewagesludge.

Theestimatedstandardtimeofsludgefortheseparationofpetroleum products

isequalto-0.1-0.25hours,dependingonthetypeandcompositionofpetroleum

products;

Productivityoftreatmentfacilitiesreaches-50-100cubicmeters/day;

Acceptedintheproject,accordingtothedesignpossibilities,thesettlingpartof

thestructuresisnotlessthan35m3(upto10m3intankE-1and25m3intankE-

3),whichexceedsandprovidestherequiredcapacityforthestandardtimeof

watersettling.

ІІstageofpurification-sludgeintankЕ-3andascentandflotationinthereservoir

ofoilpollutionwithhydraulicsizeupto0.05mm /s.Flotoflocculationiscarried

outduetothesaturationofwaterwithairbubblesfrom theblowerandthe

formationofflotationcomplexes"airbubble-pollutingpart".Pop-upfoam sludge

with residues ofdissolved petroleum products is diverted through existing

technologicalcommunicationsin thetankE-3. Aeration ofoil-contaminated

watersbyairflotationcontributestothesaturationofwaterwithair,additional

oxidationofdissolvedpetroleum productsnotonlyintheflotationtank,butalso

furtherintheadsorbers,infiltrationwellsandsoilsofthepollutionzone.

ІІІstageofpurification-cleaningonthefilteroffinecleaningwithoil-absorbing

loadingfrom oilpollutionbyhydraulicsizeupto0,05-0,1mm /s.Asafilter,a

hydrophobicfine-fibersorbentoftheISTC"SurfaceChemistry"oftheNational

AcademyofSciencesofUkraine,whichabsorbsoilpollution,isused.

Hydrophobicfibrousoil-absorbingsorbentbasedoninorganicmaterials(TU88of

Ukraine 259-003-94-SPN “Oil-absorbing sorbent)has a high sorption loading
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capacity-upto30.0-50.0kg/kgofpetroleum productsper1kgofsorbentandis

usedasafiltertreatment,providingwastewatertreatmenttoaconcentrationof

0.17-0.2mg/l(Conclusionofthestatesanitaryandhygienicexaminations№032

/37from 4.11.99).

IVstageofpurification-additionalpurificationontheadsorberfrom oilpollution

byhydraulicsize(0.05mm /sandresidualconcentrationofoilproducts(less

than0.1-0.005mg/l).

Intheprocessofoxidationofresidualpetroleum productsintheprocessofair

flotation,metalsaltsareprecipitated,soguaranteedpurificationfrom residual

petroleum productsandmetalsaltsbeforedischargeintotheinfiltrationwellsis

providedIVstageofpurification,whichisperformedonatwo-stageadsorberdue

to sorption capacity. (TU U 24.6-30631594-001-2002),after which the

concentrationsofcontaminantsinthetreatedwaterareguaranteedtomeetthe

requirementsfordischargeintothesystem ofinfiltrationwellsfortheuseof

treated waterin the circulating watersupply when washing soils in the

contaminatedarea.

Todeterminethetypeoftreatmentfacilities,thefollowinginitialdataareused:

thetotalamountofwastewatercomingfrom mechanicaltreatmentfacilitiesfor

filtersupto100m3/day,

theestimatedfiltrationspeedis0.5m /h,

estimatedareaoffilters-0,312m2,

therecommendedheightofthefilterlayeris1.6m.

Accordingtotheaboveconditionsandinitialdata,itisrecommendedtousea

modifieddesignoftheionexchangefilterFIP I-1.0-6.0(OST108.030.10-84),

whichisintendedforwatertreatmenttoprovidesteam boilers.

Theprojectenvisagesre-equipmentofthefilterforactivated carbon(TU U

88.290.014-94),whichisreducedtothereplacementofthedeafupperpartofthe

filterwitharemovableonewiththeinstallationofametalmeshwithahatchfor

loadingcoal.Thefilterretainstheprincipleofbottom-upfiltering.Dirtcapacityof

activatedcarbon(TUU24.6-30631594-001-2002)withoilabsorptioncoefficient-6
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-12.Thefilterbicycleisinstalledintheprocessofcommissioningandoperation

modedependingontherequirementsforthedegreeofcleaningandtheallowable

valuesofpressurelosses.

Inordertoincreasethedegreeofuseoftheadsorptioncapacityofthesystem

andthefiltercycleintheprojectitisrecommendedtouseactivatedcarbon(TUU

24.6-30631594-001-2002)withbiodestructivepropertiesthatallowtoextendthe

lifeofcoalalmostunchangedduringtheyear.notlessthan5-10oCandlonger.In

addition,purifiedwaterafterpassingthroughbioactivatedcarbonincreasesthe

purificationcapacityofinfiltrationduringsoilwashing.

InUkraine,everyyear,scientistsrecordanincreaseinthedegradationofnatural

waterbodies,associatedwithanincreaseintheleveloftheirpollutionduetothe

dischargeofinsufficientlytreatedorevenuntreatedeffluentsfrom industrial

enterprises.

Theproblem ofrationaluseofwaterandeliminationofitslossesiscurrentlyone

ofthemosturgenttasks.Notonlytechnicalprogressbutalsoitsconsequences

aredevelopingrapidly. Andtheleastprotected,oddlyenough,wasordinary

drinkingwater.

Theproblem oftransboundarywaterbasinsandtheirwaterqualityremains

important-asevidencedbyanumberofman-madeaccidentsinrecentyearsin

neighboringRomania,whichhavecauseddangerouspollutionoftheDanube

waterswithinUkraine.

"Inlow-wateryears,thecountry'swaterdeficitisalmost4billionm3. Itis

especiallyfeltinthesouth-easternandsouthernpartsofUkraine,thereareareas

(300thousandpeople)wheredrinkingwaterisimported.Therefore,itsrational

use,effectivetreatmentofpollutedwastewaterisofgreateconomicimportance,

"said VitaliyYevdokymenko,seniorresearcheratthe Institute ofBioorganic

ChemistryandPetrochemistryoftheNationalAcademyofSciencesofUkraine,

CandidateofChemicalSciences.

Cavitationcleanswastewater



31

Fig.2.1CoolingWaterTreatmentUsingControlledHydrodynamicCavitation

Thiscircumstancelimitstheuseofclassicalbiologicalmethodsofpurification,

andoftendoesnotallowtoimplementthem atall.Therefore,properwastewater

treatmentattheseplantscanbeensuredbytheuseofreagentmethods.

To intensify the reagentprocesses ofwastewatertreatmentfrom organic

compounds,in particularfattyacids,scientists have developed a cavitation

method ofactivation ofboth reagents and reaction medium,ie afterthe

introductionofreagentsintowastewater.Itconsistsinthefactthatincavitation

fieldsthereisanintensivedestructionoftheparticlesofthesuspension,which

causesanincreaseinthecontactareaofthereagents,andaccordinglyincreases

therateofinteractionbetweenthem. Inaddition,thesurfaceofthereagent

particlesisupdated,whichalsocontributestothecourseoftheirinteractionwith

wastewatercontaminants.

The study ofthe wastewatertreatmentprocess revealed the influence of

cavitationphenomenanotonlyonthereagentsandthecourseoftheirinteraction

withpollutants,butalsoonthewateritselfasadispersionmedium.

Basedontheobtainedresults,aflexibletechnologicalschemeofwastewater

treatmenthasbeendeveloped,whichprovidesforcavitationactivationofboth
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reagentsuspensionsandwastewaterdirectlyaftertheadditionofreagents.

Microorganismsatwork

Nowadays,controlledbiologicaltreatmentofwastewaterinartificialconditions,

which is performed in aeration tanks,biofiltersand aerofilters,hasbecome

widespread.Knowingtheprinciplesofmetabolism ofmicroorganisms,youcan

achieveasufficientlydeepdegreeofpurification. Butthelimitationforthe

application ofa technologyis its costboth during construction and during

operation(energycosts,chemicals).Buildingsfortheremovalandtreatmentof

sludgeandsludgearealsoofsignificantvalue.Onaverage,itisfrom 30to50%

ofthecostofconstructionofwastewatertreatmentplants.However,themost

difficultissueinexistingwastewatertreatmenttechnologiesisthetreatmentof

sludgeandsludge.Itseffectivesolution,withthereturnofprocessedandsafe

biomassto theenvironment,isofgreatenvironmental,economicandsocial

importance.

Currently,upto90% ofsludgeandsiltinUkraineisnottreatedatall. They

accumulateinsludgedumps,dumps,onsiltsites,occupyingmoreandmoreland,

creatingariskofsecondarypollution.

Lowerintheanaerobicprocessgrowthofbiomassofmicroorganismsalmost

eliminatestheproblem oftreatmentanddisposalofsludge,andlow electricity

consumptioninpsychrophilicanaerobicprocessesmeansasignificantreduction

intotalelectricityconsumption.Theinclusioninthenextstagesoftreatmentof

aerobicbiofilterswithmodernvolumetricorflatloading,combinedwithsmall

aerationtanks-settlers,willprovideareliable,efficientandfairlycheaptechnology

ofmunicipalwastewatertreatment,evenwithlow-skilledpersonnel."

In some European countries,30–40% ofthe sediments formed during the

treatmentofmunicipalsewageareusedintheagriculturalcomplex.Theuseof

sewagesludgeasorganicandmineralfertilizersorasfuelforpublicutilitieswill

improvetheeconomicandenvironmentalsituationthathasarisenoverthepast
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20yearsduringtheoperationoftreatmentplants.Theapplicationofthelatest

approaches in sludge dewatering involves theirtreatmentwith flocculants,

followedbyconditioningingeotextilecontainers.Thehumidityofsuchsediments

canreach70%,whichallowsfortheirmechanicalremovalanduseofthismaterial

asacomponentofartificialsoil.

Theprospectofusinganaerobicpsychrophilicreactorsintechnologicalschemes

ofdomesticwastewatertreatmentandthemethodofsludgedewateringwiththe

useofgeotextilematerialsincombinationwithcoagulationtreatmentisshownon

theexampleoftheKanevresearchsite(Cherkasyregion).

Specificsofwastewatertreatmentoffoodenterprises

ThefoodindustryofUkrainecoversmorethan22thousandenterprises,which

employmorethanamillionpeople. “Foodcompaniesarelargeconsumersof

water,which is discharged into the environment after use with a high

concentrationofpollutants.Itcontainsspecificsubstancesthatposeathreatto

theenvironment,especiallytowaterbodies.Mostfoodproductionfacilitiesare

locatedinsmallsettlements,wherethereisusuallynocentralizedsewerage

system,raw materialprocessingtechnologiesareimperfect,andthereareno

localtreatmentplants.

Foodeffluentsarecharacterizedbyahighcontentoforganicmatterand,asa

rule,donotcontaintoxicimpurities.Mostorganiccompoundscanbeoxidized

bothchemicallyandbiologically.

Toreducethesizeoftreatmentequipment,biologicaltreatmentcanbecarried

outinseveralstagesusingthelatesttechnologiesandequipment.Theseinclude

theuseofanaerobicprocessesforthetreatmentofhighlyconcentratedorganic

effluentsorstructuresofanaerobic,aerobicandmodularmultifunctionalreactors.

Fortheeffectiveimplementation oftreatmentprocessesforeach company

shouldtakeintoaccounttheregimeofwastewateranditisdesirabletohavethe

widestrange oftheirphysicaland chemicalparameters. In the world,the
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efficiencyofwastewatertreatmentisdeterminedbyabout132indicators,whilein

Ukraine,asinotherCIScountries,amaximum of36.

Formostfood industryenterprises,theactualconcentrationsofsuspended

solidssignificantlyexceedthenorm,sointhiscaseitisadvisabletousepressure

flotationforpre-cleaning. Thisistypicalofwastewaterfrom meatandfish

processingplants,whichcontainalargeamountoffat,whichadverselyaffects

thecourseofbiochemicalprocesses.

Analysisofthebiooxidationoforganicimpuritiesshowedthatthewastewaterof

the vastmajorityoffood industryenterprises can be treated bybiological

methodsusinganaerobic,anoxicandaerobicprocesses.

Comprehensivedisposalofindustrialwastewater

Wastewatertreatment,aswellasthevastmajorityofenvironmentalmeasures,

theimplementationofwhichisaprerequisitefortheoperationofanyenterprise,

especiallythechemicalindustry,requiresignificantmaterialandenergycosts.

Oneexampleoftheuseofwastewaterfrom differentindustriesformutual

neutralization is the use ofwastewatercontaining sodium hypochlorite for

wastewatertreatmentwithahighcontentoforganiccompounds.Bothtypesof

wastewateraregeneratedattheenterprisesofKalush,Ivano-Frankivskregion,

andnowtheirtreatmentrequiressignificantenergyandeconomiccosts.

Experimentalstudieshaveestablishedthepossibilityofdeepneutralizationof

organiccompoundsinolefin-producedeffluentsbyhypochloriteeffluents.The

obtainedresultsgiveeveryreasontoexpectthattheproposedconceptofthe

technologicalprocessofmutualneutralizationofeffluentscanbeimplemented

onaproductionscale.

Removalofsulfidesfrom groundwater

ProfessoroftheInstituteofChemistryoftheAcademyofSciencesofMoldova
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IgorPovardedicatedhisreporttonewprocessesofremovalofsulfidesbelonging

totoxiccompoundsfrom groundwater.Moldovanscientistsperformedasetof

studiescoveringbothadsorptionandoxidationmethodsforwaterpurification

from sulfides.Inparticular,naturalsorbentspreviouslymodifiedwithcopperand

aluminum compoundswereused.Studiesperformedcontinuouslyconfirmedthe

veryhighefficiencyoftheproposedmethod-thedegreeofremovalofsulfides

reached 100%; Atthe same time,ammonium ions were extracted from

groundwateratthesametime-theircontentdecreasedbyapproximately30%.

2.1Mechanicalmethodofwaterandsoilpurification

ItisdifficultformodernUkrainiansocietyto imaginelifewithoutavailable

drinkingwater.Centralizedwatersupplyandseweragehavelongexistedinevery

cityandinmanysettlementsandvillagesofSumyregion.Peoplepayattentionto

waterqualityonlywhenred"rusty"waterflowsfrom thetapsorwhenithasa

specificsmellofchlorine.However,fewpeopleareinterestedinwhatstagesthe

watergoesthroughuntilitreachesourhomes.Haveyoueverconsideredthat

witheveryshower,dishwashingandlaundryyoucontributetothereductionofthe

world'sdrinkingwatersupply? Itsconditionisaffectedbyhouseholdeffluents

withmanytypesofhouseholdchemicalsandindustrialwastewater;groundwater

withchemicalimpurities,whicharewidelyusedinagriculture,andstormwater,

contaminated with fuels and lubricants,as wellas manyotherfactors. In

particular,theall-Ukrainianrating"TOP-100ofthelargestenterprisespollutingthe

environment"(fordischargesofpollutedwastewaterintowaterbodies)includes:

Municipalenterprise"Miskvodokanal"ofSumyCityCouncil;Municipalenterprise

ofproductionmanagementofwatersupplyandsewerage"Vodokanal"ofShostka

citycouncil;MunicipalEnterprise"ProductionDepartmentofWaterSupplyand

Sewerage"ofKonotopCityCouncilandPJSC "SUMYKHIMPROM". Ingeneral,

Sumy region ranks 7th in Ukraine in terms of discharged contaminated

wastewater.Itshouldberememberedthattheregenerativepossibilitiesofnature

arenotlimitless,andthereforeeventheresidentsofSumyregioninthenear
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futureriskhavingasignificantshortageofdrinkingwater.Everyoneshouldthink

abouttherationaluseofdrinkingwaternotonlytosavemoneyonutilities,but

alsotopreservethefreshwateroftheplanet.Ifyoudonotcarryouthigh-quality

treatmentofindustrialwastewater,thepollutedenvironmentleadstoanumberof

problems:Thewastewaterofdairyormeatprocessingplantscontainsorganic

contaminants,helminth eggsand pathogenicmicroflora. Upon contactwith

drinkingwater,organicmatterofanimalorigincancauseoutbreaksofinfectious

diseasesinhumans.Untreatedwastewaterfrom industrialenterprisesaffectsthe

color,odorandtasteofwater,disruptstheacid-basebalanceoftheenvironment.

Petroleum products,vegetableandanimalfatswhenenteringriversandlakes

form afilm onthesurfacesofreservoirs,whichpreventstheenrichmentofwater

withoxygen.Allthisdegradesthequalityofwaterandmakesitunfitfordrinking

and use fordomestic and recreationalpurposes. Togetherwith untreated

wastewaterfrom industrialenterprisesinthetextile,chemicalormetalworking

industries,toxic substances harmfulto fish,animals and humans enterthe

reservoirs. Contaminatedwastewaterfrom industrialenterprisessignificantly

reducesdrinkingwatervolumes.Fishisgrowninsuchanenvironment,cropsare

wateredwithpollutedwater,andanimalsarewatered.Theseareallfoodsthat

canhaveadirectnegativeimpactonhumanhealth.Therearemanywaystotreat

wastewateranddifferenttypesofclassification.Amongthemethodsofcleaning

themostcommon:mechanical,physico-chemicalandbiological.Eachofthem

involvesanumberofmethods. Theuseofaparticularmethodormethodof

watertreatmentisdetermineddependingonthephysicalstate,compositionand

concentrationofpollutants.Atwaterintakeforhouseholdneeds,purificationis

carriedoutatwatertreatmentplants.Thechoiceofmethodsandmethodsof

purificationdependsonthequalityofwateranditspurpose.Beforewaterisfed

intothewatersupply,itisclarified,iesuspendedcolloidalparticlesareremoved

from it,disinfected and decolorized,and,ifnecessary,softened,degassed,

deodorizedanddecontaminated.Waterclarificationiscarriedoutduetosettling,

filtrationandcoagulation.Waterdisinfectionoccursthroughtheactionofliquid
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chlorine,chlorinatedlimeorozone.Alongwithdisinfectionundertheactionof

thesecompounds,waterdiscolorationoccurs. Watersofteningisduetothe

actionoflimeonexcesscalcium andmagnesium salts.Thismethodiscalled

reagent(passing waterthrough ion-exchange filters bythe cation exchange

methodofwatersoftening).Reductionofironcontentinwaterisachievedby

aeration-enrichmentofwaterwithair,asaresultofwhichairoxygenoxidizes

dissolvedinwatersaltsofferrousiron(Fe2+)totrivalent(Fe3+).Degassing

takesplacebyaerationandfiltrationofwaterthroughalayerofactiveammonium

oxide. Thismethodproducesfrom waterhydrogensulfide,methane,excess

fluorine,carbondioxideandothergases. Thereleaseofsubstancesfrom the

waterthatgiveitacertaintasteandsmell(degassing)iscarriedoutusing

activated carbon, ozone, chlorine dioxide or potassium permanganate.

Wastewatertreatmentrequiresspecialtreatmentfacilitiesandunits,whichare

usedtoisolate,disinfectorneutralizecontaminants. Domesticwastewateris

treatedmechanicallyandbiologically.Industrialwastewateristreatedtogether

withdomesticwastewater,butiftheconcentrationofpollutantsexceedsthe

permissiblelevelorwastewatercontainshighlytoxicsubstances,suchwateris

pre-treatedattreatmentplantsofrelevantenterprises,institutionsandonlythen

discharged into generaltreatmentplants. Be sure to disinfectthe treated

wastewaterbefore discharging it. Mechanicaltreatmentisused to remove

insoluble substancesfrom wastewater. Itisprovided bysuch methodsas

filtration,settling,filtrationandcentrifugation.Wastewatertreatmentensuresthe

retentionofrelativelylargepartsofcontaminants,thesizeofwhichexceeds15-

20mm. Waterfiltrationisusedtoretainthesmallestinsolubleparticlesof

contaminantsthatareinasuspendedstate.Sand-gravelfiltersorspecialgrids

areusedforthispurpose.Wastewatertreatmentfrom mechanicalimpuritiesis

alsocarriedoutwiththehelpofahydrocyclone-aunitthatremovessuspended

particlesofpollutants(centrifugation)from thewaterduringtherotationofthe

watertankduetotheactionofcentrifugalforces.Inordertointensifytheprocess

ofmechanicaltreatmentofdomesticwastewater,theyareaerated,oraerationis
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combinedwithsettlingintheclarifierorbiocoagulator.Thephysico-mechanical

methodisdividedintochemical,physico-chemicalandbiochemicaldependingon

which method ofpurification prevails. During chemicaltreatment,chemical

reagentsareaddedtowastewater,which,duetothereactionwithpollutants,

contribute to the precipitation ofthe latterortheirevaporation. Chemical

purificationincludescoagulationandneutralization.Coagulation-theprocessof

addingtowastewatercoagulantsubstancesthatpromotetheacceleratedrelease

ofinsoluble and partially soluble substances,which when settling do not

precipitate.Coagulationcausesthegradualsedimentationofdispersedparticles

andtheirseparationfrom solutionintheform ofaprecipitate.Thisprocessis

calledsedimentation.Neutralization-areactionthatleadstothedestructionof

theacidicpropertiesofthesolutionwithalkalis,andalkaline-withacids.Physico

-chemicalandbiologicalmethodsofwaterpurificationaredividedintotwogroups:

regenerativeanddestructive.Theformermakeitpossibletoextractanddispose

ofvaluableelementsandsubstancesfrom wastewater. Destructivemethods

involvethedestructionofpollutantsortheirdisposal.Regenerativepurification

methods include:sorption,extraction,evaporation,flotation,ion exchange,

electrolysis,crystallization,evaporation,etc.Sorptionisaprocessasaresultof

whichgases,vaporsandsolublesubstancesareabsorbedbyacertainsubstance

(body)from wastewater. Extractionistheprocessoftransferringsubstances

from theaqueousphasetotheorganic.Evaporationistheprocessofevaporation

ofvolatilepollutantsduetothepassageofsteam throughwastewaterheatedto

100°C.Flotationistheprocessofremovingpollutantsfrom wastewatertogether

withairbubblesthatrisetothesurface.Ionexchange.Thismethodiswidely

usedfortechnologicalandanalyticalseparationofmixturesofinorganicions.

Electrolysisisthatcurrentispassed through electrodesimmersed in water,

enhancethedissolutionoftheelectrodematerialandtheformationofclotsof

coagulate, which contributes to the sedimentation of contaminants.

Crystallizationisbasedontheformationofcrystalsofcontaminantsdueto

naturalorartificialacceleratedevaporationoftheliquid.Evaporationisusedin
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thetreatmentofradioactivelycontaminatedwaters,whicharemainlyeffluents

from nuclearpowerplants.Destructivewastewatertreatmentistheoxidationof

organicmattercontainedinwastewater.Oxidationandmineralizationoforganic

pollutants due to aerobic biochemicalprocesses are the essence ofthe

biochemicalmethodofwastewatertreatment.Biologicaltreatmenttakesplacein

naturalconditions:in irrigation fields,filtration fields,biologicalponds orin

artificialconditions-biologicalfilters. Themethodofbiologicalwastewater

treatmentisbasedontheabilityofmicroorganismstousevarioussubstances

containedinwastewaterasasourceofnutritionintheprocessoflife. Thus

microorganismsreleasewaterfrom pollution. Biologicalfiltersarefacilitiesin

which wastewateris filtered through a loading substance covered with a

biologicalfilm formed bycoloniesofmicroorganisms. Theclassificationof

biofilterscanbecarriedoutonmanygrounds,themainofwhicharethetypeof

loadingused,themethodofcontactofthebiofilm withtreatedwastewaterand

themethodofairsupplytothebodyofthebiofilter.Todeterminetherequired

degreeofwastewatertreatmentbeforetheirreleaseintoreservoirsdeterminethe

concentrationsofpollutantsandthevolumeofwaterreleased.Thus,thereare

manymodernmethodsthatcantreatwastewater. Theuseofsomeofthem

dependsonthecompositionofcontaminantsinthewater,itsfurtheruseandthe

releasedsubstances.However,theuseofatleastoneofthem isalegaland

moralobligationofeverybusinessentity.Becauseweallneedtorememberthat

wedependontheenvironmentandharmingitwillcomebacktousthreetimes

over.

2.2Physico-chemicalmethodofpurification

Thesemethodsareusedforadditionalpurificationfrom dissolvedimpurities,

andinsomecasesfrom suspendedsolids.Manymethodsofphysicochemical

purification require preliminary deep separation ofsuspended solids from

wastewater,forwhichthecoagulationprocessiswidelyused.
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Fig.2.2Wastewatertreatment

Atpresent,inconnectionwiththeuseofcirculatingwatersupplysystems,the

use ofphysicochemicalmethods ofwastewatertreatmentis significantly

increasing,themainofwhichare:

Aeration-naturalventilation,saturationwithair,oxygen(organizednaturalair

exchange).
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Fig.2.3Aerationsystem

Aerationisaprocessinwhichairisinclosecontactwithwater(liquid).Aeration

iscarriedoutbysprayingwater(liquid)inairorbypassingairbubblesthrough

water,thatis,bydirectcontactofwaterandair/oxygen.Aerationcanbeusedto

oxygenatewatertooxidizesubstancessuchasironandtohelpremovedissolved

gasessuchascarbondioxideorhydrogensulfidefrom thewater.Aerationisthe

basis ofthe wastewatertreatmentprocess in biologicaltreatmentfacilities

(aerationtanks,airfilters,biofilters).

Spin-onaeratorfrom householdtap

Inagriculture,aerationiscalledlooseningtheearthwithspecialmeans-aerators

-inordertoprovideoxygentotherootsofplants.Organismslivinginthesoil

aerationlayerandparticipatinginsoilformationarecalledaerobionts.

Inthefieldofwatertreatment,aerationisusedtoremoveiron,manganese,

hydrogensulfide,andvolatilesubstances.Severaltypesofaerationareused:

Unpressurized-inanopencontainer.Themethodhasmanyadvantages,such

assimplicityandlow cost,themaindisadvantageofthemethodisitslarge

dimensions.Thismethodofcleaninginvolvestakingwaterintoaleakyaeration

tankwithitssubsequentsprayingonnozzles.Thisallowstheflowofwatertobe

dividedintotinydropletsthatinteractwithoxygenduringflight.Thus,theprocess

ofoxidationofferrousironandmanganeseoccurs.Additionalsaturationofwater

withoxygeniscarriedoutduetotheoperationofacompressor(anexampleof

suchaerationcanbeobservedinanaquarium)oranejector,whichisinstalledin

frontofthenozzles.Oxidizedironandmanganeseparticlesareretainedatthe

bottom oftheaerationtank.

Pressurehead-usedincombinationwithcompressors.Aerationiscarriedout

inaclosedcontainerunderpressurecreatedbytheinitialwaterinjectionand

compressor.Whenthecleaningsystem isconnectedtothewatersupplysystem,

the aeration column is filled with water,the flow sensoris triggered,the

compressorstartstowork,supplyingairunderpressuretotheaerationcolumn.

After aeration,the water from the cylinder passes through a clarifier /
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deferrizationfilter,onwhichoxidizedparticlesofiron,manganeseandsulfurare

deposited.Thenthewatercanbedirectedtothenextstageofpurificationor

directlyintothewatersupplysystem andtothedevicesforitsconsumption.

Injection-waterandairarepumpedandmixedintheVenturiunit.

Aerationisaprocessofforcedsaturationofliquidorloosesolidproductswith

air,nitrogenorothergasesinordertogivethem newconsumerproperties.

Flotationisoneofthemethodsofmineralprocessing,whichisbasedonthe

difference in the abilityofmineralsto hold on to theinterface,dueto the

difference in specific surface energies. Hydrophobic (poorly water-wetted)

particlesofmineralsareselectivelyfixedattheinterfacebetweenphases,usually

gas and water,and are separated from hydrophilic (well-wetted with water)

particles.Duringflotation,gasbubblesoroildropletsadheretoparticlesthatare

poorlywettedbywaterandliftthem tothesurface.

Industrialfrothflotationofcoppersulphideores

Flotation is also used to purifywaterfrom organic substances and solid

suspensions,separatemixtures,andacceleratesedimentationinthechemical,oil

refining,food,and otherindustries.Depending on the nature and method of

formationofinterphaseboundaries(water-oil-gas),onwhichtheseparated

components are fixed (see. Surfactants),severaltypes of flotation are

distinguished.Oilflotationwasthefirsttobeproposed,forwhichW.Hynes(Great

Britain)wasgrantedpatentNo.488in1860[1].Whencrushedoreismixedwith

oilandwater,sulfidemineralsareselectivelywettedwithoilandfloatwithittothe

surfaceofthewater,andtherock(quartz,feldspars)isdeposited.IntheRussian

Empire,oilflotationofgraphitewascarriedoutin1904inMariupol.Theabilityof

hydrophobic mineralparticles to remain on the surface ofthe water,while

hydrophiliconessinkinit,wasusedbyA.Nibelius(USA,1892)andMcVisten

(GreatBritain,1904)tocreatefilm flotationdevices,intheprocessofwhich,from

athinlayerofcrushedore,onthesurfaceofthestream ofwater,hydrophilic

particlesfallout.Foam -inwhichsmallairbubblesarepassedthroughamixture

ofparticleswithwater,particlesofcertainmineralsarecollectedattheair-liquid
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interface,adheretoairbubblesandarecarriedwiththem tothesurfaceaspartof

athree-phasefoam (withtheadditionofafoamingagentthatregulatesstability

foam).Thefoam isfurtherthickenedandfiltered.Waterismostoftenusedasa

liquid,lessoftensaturatedsaltsolutions(separationofsaltsthatmakeuppotash

ores)ormelts(sulfurenrichment).Variousmethodshavebeenproposedforthe

formationofbubbles:theformationofcarbondioxideduetoachemicalreaction

(S.Potter,USA,1902),thereleaseofgasfrom asolutionatadecreaseinpressure

(F.Elmore,GreatBritain,1906)-vacuum flotation,vigorousstirringofthepulp,air

passingthroughsmallholes.

Forfrothflotation,oreiscrushedtoasizeof0.5-1.0mm inthecaseofnatural

hydrophobicnon-metallicmineralswithalowdensity(sulfur,coal,talc)andupto

0.1-0.2mm formetalores.Flotationreagentsareaddedtocreateandenhance

thedifferencein hydration oftheseparated mineralsand to givethefoam

sufficientpulpresistance. Thenthepulpenterstheflotationmachines. The

formation offlotation aggregates (particles and airbubbles)occurs when

mineralscollidewithairbubblesintroducedintothepulp,aswellaswhengas

bubblesemergefrom thesolutionontheparticles.Theflotationisinfluencedby

theioniccomposition oftheliquid phaseofthepulp,gasesdissolved in it

(especiallyoxygen),temperature,andpulpdensity. Basedonthestudyofthe

mineralogicaland petrographiccomposition oftheconcentrated mineral,the

flotationscheme,thereagentmodeandthedegreeofgrindingareselected,which

provideafairlycompleteseparationofminerals.Thebestwaytoseparategrains

byflotationis0.1–0.04mm.Smallerparticlesseparatelesswell,andparticles

smallerthan5micronsimpairflotationoflargerparticles.Thenegativeeffectof

micron-sizedparticlesisreducedbyspecificreagents.Large(1-3mm)particles

aredetachedfrom thebubblesduringflotationanddonotfloat.Therefore,forthe

flotationoflargeparticles(0.5-5mm)intheUSSR,methodsoffoam separation

weredeveloped,inwhichtheslurryisfedtoalayeroffoam thatretainsonly

hydrophobizedparticles.Forthesamepurpose,fluidizedbedflotationmachines

withascendingflowsofaeratedliquidhavebeencreated.Frothflotationisa
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muchmoreproductiveprocessthanoilandfilm flotation. Thismethodisthe

mostwidelyused[sourceunspecified615days].Electroflotation,apromising

methodforuseinthechemicalindustry,consistsintheemergenceofdispersed

contaminantsonthesurfaceofaliquidduetothereleaseofelectrolyticgases

andtheflotationeffect.

Fig.2.4Electroflotationcolumn

Topurifywater,aswellastoextractcomponentsfrom dilutesolutions,inthe

1950s,amethodofionflotationwasdeveloped,whichispromisingforthe

processingofindustrialwastewater,mineralizedundergroundthermalandmine

waters,aswellasseawater.Inionicflotation,individualions,molecules,fine

sedimentsandcolloidalparticlesinteractwithflotationreagents-collectors,most

oftenofthecationictype,andareextractedbybubblesintoafoam orfilm onthe

surfaceofthesolution.Finelydispersedbubblesforflotationfrom solutionsare

also obtained byelectrolytic decomposition ofwaterwith the formation of

gaseous oxygen and hydrogen (electroflotation). With electroflotation,the

consumptionofreagentsissignificantlyless,andinsomecasestheyarenot

required.Thewidespreaduseofflotationforthebeneficiationofmineralshasled

tothecreationofvariousdesignsofflotationmachineswithlargechambers(up

to10-30m³)withhighproductivity.Theflotationmachineconsistsofaseriesof
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chambersarrangedinserieswithreceivingandunloadingdevicesforpulp.Each

chamberisequippedwithanaerationdeviceandafoam remover.

Thereareseveraltypesofflotationreagentsthatdifferintheirprincipleofaction:

Collectorsarereagentsthatselectivelyadsorbonthesurfaceofthemineral

thatmustbeconvertedintofoam,andimparthydrophobicpropertiestothe

particles.Ascollectors,substancesareused,themoleculesofwhichhavean

amphilicstructure:ahydrophilicpolargroup,whichisfixedonthesurfaceof

particles,andahydrophobichydrocarbonradical.Mostoften,collectorsareionic

compounds; dependingonwhichionisactive,thereareanionicandcationic

collectors.Lesscommonlyusedarecollectors,whicharenon-polarcompounds

thatare notcapable ofdissociation. Typicalcollectors are xanthates and

dithiophosphatesforsulfideminerals,sodium soapsandaminesfornon-sulfide

minerals,andkeroseneforcoalenrichment. Thecollectors'consumptionis

hundredsofgramspertonofore;

Regulatorsarereagents,asaresultofselectivesorptiononthesurfaceofa

mineral,thelatterbecomeshydrophilicand incapableofflotation. Saltsof

inorganicacidsandsomepolymersareusedasregulators;

Foamingagents-designedtoimproveairdispersionandstabilizemineralized

foams.Weaksurfactantsserveasfoamingagents.Theconsumptionoffoaming

agentsistensofgramspertonofore.Activatingreagentsarereagentsthat

create conditions conducive to the fixation ofcollectors on the surface of

minerals.Depressantreagentsare reagentsused to preventcollectorsfrom

hydrophobizingminerals.Theyaredesignedtoincreasetheselectivity(selectivity)

offlotationwhenseparatingmineralswithsimilarflotationproperties.Sorption

(from Latinsorbeo-Iabsorb)-theabsorptionofvarioussubstancesfrom the

environmentbyasolidorliquid.Theabsorbedsubstanceinthemedium iscalled

asorbate(sorbent),absorbingasolidorliquid-asorbent.Bythenatureof

sorbateabsorption,sorptionphenomenaaredividedintotwotypes:adsorption-

concentrationofthesorbateattheinterfaceoritsabsorptionbythesurfacelayer
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ofthesorbentandabsorption-volumetricabsorption,inwhichthesorbateis

distributedthroughoutthevolumeofthesorbent.

Inturn,twotypesofadsorptionaredistinguished-physicaladsorption,inwhich

anincreaseintheconcentrationofsorbateattheinterfaceisduetononspecific

(thatis,independentofthenatureofthesubstance)vanderWaalsforcesand

chemicaladsorption(chemisorption)duetotheoccurrenceofchemicalreactions

ofthesorbate withthesubstanceofthesorbentsurface.Physicaladsorptionis

weaklyspecific,reversible,anditsthermaleffectissmall(unitstoJ/mol).

Chemisorptionisselective,usuallyirreversible,anditsheatrangesfrom tensto

hundreds(chemisorptionofoxygenonmetals)toJ/mol.

Invacuum technology,thephenomenonofsorptionisusedbytitanium pumps.

Absorptioninchemistryisaphysicalorchemicalphenomenonorprocessin

whichatoms,moleculesorionsenteravolumetricstate-gas,liquidorsolid.This

isadifferentprocessfrom adsorption,sincethemoleculesundergoingabsorption

aretakenupbyvolumeandnotoverthesurface(asisthecasewithadsorption).

Amoregeneralterm issorption,whichencompassestheprocessesofabsorption,

adsorptionand ionexchange. Absorptionisbasicallytheprocessbywhich

somethingattachesanothersubstance.

Ifabsorption is a physicalprocess,notaccompanied byotherphysicalor

chemicalprocesses,itusuallyobeystheNernstdistributionlaw:"inequilibrium,

theratiooftheconcentrationsofthethirdcomponentintwoliquidstatesis

constant.";{\displaystyle{\frac{[x]_{1}}{[x]_{2}}}={\text{constant}}=K_{N

(x,12)}}

The volume ofconstantKN depends on temperature and is called the

distributioncoefficient.Thisequalityistrueprovidedthattheconcentrationsare

nottoohighandifthemolecules"x"donotchangetheirshapeinanyotherofthe

twostates.Ifsuchamoleculeundergoesassociationordissociation,thenthis

equalitystilldescribestheequilibrium between"x"inbothstates,butonlyforthe

sameform -theconcentrationsofallremainingformsmustbecalculatedtaking

intoaccountallotherequilibria.
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Inthecaseofgasabsorption,theconcentrationcanbecalculatedusingfor

exampletheidealgaslaw,c=p/RT.Alternatively,youcanusepartialpressure

insteadofconcentrations.

In manytechnologicallyimportantprocesses,chemicalabsorption isused

insteadofaphysicalprocess,forexampletheabsorptionofcarbondioxideby

sodium hydroxide-suchprocessesdonotfollowtheNernstdistributionlaw.For

someexamplesofthiseffect,onecanconsiderextraction,inwhichonecan

extractacomponentfrom oneliquidphaseofasolutionandtransferittoanother

withoutachemicalreaction.Examplesofsuchsolutionsarenoblegasesand

osmium oxide.

Fig.2.5 Laboratoryabsorber. 1a):CO2inlet; 1b):H2O inlet; 2):release; 3):

absorptioncolumn;4):filler.

Acentrifugeisadevicethatusescentrifugalforce. Itisamechanism that

ensurestherotationoftheobjectbyapplyingcentrifugalforce.Theyareusedto

separategaseous,liquidorloosebodiesofdifferentdensities,aswellasinother

casesrequiringimitationofincreasedgravity.

Centrifugesareusedinlaboratorypractice,inagricultureforcleaning grain,

extruding honeyfrom honeycombs,separating fatfrom milk,in industryfor
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enrichmentofores,instarch-treacleproduction,intextileproduction,inlaundries

tosqueezewateroutof laundry,etc.High-speedgascentrifugesareusedto

separateisotopes,primarilyuranium isotopesinagaseouscompound(uranium

hexafluorideUF6).

Separation(lat.Separatio)isvariousprocessesofseparationofmixedvolumesof

dissimilarparticles,mixtures,liquidsofdifferentdensities,emulsions,solids,

suspensions,solidparticlesordropletsinagas.Duringseparation,thereisno

changeinthechemicalcompositionoftheseparatedsubstances.Separationis

possibleiftherearedifferencesinthecharacteristicsofthecomponentsinthe

mixture:in the size ofsolid particles,in theirmasses,in shape,density,

coefficients of friction, strength, elasticity, surface wettability, magnetic

susceptibility,electricalconductivity,radioactivity,andothers.Thepropertiesthat

distinguish the separation products do not have to coincide with the

characteristicsbywhichthemixtureofcomponentsisseparatedinproduction.

Forexample,whenseparatingsiderockandcoal,productswiththesamedensity

maycontaindifferentamountsofash,whichdistinguisheshigh-qualitycoal.A

verylarge numberofindividualsmallparticles takes partin the separation

processitself,amongwhichthereareparticleswithintermediatepropertiesin

relationtothenecessarycharacteristics.From theinitialmixtureafterindustrial

separation,absolutelypurefractionsoftheseparatedcomponentscannotbe

obtained,butonlyproductswiththeirpredominantcontent.

Thechoiceoftheseparationmethoddependsonthepercentagecomposition

andpropertiesofthemixturetobeseparatedanditsconstituentcomponents,the

degreetowhichthedesiredpropertiesoftheobtainedproductscorrespondtothe

consequencesofseparationandthepropertiesofthecomponents.Separation,

asarule,occursnotonlybythemainfeaturethatdistinguishesthecomponents

inthemixture,butbyanumberofproperties.Theseparationprocessesdiffer

from theexternalconditionsandtheapparatusinwhichtheseparationtakes

place.

Theself-balancingeffectcanbeobservedincentrifugesdesignedtowringout
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laundry.Whenspeedingup,thecentrifugefirststartstoshake,thenthepeakof

shakingpasses,theshakingdecreases,andthecentrifugereachesoperating

speed.Ifthelaundryisplacedtoounevenly,theself-balancingeffectmaynot

occur.Inthiscase,itbecomesimpossibletoreachtheworkingspeed-the

centrifugegoesinto"runaway"(thedrum startstotouchthebody,makingknocks).

Theself-balancingeffectisbasedonthefactthatabodythatdoesnothavea

fixedaxisofrotationrotatesaboutitscenterofmass(thiscanbeclearlyseenif

youspinaballpointpenormobilephonelyingonthetable).

Technically,thisisrealizedbyelasticsuspensionofthecentrifugedrum (often

togetherwiththedrivemotor)tothemainbodyofthedevice.Anelastic

suspension(usuallyrubberdampers)allowsthecentrifugedrum tomoveradially

(inanydirection)uptoseveralcentimeters.Inthiscase,thetiltandaxial

displacementsarefixedrelativelyrigidly.

Whenrotating,thedrum tendstorotateaboutitscenterofmass,displacingthe

driveaxisbyacertainradius(equaltothedistancefrom theaxistothecenterof

mass).Ifthisdistancefallswithinthestrokeoftheelasticsuspension,the

centrifugedrum rotatesaboutitscenterofmass,andthedriveaxis(and

suspension)movesinacircle,whichisdescribedbythecenterofthedrum.(Due

tothesmalldiameterofthecircleandthehighrotationfrequency,thismovement

isvisuallyperceivedasvibration).Whenthepositionofthecenterofmass

changes(unevensqueezingofwater),thedrum startstorotaterelativetothis

newcenter,andthedriveaxisandsuspension“follow”thechangedcircular

movementsofthecenterofthedrum.

Self-balancing,asarule,isusedincentrifugeswithaverticaldrum (the

suspensiondeviceissimplerandapreliminaryuniform arrangementofthe

materialispossible),however,thesameeffect(tosomeextent)isalsousedin

automaticwashingmachineswithahorizontaldrum -inthem thedrum iselasticly

suspendedwitheverythingasealedwatertanksurroundingit,whichispossible

duetotherelativelylowdrum speed.Duringwringing,thedrum axis(together

withthetankandthedrive)makescircularmovementsrelativetothecurrent
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centerofmassofthedrum (visibleasvibration),andtheelasticsuspension

separates(andallows)thesemovementsfrom themainbody,inwhichto

increasetheinertiaweightsarefixedintheform ofsolidmetalorconcreteblocks

thatmakeupasignificantpartofthetotalweightofthemachine.

Also,incentrifuges(inparticular,onsomeautomaticwashingmachines),

automaticbalancingissometimesused(duringoperation)-thedisplacementof

pre-fixedcounterweights(underthecontrolofelectronics)tobringthecenterof

massofthedrum tothegeometricaxisofrotation.

Auto-balancingdevicesaredesignedforbalancingfast-rotatingbodiesonthe

move,whoseimbalancechangesduringoperation.Auto-balancingdevices

consistofcompensationweightsattachedtoarotatingbody,and/or

compensationmaterialsthatfillthebodycavity.

Evaporationtheevaporationmethodofpurification,isaphysicochemicalmethod

ofpurifyingindustrialwastewaterusingsteam.

Evaporationtreatmentiscarriedoutbypassingsaturatedwatervaporthrough

wastewaterheatedtoapproximately100°C.Passingthroughthewater,the

steam entrainsthepollutingvolatilesubstances,afterwhichitiscleanedofthem

whenpassingthroughtheabsorbingsubstancealsoheatedtoapproximately100°

Candentersforreuse.

Fig.2.6Wastewaterevaporator

Devicesforcleaninginthiswayarecalledevaporationcolumnsandconsistof
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twomainparts-evaporationandabsorption.Themainadvantagesofthe

evaporationmethodofpurificationarerelativesimplicitywithhightechnicaland

economicindicatorsandtheabsenceofadditionalpollutionintheform of

reagentsremaininginthewater.

2.3Microbiologicalmethodofpurification

Biologicalwatertreatmentisacommonmethodofwastewatertreatment

(domesticandindustrial).Itisbasedontheprocessofbiologicaloxidationof

organiccompoundsandaccumulationinlivingorganismsofinorganic

compoundscontainedinwastewater.Biologicaloxidationofwastewateris

carriedoutbythebiocenosisofmicroorganisms,whichincludesasetofdifferent

bacteria,protozoaandanumberofmorehighlyorganizedorganisms(algae,fungi,

higherplantsandanimals,etc.),linkedintoasinglecomplexcomplexrelationship

(metabiosis,symbiosisandantagonism).Thebasisofthebiologicalmethodof

wastewatertreatmentareself-treatmentprocessesthatoccurinwaterbodies

(streamsandreservoirs)innaturalconditions.Theefficiencyofbiological

wastewatertreatmentprocessesdependsonanumberoffactors,someofwhich

canberegulatedinawiderange,andothers,suchasthecompositionof

wastewater,arevirtuallyuncontrollable.

Temperatureisoneofthemainfactorsthatensurestheefficiencyandhigh

productivityofbiologicaltreatmentplants.Theoptimum temperatureforaerobic

processesoccurringinbiologicaloxidantsis20-30°C,andthebiocenosisshould

berepresentedbyvariousandwell-developedorganismsunderotherfavorable

conditions.Itshouldbenotedthatfordifferentspeciesoforganisms,inparticular

bacteria,theoptimaltemperaturevariesfrom 4to85°C.

Thedevelopmentoforganismsisalsoinfluencedbytheactivereactionofthe

environment(pH),becauseasignificantpartoflivingbeingsthrivebestina

neutralorslightlyalkalineenvironment.TheenvironmentwithpH=6.5-7.5is

consideredoptimalforbiologicaltreatment.DeviationofpHoutside6and8.5

reducestherateofoxidationduetotheslowingdownofmetabolicprocessesin

thecell.
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Thus,thenormalcourseofbiologicalwastewatertreatmentprocessesfrom

organicpollutantsmustbeensuredbycertainconditions.Iftheseconditionsare

notmet,theymustbeadjusted:

-changethetemperatureregimeduetoheatingorcoolingofwastewater;

-tocarryoutneutralizationofsewage;

-intheabsenceofnutrientsinwastewater,theyshouldbeaddedartificiallyinthe

form ofsuperphosphate,ammoniawater,ammophos,etc.

Inaerobicbiologicaltreatmentplants,theconcentrationofdissolvedoxygen

mustbemaintainedatleast2mg/l,otherwisethereisadecreaseintherateof

utilizationoforganiccompounds.Therequiredoxygenconcentrationinthe

buildingsismaintainedbythesupplyofairortechnicaloxygenthroughaeration

systemsandaerators.

Duringtheoperationofbiologicaltreatmentplants,theconcentrationoftoxic

components,whichshouldnotexceedtheMPC,isconstantlymonitored.Inthe

processofbiologicaltreatment,theamountofwastewaterhavingacertain

concentrationoforganicpollutantsisfedsoasnottoexceedthedailyloadof

thesepollutantsper1m3oftreatmentplant,1gofdrybiomassor1gofashless

biomass.Virtuallyallorganicmattercanbeoxidizedunderaerobicconditions,

althoughtherateoftheiroxidationvarieswidely.Biologicalwastewatertreatment

iscalledcompleteiftheBSC(biochemicaloxygendemand)oftreatedwastewater

islessthan20mg/landincompletewithBSC-morethan20mg/l.

Naturalandartificialstructuresareusedforbiologicalwastewatertreatment.

NaturalbuildingsEdit

Naturalbiologicalwastewatertreatmentplantsincludefiltrationorgroundwater

treatmentplantsandphytoremediationfacilities(wastewatertreatmentfacilities

withhigherplants).

FiltrationstructuresEdit

Theuseofthesefacilitiesisassociatedwithanumberofrestrictionsduetothe

consumptionandcompositionofwastewater,sanitaryandhygienicrequirements

andmethodsofdisposal.Soilcleaningtakesintoaccountthetypeofsoil,terrain,
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groundwaterlevel,averageannualrainfall,lengthofthegrowingseason,etc.

Groundwatertreatmentplantsareusedmainlyfordomesticwastewater

treatmentandaredividedintosmall,medium andlargeintermsofproductivity.

Theircapacityvariesfrom 1m³ofwastewaterperdayto100thousandm³/day.

Smallsoiltreatmentfacilitiesinclude:

-filterwells;

-filtertrencheswithnaturalorartificialsoillayer;

-sandandgravelfilters.

Theaveragestructuresofsoiltreatmentinclude:

-undergroundirrigationfields;

-undergroundfiltrationfields.

Thelargeststructuresofsoilcleaningare:

-agriculturalirrigationfields;

-communalirrigationfields;

-groundfiltrationfields.

Inpractice,severaltypesofirrigationsystemsareused:

-solidbay;

-bayalongfurrowsandstrips;

-sprinklingandgroundirrigation.

Thelattermethodbestmeetsepidemiological,sanitary,agro-economic,aesthetic

andwatermanagementrequirements.Whenusingtreatmentfacilitieswith

irrigationfieldsandyear-roundintakeofwastewaterwithseasonalregulationof

theirsupply,thebayiscarriedoutonlyduringthegrowingseason.Atothertimes

oftheyear,wastewaterentersthestoragepondswithacapacityequaltothe6-

monthflowofwastewater.Irrigationofagriculturallandwithbiologicallytreated

wastewaterdoesnotcompletelyexcludethepossibilityofcontaminationofsoil

andcropswithpathogenicbacteriaandhelmintheggs.
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CHAPTERIII

Waystosolvetheproblem ofpetrochemicalpollutionofgroundwaterinthe

DnieperbasinontheexampleofKyivregion.

Environmentalpollutionbyoilandoilproductsisoneofthemostdangerous

typesofpollution.Amongthecomponentsoftheundergroundhydrosphere,this

typeofpollutionhasbecomewidespreadinundergroundwaters,whichareof

exceptionalimportanceforcertainregionsofUkraineinprovidingthepopulation

withhigh-qualitydrinkingwater.

PetrochemicalpollutionofgroundwaterinUkraineisprimarilyassociatedwith

theirvulnerabilityandhighconcentrationofthetechnogeniccomplex.Intermsof

saturationwithsuchobjects,theKievregionisoneofthemosttechnologically

loadedregionsofUkraine.Therearedozensofoilstoragedepots,hundredsof

fillingstations,oilpipelinesandpumpingstationsonitsterritory.Manyofthese

facilitiescausedpollutionandclosureofwaterintakesandcreatedaproblem of

watersupplytoentirecitiesandregions(Uzin,BelayaTserkov,Vasilkov,

Belogorodka,etc.).ContaminatedgroundwaterisdrainedintotheRos,Stugna,

Irpen,andDnieperrivers.

Despiteasignificantdecreaseintheintensityofpollutioninrecentyearsdueto
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adecreaseinproductionvolumesandmoreeconomicaluseofpetroleum

products,builtwithoutsufficientprotectionagainstleaksandintheabsenceof

controloverthestateoftheundergroundhydrosphere,thesefacilitiescontinueto

remainactivesourcesofpollution.Theimpactofsuchobjectsonthe

environmentisverylargeandextensive,sinceinadditiontothedirectpollutionof

soilandgroundwaterandtheassociatedwithdrawalfrom useofwaterintakes,

wells,landsandreservoirs,thereisaconstantexpansionoftheareasofpollution,

theformationoftoxicsubstancesanddegradationofthesurroundingbiosphere.

Asforeignanddomesticexperienceshows,themosteffectiveprotection

againstthespreadofpollutionanditssubsequenteliminationistheextractionof

theliquidphaseofoilproductsandthecreationofconditionsforthelifeofthe

microfauna,whichdestroystheresiduesofpollutioninthesoilindependently.

Intheperiod1993-99.inUkraine,anumberofprivatecompanies,onriskterms

andattheirownexpense,obtainedfrom thesaleofoilproductsextractedfrom

thecontaminatedzones,ensuredtheimplementationofasignificantvolumeof

geologicalandenvironmentalsurveysandworkatdozensofobjectsof

petrochemicalpollution,includingatmilitaryaviationbases,atlargecivilianoil

depotsandrefineries,wherethelargestlossesofoilproductstookplace.Asa

resultoftheseworks,tensofthousandsoftonsofpreviouslylostoilproducts

wereextractedfrom theground,thetechnogenicloadontheunderground

hydrospheredecreasedandconditionsfornaturalregenerationofwaterandsoil

werecreatedonhundredsofhectares,experienceineliminatingsuchpollution

wasaccumulated.

However,theimplementationoftheseworksisoftenlimitedtopumpingout

theliquidphaseofoilproductsandthenwithinthelimitsofeconomicfeasibility.

Asexperienceandeconomiccalculationsshow,afteradecreaseintheaverage

wellflowrateoflessthan20-30l/dayofoilproducts,pumpingbecomes

unprofitable.Atthesametime,theoilsaturationofthesoilsisstillquitehighand

alayeroffreeoiluptoseveralcentimetersisobservedinthewells,which

indicatesahighresidualpollution.Atthesametime,itisnecessarytoclearly
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understandthatachievingabsolutesoilcleaningisalong-term andexpensive

process,thereforeitisextremelyimportantnowtodeterminetheminimum

requiredlevelofcleaningthatwouldcorrespondtothesafetyoftheenvironment

andtherealcapabilitiesofthecontractor.

Theclosesttothisstateisthelevelofresidualoilsaturation,atwhichthereis

noseparationoftheliquidphaseofoilproductsfrom thesoil.Workonthe

determinationofsuchresidualoilsaturationforvarioustypesofrocksiscurrently

beingcarriedoutattheInstituteofGeologicalSciencesoftheNationalAcademy

ofSciencesofUkraine.Anothercriterionforassessingthepermissibleresidual

pollutioncanbeanassessmentoftheriskofspreadandtheimpactofpollution

ontheenvironmentandhumans,calculatedbythesum ofindicatorcarcinogenic

substancesandthepossibilityoftheirenteringthehumanbody.

UsingtheexampleoftheKievregion,wheretheseworksaremostactively

carriedout,onecaneasilyimaginethestateofaffairsinotherregionsofUkraine.

Currently,ontheterritoryoftheKievregion,wheretherearemorethan30

largeoildepotsofvarioussubordinationwithatotalturnoverofmorethan2

milliontonsofpetroleum productsperyear,notcountingsmalloildepotsof

automobileenterprises,gasstations,pipelinesandpumpingstations,geological

andenvironmentalstudieswerecarriedoutonlyat15-ty.At12ofthem,serious

pollutionofsoilandgroundwaterwasfound,whichthreatensordirectlyaffects

theexistingwaterintakes,andonly4ofthem arecurrentlyundergoinganywork.

Atthesametime,petrochemicalpollutioncontinuestoaccumulateandexpand.

Forexample:intheKievregionthereisnotasinglestationfortheadditional

purificationofwaterfrom oilproductsandallthebottom watercontaminatedwith

oilproducts,whichisformedduringtheobligatoryregularcleaningoftanks,is

dischargedintothesewerorontotheground,pollutingsoilsandgroundwater.

Basedonanelementarycalculationofthefrequencyofcleaningandthevolume

oftheregion'stankfarm,thisamountstoatleast100thousandtonsofwaterper

yearwithanoilproductcontentexceedingtheMPChundredsoftimes.Thereare

nocontrolandobservationwellsatpotentiallyhazardousfacilitiesand,therefore,
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pollutionisdetectedonlywhenoilproductswithgroundwaterbegintobefoundin

waterintakes,wellsandreservoirs.Oneofthereasonsforthissituationisthe

lackofstatesupportandregulationofenvironmentalprogramsinthisarea.

Foracomprehensivesolutiontothisproblem,itseemsnecessary:

-adjustingtheNationalProgram "Monitoring,assessingandpredictingthe

situationonthedevelopmentofpetrochemicalpollutionofgroundwaterin

Ukraine"inordertoexpandthefunctionsandorganizescientificcontroloverthe

developmentandimplementationofenvironmentalprotectionmeasuresatthe

objectsofpetrochemicalpollution;

-developmentofmethodologicalandlegislativedocumentsregulatingthe

performanceofworkatobjectsofpetrochemicalpollution;

-creationofamonitoringsystem forthestateofgroundwateratfacilitiesof

possiblepetrochemicalpollution,thatis,allpotentiallyhazardousfacilitiesof

petrochemicalpollutionshouldbeequippedwithanetworkofcontroland

observation(monitoring)wells;

-toreceiveandpurifywaterfrom oilproducts,appropriatesystemsshouldbe

developed,whichcanbeself-supportingenterprisesandreceivewaterfor

additionaltreatmentonthebasisofcontractswithotherenterprises;

-atoneoftheobjectsofpetrochemicalpollution,atestinggroundshouldbe

createdfortestingandpresentingtechnologies,fordevelopingmethodsfor

treatingwaterandsoil,forconductingdemonstrativeenvironmentalprotection

measuresandtraining.Currently,jointpreparatoryworkisunderwaywiththe

InstituteofGeologicalSciencesoftheNationalAcademyofSciencesofUkraine

onthepreparationandselectionofsuchatestsite.Bothdomesticandforeign

companiesrepresentingmoderntechnicalmeansortechnologiesforadvertising

purposes,orfortrainingwithintheframeworkofinternationalprograms,oron

leasingterms,couldwelltakepartintheimplementationofconstruction

programsandequipmentforthelandfill.
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Fig.3.1MapofpetrochemicalpollutionofUkraine

3.1FeaturesofgroundwaterpollutionwithintheKyivregionandmeasuresto

eliminateit

Watersupplytosettlementsiscarriedoutbothfrom surfacewaterbodiesand

from undergroundwells.ThesourcesofsurfacewaterintakearetheRosand

Desnarivers-ofwhich,accordingtotheKievregionaladministration,

approximately650millionm3ofwateristakenannually.Waterpurificationis

carriedoutaccordingtoclassicaltechnology-coagulation,oxidation,mechanical

purificationanddisinfection.Undergroundaquifersareatthelevelof60-80

meters(Buchakhorizon)and100-120meters(Cenomanianhorizon).Thewater

from thefirstisrichinabnormalamountsofmanganeseandiron,andfrom the

seconditcontainsalotofhydrogensulfide.55millionm3ofwaterisconsumed

annuallyfrom undergroundsources.Toremoveiron,thecircuitprovidesfilters

withcatalyticmaterial.Belowwedescribethesituationwiththewatersupplyof

theKievregion,takingintoaccountinformationfrom opensourcesand

systematizeddataontheresultsofanalyzesintheEcosoftlaboratory.

Tapwaterfrom surfacesources

Waterfrom RosisfullysuppliedtoBelayaTserkov,Boguslav,Mironovka.Desna
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feedsBrovary.Thewaterconditionintheseriversissatisfactory,withthe

exceptionofthefloodperiod,whenturbidityandcolorcontentincrease,aswellas

thewarm summerperiod,whenblue-greenalgaeactivelyreproduce.Accordingto

thereportoftheKievregionaladministrationfor2015,BelayaTserkov,aswellas

BelotserkovskyandBrovarskydistricts,areonthelistof“problem”districts.The

resultsofwateranalysisinourlaboratoryaregivenbelow.

WhatdoestheanalysisofwaterinBilaTserkvasay?

ThesourceofwatersupplytoBelayaTserkovisareservoir,whichisfilledfrom

theRosriver.Belotserkovskywaterutilitycoversafairlylargeareaofthecityand

settlementsaroundit.Itisalsoworthnotingthatduetothepresenceofa130km

longwaterpass.TheBelotserkovskywaterutilityevensuppliesthecityofUman.

Watertreatmentequipmenthasbeenpartiallymodernized.Takensamplesof

tapwaterinBilaTserkvaarerelativelysafe.Traditionalproblemsofsupplyfrom

surfacewaterbodiesareobserved-increasedturbidity,color,hardnessinmost

samplesnomorethan1.5timestheMPC.Asfornitrates,theexcessoftheMPC

issingleandallthevaluesdetectedrangeupto10mg/l.Wewillalsowriteabout

wells.Theirconditionisalsorelativelystable,thereisacharacteristicincreasein

thelevelofcolor(18%ofsamples),turbidity(30%ofsamples)andconsistently

highhardness(80%)andiron(30%).Dependingonthedepthofthewell,an

excessofnitratesisobserved(approximately50%ofthesamples).8outof10

samplesfrom wellsindicatethatitcannotbeusedfordrinking,sincethelevelof

nitratesishigherthanthepermissiblelevel.Itisworthnotingthatoverthepast

fiveyears,thewaterqualityinBilaTserkvahasimproved,sinceaccordingto

officialdata,until2015,BilaTserkvaandBelotserkovskydistrictwereamongthe

mostproblematicsettlementsintheregion.Todate,apartialreconstructionof

thedrinkingwatertreatmentsystemshasbeencarriedout,butanumberof

problemsremainrelevant-frequentaccidents,turbidity,andsometimes

bacteriologicalcontaminationarestillobserved.Theseproblemsaretheresultof

anoutdatedplumbingsystem.Toassesstheinformationonthestateofwaterin

MironovkaandBoguslav,wedonothaveenoughanalysisdata,theirwatersupply
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isalsocarriedoutfrom Ros.Therefore,similarproblemsmayoccur.

WaterinBrovary

Aswewroteabove,thewaterinBrovaryisobtainedfrom theDesnaRiver.

Accordingtotheresultsofresearchinourlaboratory,tapwaterisofsatisfactory

quality,whichisassociatedwiththehighqualityofthesourcewaterintheDesna

River.Thereisnoincreaseintoxiccomponentsinit,insomesamplesthereisan

increasedturbidityandcolor,whichiscausedbyagingofpipelines,aswellasthe

presenceofoxidizednaturalorganiccomponents.

UndergroundwatersoftheKievregion

Wehavealreadywrittenabovethatpartoftheregionisstillsuppliedwithwater

from undergroundsources.Infact,thisshareisquitehigh.Wewillwriteabout

someareasindetail,becausethereismoreinformation,aboutothersverybriefly.

Kiev-Svyatoshinskydistrict

Sinceweoftendoanalyzesinthisparticulararea,weevenhavetheopportunityto

highlightsomesettlementsandwriteaboutthem insomedetail.

Irpen,Bucha,GostomelandVorzeluseonlygroundwater.

AccordingtoanalyzescarriedoutintheEcosoftlaboratory,ingeneral,7outof10

tapwatersampleshaveproblemswithmanganeseandiron.Classichazeand

colorproblemsarealsoobserved.Wellwaterproblemsaresimilar,since,aswe

wroteabove,thecentralizedwatersupplysystem isalsofedfrom underground

wells.ThesesettlementsareservedbyIrpenVodokanal.Atthewatertreatment

plantsthataresubordinatetohim,classicwaterpurificationsystemswithiron

removalfiltersareinstalled.Boyarka,Belogorodkaandothernearbysettlements

arealsosuppliedwithwaterfrom thewellsoftheBuchakandPoltavahorizons;

thesameproblemsarecharacteristicasintheIrpenregion.Despitethefactthat

thesesettlementsaresuppliedbyonewaterutility,therearealwaysseveralwater

treatmentplants.So,forexample,inBoyarka,only20%ofwatersamplesare

contaminatedwithironandsaltsofhardnessabovethepermissiblenorm,butin

Belogorodok,inalmost8outof10analyzes,anincreasedcontentofironand
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turbidityisobserved,otherwise-withinthelimitsofthenormativequalities.Well

waterinthisareaischaracterizedbyanincreasedironcontent(upto70%of

samples)andturbidity.Somesampleshaveincreasedhardnessandcolor

(shallowwells).Asforthewells,itisbetternottodrinkwaterinthem -the

concentrationofnitratesreachesmorethan200mg/l,whichis4timeshigher

thanthepermissibleamount.

SofievskayaandPetropavlovskayaBorschagovkaarelocatedontheborderof

thewatersupplynetworkofBoyarskyVodokanalandKievvodokanal,thereforethe

watersupplyismixed-partispurifiedwaterfrom theDnieper,andpartis

boreholewater.Accordingtotheaverageddata,tapwaterhasahighercolor,in

someplacesincreasedhardnessandiron(1-3outof10samples),whichis

explainedbythepartialcoverageofneedsfrom theKievwaterutilitynetwork.

Cherryissuppliedfrom thesamehorizons,butthewatertreatmentequipment

functionsmoreefficientlyandprovideswaterofsatisfactoryqualityin70-80%of

cases.Ingeneral,accordingtothesum oftheparameters,itcanbeconcluded

thatneitherboreholenortapwaterissuitablefordrinkingwithoutpreliminary

purification.

WaterqualityinVasilkov

VasilkovskyVodokanalalsosuppliesthecityanditssurroundingsfrom

undergroundwells.Thesituationhereisdeplorable,sincethereisnotenough

waterandregularblackoutsoccur.Intermsofquality,thecleaningisincomplete.

Thesamewaterflowsfrom tapsinthecityasfrom wells,practicallywithout

treatment.Increasedcontentofiron,manganese,hardnessandturbidityofwater.

Therearefrequentinterruptionsinthewatersupplysystem duetothelackof

necessaryupgradesintermsofsystem performance,aswellasreplacementof

thepipelinesystem.

WaterqualityinFastov

InFastov,atthemoment,themodernizationofwatertreatmentequipmentis

underway,theproblemsofiron,manganese,highhardnessandcolorareonly
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partiallyresolved.Therefore,thewaterqualityaccordingtotheresearchresultsof

ourlaboratorydoesnotmeettheestablishedrequirements.

Fig.3.2Ironremovalsystem inFastov

Fig.3.3StationofdeferrizationofwaterofIrpenVodokanal

3.2Theuseofthesorbent"Ecolan-M"intheeliminationofemergencyoil

spillsandpetroleum products

Thecompany"ECOTERRA"offersnew,highlyeffectivetechnologiesfor

combatingenvironmentalpollutionwithoilandoilproducts,basedontheuseof

thelatestdevelopmentoftheInstituteofMicrobiologyandVirologyofthe

AcademyofSciencesofUkraineandLLC"Evrosorb"-thedrug"Ecolan-M"(TUU

24.6-35780370-001-2009),combiningtheadvantagesofsorptionand

biodestructivemethods,eliminationofoilpollution.Thedrug"Ecolan-M"isanew

improveddrugoftheEcolanseriesandbelongstotheclassofbiodestructive

sorbentsthatlocalizeoilpollutionanddestroyadsorbedoilproductsbya
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biologicalmethod."Ecolan-M"hasanumberofadvantagesoverforeignandmost

well-knowndomesticdrugsinUkraine.

Ecolan-M iscapableofdecomposing(theprocessofdestruction)oilandoil

productstoenvironmentallyneutralcompounds-aldehydes,organicacids,

alcohols,carbondioxideandwater.Themainadvantageofthedrugisitsability

toalmostcompletelylocalizeandeliminateoilproductsdirectlyatthesiteof

application.Moreover,boththedrugitselfandthecomponentsofitsinteraction

withoilproductsareenvironmentallyfriendlyanddonotrequirecollection,special

disposalandremovalofwastefrom theplaceofpollution.Attheendofthe

cleaningprocessfrom oilycontaminantsinthesoil,acomplexoffertilizersfrom

woodashandbiomassremainsatthesiteofapplicationofthedrug.

Ecolan-M decomposesawiderangeofhydrocarbons:crudeoilanditsrefined

products,motoroil,transformeroilandotherpetroleum oilsandlubricants,diesel

andaviationfuel,gasoline,kerosene,wastepetroleum productsandother

hydrocarbon-containingsubstances.

Ecolan-M iscompletelymadefrom naturalrawmaterials,environmentally

friendly,andcontainsawholerangeofsafenaturalstrainsofhydrocarbon-

oxidizingmicroorganisms,thenumberofwhichisatleast100,000,000(one

hundredmillion-108)cellsper1goftheproduct.
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Fig.3.4BiodegradablesorbentEcolan-M

Speciallyselectedhighlyeffectivecompositionsofstrainsofmicroorganisms

areabletogrowandcarryoutthedestructionofoilandoilproductsinawide

rangeofmineralization(0.05%-7.0%),pHofthemedium (4.5-9.0)and

temperature(+10-+42°C),whilethetemperaturerangeforthelocalizationofoil

andoilproductsbythesorbentofthepreparationisfrom -20°Cto+50°C.

Ecolan-M iscapableofdestruction(liquidation)ofbothsolubleandwater-

insolublecomponentsofoilandoilproducts.Thedrughasaverylowwater

absorptionandtheoilproductslocalizedbythedrugarenotwashedofffrom its

surfacewithwaterandarenotremovedbyothersediments,andthedrug"Ecolan-

M"doesnotneedpreliminaryactivationbeforeuse,whichmakesitmoreeffective

inuseandapplication.

TheEcolan-M preparationmeetsalltherequirementsofcurrentand

internationallegislationformicrobialpreparationsintendedforcleaningthe

environmentfrom oilandoilproducts,andhastheentirepackageofnecessary

permitsforproduction,storageanduse.Thecompositionofstrainsof

microorganismsforthemanufactureofthedrug"Ecolan-M"isdepositedinthe

DepositoryofmicroorganismsoftheInstituteofMicrobiologyandVirology

namedafterD.K.ZabolotnyoftheNationalAcademyofSciencesofUkraine.

ENVIRONMENTALPOLLUTION

Industry,transport,defensecomplex,almostallpartsoftheeconomic

infrastructurearefacedwiththeproblemsofenvironmentalpollutionwith

petroleum productsduringproduction,storage,processing,transportationandin

emergencysituations.Thecurrentscaleofeconomicdevelopmentandthe

associatedincreaseinenvironmentalpollutionthreatentheecologicalbalance

andhumanhealth.Thisrequiresthesearchfornewmeansofcombating

environmentalpollutionthatwillcompletelyeliminatethispollution,withoutthe

needforremoval,processing,disposalordisposalofwaste,aswellasrestoration

ofnaturalecosystems.
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Environmentalpollutionwithoilandoilproductsisoneofthemostlarge-scale

anddangeroustypesofhumanimpactontheenvironment.

Fig.3.5BiosorbentEcolan-M workprocess

ECOLOGICALANDSANITARYSAFETYOFTHE"ECOLAN-M"

Ecolan-M doesnotcontainpathogenicmicroorganismsandtoxicsubstances,

doesnotposeabiologicalhazardduringproduction,storageanduse.Thedrugis

harmlesstohumans,animalsandplants-ithasnomedico-hygienic,toxicological

andenvironmentalcontraindications.Possessesabsolutemicrobiality,which

completelyeliminatesthenegativeimpactontheenvironment.

TheEcolan-M preparationismadefrom naturalrawmaterialsandcontains:

environmentallyneutraloil-absorbingsorbent(charcoal),mineralcomponents

(sourcesofnitrogen,phosphorusandpotassium)andnaturalstrainsof

hydrocarbon-oxidizingmicroorganisms.

Theabsenceofvirulence,toxicity,toxicityandtheabilitytoinvadetheinternal

organsoflaboratoryanimalsinthesemicroorganismsindicatestheirnon-

pathogenicityandthepossibilityofbeingusedinnaturalconditions,andthedrug

itselfiscompletelysafeforhumans,floraandfauna.

Whenabiologicalproductisintroducedintoanenvironmentpollutedwithoil

products,thepopulationofmicroorganisms(bacteria)beginstogrow,usingoil
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hydrocarbonsasanutrientmedium.Therefore,asaresultofthecomplete

absorptionofoilproducts,bacterialosetheirnutrientmedium anddieoff,

creatinghumusontheground,inmulewater.Microorganismsalsodieiftheyare

separatedfrom thecarrier(sorbent).Thus,thepossibilityofsuchaphenomenon

asintroduction-microbialpollutionofthenaturalenvironmentisexcluded.

Accordingtotheresultsofthesanitaryandepidemiologicalexamination,the

drugbelongstothefourthhazardclass(low-hazardsubstances,GOST12.1.007-

76).

HASTHEPOSSIBILITYOFAPPLICATIONONDIFFERENTSURFACESAND

TERRITORIES.

TheuseoftheEcolan-M preparationpromoteseffectivecleaningoflargeareas

ofcontaminatedwaterandsoilsurfaces,whichisespeciallyimportantinthe

containmentandeliminationofemergencyoilandoilproductspills.

Ecolan-M isusedforcontainmentandeliminationofpollutionassociatedwithoil

andoilproductspills:

Onahardsurface(asphalt,concrete,slabs).

Onthesurfaceofsoils,landreclamation(clay,sandy,fertile).

Onthewatersurface(sea,river,lake,swampyareas,artificialandtechnological

reservoirs,canals).

Onthesurfaceofthesnow.

Onthesurfaceofwastedrillingfluids.

Whencleaningmachinery,containersandtanks.

Wastewatertreatment.

Whencleaningundergroundpollution(groundwater).

Whencleaningcoastalareas.

Whencleaningoilystainsandfilms.

Whencleaningsedimentationtanks,coolers,treatmentfacilities,sewerage.

Whenusedinvariousfilters.

Oilcontaminationonhardsurfaces.

Whencleaninghardcoatings,the"Eolan-M"preparationisappliedtothe
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contaminatedsurfaceandit,saturatedwithoilproducts,isremovedfrom the

cleanedsurfaceandtransferredtospecialtechnologicalsites,whereitisself-

cleaningasaresultofbiodegradation.Soilpollutionbyoilandoilproducts.Soil

cleaning,landreclamation.

Directlyatthespillsite,workisunderwaytopreparethecontaminatedareasfor

theapplicationoftheEcolan-M preparationandtheoptimalvariantofthecleaning

processisbeingdetermined.Laboratoryresearchispossible.Incaseof

emergencyspills,theliquidfractionofoilproductsislocalizedasquicklyas

possibleandcollectedfrom thesoilsurfaceusingspecialequipmentand

mechanisms.Withthehelpofthepreparation,thesoilisclearedofthatpartof

theoilproductsthathasmanagedtobeabsorbedintothesoil.Todothis,the

preparationisappliedtothecontaminatedareasand,dependingonthe

concentrationofhydrocarbonsinthesoil,itisfurthercleanedatthesiteof

contaminationoratspeciallyequippedsites.

Tocarryoutlandreclamation,technologiesareusedthateliminateoil-containing

pollutionandhaveastimulatingeffecttorestorethefertilelayer.Pollutionof

undergroundhorizons(groundwater),theirpurificationfrom oilproducts.

Contaminationofgroundwaterwithoilproducts(OP)isaserious,widespread

andwell-knownproblem.Hundredsandthousandsoflargeandsmalloildepots,

thousandsofkilometersofoilpipelines,productpipelines,alargenumberofgas

stations,storagefacilitiesforoilproducts,mining,transportationandrefining

enterprisesaresourcesofsystemiclossesofoilproductsthatpollutethe

geologicalenvironmentovervastareas.Oilproductsintheplacesofstraitsseep

intothegroundand,havingreachedthesurfaceofthegroundwaterlevel,spread

andpollutetheundergroundspaceinanareaoftensandhundredsofhectares,

disablingwells,waterintakes,pollutingsoilsandsoil,lakes,riversandotherwater

areas.

Theworkthatiscarriedouttoeliminateundergroundpollutionisoftenlimitedto

pumpingouttheliquidphaseoftheoil,andeventhenwithinthelimitsof

economicfeasibility,whilealayerofliquidoilproductsremainsintheobservation
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wells-uptoseveralcentimeters,whichindicatesasufficientlyhighresidual

pollution.Achievingthecleaningofsoilstostandardsthatwouldmeet

environmentalsafetystandards(MPC-maximum permissibleconcentration)isa

long-term process.

Therefore,weorganizenotonlygeologicalexplorationandsurveywork,pumping

outandawholerangeofmeasurestoeliminatepollution,butalsocarryout

additionaltreatmentofresidualpollutionusingbiodestructivemethodsand

technologiesusingtheEcolan-M biosorbentandculturalpreparations.This

allowsyoutolocalizeandeliminatethesourceoffurtherspreadofpollution,the

gascomponentofhydrocarboncompoundsintheporespaceandinthecapillary

upliftzonedecreases,thecontentofoilproductsindissolvedformsdecreases

significantlyandultimatelyhelpstomaximizethepurificationofgroundwater

from oilpollution.Pollutionofwaterareaswithoilandoilproducts.Eliminationof

oilpollutiononthewatersurface.

Dependingonthesizeandnatureofthepollution,protectiveboomscan

additionallybeusedtolocalizeoilproductsonthesurfaceofwaterbodies.

Ecolan-M iseffectiveforrestoringthequalityofwatercontaminatedwithboth

solubleandwater-insolubleoilcomponents,whichform afilm onitssurface.

Waterpurificationiscarriedoutbyapplyingthedrugdirectlytothecontaminated

surface,bysprayingfrom theshoreorfrom theboat.Afterthesorptionof

petroleum products,thepreparationcanbecollectedfrom thewatersurface,or,

atlowlevelsofcontamination,leftonit-therebyeliminatingthetechnological

processofextracting(collectingandremoving)thesorbentfrom thewaterbody

afteritsuse.Inthiscase,itpartiallysettlestothebottom ofthereservoir,where

thedestructionofthedrugbymicroorganismscontinuestobeunderutilizedatthe

firststageofrefiningoilproductstoecologicallyneutralcompoundsthatform

bottom sludge.

ROBOTSFORLOCOLIZATIONANDELIMINATIONOFOIL-CONTAINING

CONTAMINATIONSUSINGTHEEKOLAN-M PREPARATION

LLC"ECOTERRA"offersarangeofservicesrelatedtothelocalizationand
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eliminationofalltypesofoilypollution,cleaningterritoriesfrom oilandoil

productsusingbiosorptiontechnologies-thedrug"Ecolan-M":

Eliminationofaccidentalandtechnologicalspills.

Soilreclamationandsoilcleaning.

Localizationandeliminationofpollutionfrom thewatersurface.

Ecologicalandgeologicalworkstolocalizeandeliminatepollutionof

undergroundhorizons(groundwater).

Removalofoilstainsandfilm from anysurface.

Cleaningofdrains.

Localizationandeliminationofpollutionofcoastalareas(coastalzones).

Cleaningfrom pollutionofsedimentationtanks,coolers,treatmentfacilities,

sewerage.

Localizationandeliminationofpollutionassociatedwithproductionand

technologicalprocesses.

Ecologicalandgeologicalsurveys.

Wastecollectionanddisposal.

Environmentalaudit.

DOESNOTREQUIRETHECOLLECTION,REMOVALANDDISPOSALOF

HAZARDOUSWASTE.

Unliketraditionallyusedcleaningmethods,suchasmechanical,

physicochemical,biological,thebiosorptionmethodofcleaningwiththeuseof

theEcolan-M preparationdoesnotrequirecollection,removalanddisposalof

hazardouswastefrom theplaceofpollutionafteruse,andsubsequently

eliminatepollution.Itiseffectivebothatlowormedium,andathigh

concentrationsofoilproducts.Residualdecompositionproductsofpetroleum

productsasaresultoftheuseofEcolan-M areenvironmentallyneutral

substances-safealdehydes,organicacids,alcohols,carbondioxideandwater.

Tab.1COMPARATIVECHARACTERISTICSOFPOLLUTIONELIMINATION

METHODS

OILANDPETROLEUM PRODUCTS
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liquidationmethod Liquidationmeans Features

Mechanical

Using
mechanicalmeansfor

eliminating
contamination

Non-ecological:requiresseparationofoil
products,removalanddisposalofwaste.Itis
ineffectiveindifficultconditionsofuse.
Additionalcleaningofcontaminatedareasis
alwaysrequired.

Physicochemical Oil-absorbingsorbents
Notecological.Produceswasteaccumulation.
Requiresadditionaltreatment.Requires
disposal.

Microbiological

Introductionofbiological
products
(microorganisms),
activationoflocal

microflora

Ineffectiveathighconcentrationofpollution.
Requiresspecialapplicationtechnologiesand
thecreationofspecialconditionsforuse.High
dependenceontemperatureconditionsand
externalenvironment.

Biosorptionwiththe
useofthedrug
Eсolan-M

Oil-absorbingsorbenton
whichstrainsofoil-
oxidizingbacteriaare
immobilized

Itiscompletelyecological.Doesnotrequire
disposal.Doesnotcreatewaste.Versatilein
application.Lessdependentontemperature,
weatherandtimeconditions.Ithasan
extremelyhighefficiency.

SubstancesthatarewellabsorbedbyEcolan-M (withfurtherdestruction):

Acetone,acetonitrile,amylacetate,benzene,butanol,gasoline,2-butanol,

isopropanol,bromo-dichloromethane,bromoform,vinylacetate,vinylchloride,

carbondisulphide,dichloroethane,dieselfuel,glycerin,hedtan,goxane,hexachloro

-phenenzene,iso-hexachlorobenzenexylene,methanol,methylene,

methylethylketone,methylphenol,engineoils,cuttingoils,naphthalene,petroleum,

nitrobenzene,styrene,tetrachloroethane,tetrachlorethylene,tetragudrofuran,

toluidine,trichlorethylene,trichlorophenol,chloroformentloro,chlorofenzene,

pentachylene,ethanol,ethylbenzene,ethyleneglycol,phenol,carbontetrachloride,

1,2-dichloroethane.
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CHAPTERIV

LABORPRECAUTION

Asthetopicofthediplomathesisisproblemofpetrochemicalpollutionofgroundw

aterintheDnieperbasinandwaystosolveitontheexampleofKyivregion,therefore,inthe

chapteronlaborprecautionitisnecessarytoinvestigatetheimpactofdangerousfactors

onapersonduringpetrochemicalpollution.

Classificationoflabor
Laborprotectionisasystemoflegislativeacts,socio-

economic,organizational,technical,sanitaryandhygienicandpreventivemeasuresand

meansthatensurethesafetyofhealthandefficiencyofthepersonintheprocessofwork.

Assessmentofworkingconditionsiscarriedoutonthebasisof"Hygienicclassific

ationproductionenvironment,severityandintensityoftheworkprocess.

BasedontheprinciplesofHygienicclassification,workingconditionsaredistributedfor

4classes:

I-optimumworkingconditions-

thoseconditionsunderwhichitisnotstorednotonlythehealthofworkers,butalsothepre

conditionsforsupporthighlevelofefficiency.

II-acceptableworkingconditions-

arecharacterizedbythefollowinglevelsfactorsofproductionenvironmentandworkpro

cessthatdonotexceedestablishedhygienestandardsforworkplaces,andpossiblecha

ngesfunctionalstateofthebodythatarerestoredduringtheregulatedperiod7restoratth

ebeginningofthenextshiftanddonotexerciseunfavorableimpactonthehealthofworke

rsandtheiroffspringinthenearandremoteperiods.

III-harmfulworkingconditions-characterizedbythepresenceofharmful

productionfactorsthatexceedhygienicstandardsandarecapabletohaveanadverseeff

ectontheorganismofworkersoritsoffspring.

IV-dangerous(extreme)-

characterizedbyworkingconditionssuchlevelsoffactorsoftheproductionenvironmen
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tthathaveacontinuingimpactaworkshift(orpartofit)posesahighriskofsevereformsof

acuteprofessionaldefeats,poisonings,injuries,threattolife.

IntheTable4.1harmfulanddengerousfactorsofproductionispresented.

Table4.1

Listofharmfulanddangerousfactorsofproduction

Nameoffactors Possiblesourcesoftheiroccurrence Natureofacti

on

Riskofelectricshock Powersupply Dangerous

Firehazardofpremise
s

Thepresenceofflammablematerialsandsourcesofignition(
electricalequipment)

Dangerousa
ndharmful

Electromagneticradi
ationincludingx-ray

ThedisplayisasourceofX-
ray,radiofrequency,ultravioletandinfraredradiationandsou
ndrangeradiation

Harmful

Staticelectricity Dielectricsurfaceofthescreen Harmful
Airionization StaticelectricityandX-rays Harmful
Increasednoiselevel Noiseisgeneratedbythecomputer'svoltageconverter,itstec

hnicalperiphery,andbypeopleintheaudience
Harmful

Badlighting Insufficientartificialandnaturallighting Harmful
Poormicroclimatepar
ameters

Poorheatingandventilation Harmful

Psychophysiological
stresses

Monotonouswork,overstrainofvisualanalyzers,mentaltens
ion,inconvenienceandstaticposes

Harmful

Analysisofhazardousandharmfulfactors

Thesortingstationisanenclosedspacewheregarbagecansarefedtothecontaine

r,manualsectionandsorted.

Lightingandfumehoodsmustbeprovidedateveryworkplaceofthewastesorter.Somej

obsmayberedundantandusedintheeventofanincreaseinsortinglineproductivity.The

qualitycontrolofrecyclablesandthepresenceofcontaminantsiscarriedoutvisuallybyt

heemployeesinvolvedinsorting.

Theemployeeisexposedtothefollowingdangerousfactors:chemical,physicala

ndpsychological.

Chemical:

increasedlevelsofsulfurgas,ammonia,methaneintheworkareaandinthebreathingzo
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ne;

effectsonthehumanbodyofhydrogensulfide,chlorobenzene,mercury,soot,dust.

Physical:

increaseddustinessofworkareaair;

emissionsofodorlesssubstancesonwastesortingandcompostinglines;

noisefromvehiclesandequipmentforshreddingwaste;

theinfluenceofthemagneticfieldinthesortingofmetalproducts;

lackoflightintheworkplace.

Psychological:

physicaloverload,staticanddynamicstress;

neuropsychiatricoverloadofvisualanalyzers;

neuro-emotionalovervoltage.

1.3Theexperimentalpartofthediplomarobotwascarriedoutinthemainlaboratory.Inth

ewholelaboratorythereisacombinationofillumination,naturalilluminationthroughthe

illuminationofthebackdropof8m2,aslope,awickertree.Theilluminationofworkingdev

icesinthecapacityofSNiPІІ.4.-

79shouldbeconsideredtothecategoryofrobots1a,whenthefluorescentlampsarenotu

sed,itisguiltytofold300lux.Laboratorysizes:dozhina=7m,width=6m,height=4m;back

areavіkon=9.12m2twovіknameasuring1.9×2.4m)Toadjustthetemperatureregimeint

heaffectedarea,thesystemisscorched.Itisrepresentedby2radiobatteries,whicharec

onnectedtothecentralsystemandburnedout.Inaddition,theelectrorecordinthelabora

toryis220/380V.Forthesecurityoftheelectricstream,thiscanbecarriedoutuntilthemo

mentwhenTheactualvaluesoftheparametersthatcharacterizethesanitary-

hygienicmindsoftherobotsinthisprimitivebullyweretakenfromtheresultsoflookingat

thework-

relatedtasksonthebasisofthesanitarystandards.Forthetributetothemicroclimateint

heprimacyofthepromisestotheestablishmentofUkrainiannorms.Amongthepossible

reasonsfortheincidenceoffireinthecommunity,itispossibletosee:theviolationoftheru

lesoffiresafetyandtheinequalityoftheelectricalwiring.Thepieceofilluminationoftheor

ganizationduetothestorageofluminouslampsisthedemandof65Wwarehouses.Svite
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lniki,whoroztasovanіintheprimitive,butalsodirectlight.CompliantwithГОСТ17677-

82adoptedinUkraine.Instructionsofoccupationalhealthandsafetyforlaboratoryassis

tant:

Personsover18yearsofagewithacompletedsecondaryprofessionaleducation,whoh

avepassedapreliminarymedicalexaminationandhavenocontraindications,whohave

undergoneintroductorytraininginlaborprotectionandfiresafety,initialtraininginthewo

rkplaceareallowedtoworkindependently.Toworkwithelectromedicalproductsandele

ctricalappliances,theemployeemusthavethefirstelectricalsafetygroup.Eachyear,the

employeemustundergoamedicalexaminationintheamountandtimingapprovedbyor

derofthedirector.Theemployeemustcomplywiththerulesofinternallaborregulations.

Theemployeemustbeprovidedwithsanitaryandhygienicclothing,overallsandotherina

ccordancewiththecurrentstandardstandardsandusethemfortheirintendedpurpose.I

tisnecessarytoclearlyknowandfollowtheinstructionsonfiresafety.Itisforbiddentous

edeviceswithopenheatingelements.Thevictimoreyewitnessoftheaccidentmustimm

ediatelynotifytheheadofeachaccident.laboratory.Incaseofdetectionoffaultyequipm

ent(medical,plumbing,lighting,ventilation,etc.)orlackofpersonalprotectiveequipmen

t,notifythehead.laboratoryorseniorhoney.sisterlaboratory.Itisnecessarytofollowthe

rulesofpersonalhygiene,sanitaryandanti-

epidemicregime.Whenliftingandmovingtheweight,themaximumallowableloadforw

omen-10kg,formen-

50kg.Attheentrancetothelaboratory,employeesarerequiredtoleaveouterwear,bags,

etc.personalbelongingsinthedesignatedplace.Putonthespecialnormsestablishedby

currentnorms.clothesandcheckthepresenceandserviceability.Itisforbiddentostorei

npocketspins,glass,cutting,pricklyobjects.Makesurethattheventilationisworking,ch

eckthelightingoftheworkplace.Supplyandexhaustventilationinallroomsofthelaborat

orymustbeturnedonnolaterthan5minutesbeforethestartofwork.Beforeoperationofe

lectromedicalproductsandotherelectricequipment:

·Makesurethattheelectromedicalproductisacceptedforoperationwiththeparticipatio

nofaleadingmedicaltechnician.

·Readtheoperatinginstructionsofthemanufacturer.
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·Checkupserviceabilityoftheelectricequipment,plugsockets,switches,presenceofgr

ounding.Avoidusinglongcordsandnumerousadapters.

·Ifyoufindafaultinelectricalequipment,notifythehead.laboratory.Groundingandtroubl

eshootingoftheequipmentshouldbecarriedoutbytheexpert.

ConclusiontotheChapter4

So,inthischapterthenegativeinfluencepetrochemicalpollutioninapersonwasin

vestigated.Theimpactofpetrochemicalmattersonahumanwasdetermined.Someme

asuresfornegativeimpactreducingofwastewereproposed.

CONCLUSIONS

1.Theanalysisofgroundwaterimportanceasastrategicreserveforwatersupplyofthep

opulationofUkraineandnecessityofeffectivecleaningtechnologywasperformed.

2.Themainsourcesofgroundwaterpollutionbypetroleumproductsandtheamountofp

ollutionintheKievregionwasidentified.

3.Themethodsofresearchofwaterandsoilpurificationfrompetrochemicalpollution

wasoffered.

4.Experimentalstudiesofthesorbent"Ecolan-

M"intheeliminationofemergencyoilspillsandpetroleumproductswasconducted.
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5.WaystosolvetheproblemofpetrochemicalpollutionofgroundwaterintheDnieperba

sinontheexampleofKyivregionwasoffered.
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