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Abstract

The article describesthe originatingof cianidecontaminatedwastewatersoriginated
duringthecleaningof thedustyexhaustgasescomingfrom theblastfurnacesof theDuna-
ferr Company Group,moreover presentstheenvironmentalprotectionproblemsandtheir
solutionsarisingfrom this.

1 Introduction

During the analysisof the wastewatersof the DunaferrCompany Group,at the middle
of the90’s unpredictablecyanideconcentrationpeakswerefoundin theBob-uppercanal,
collecting the industrial watersof the companies,beforeemptyingto the Danube. The
effect wasmanifestedmoreandmoresharplyandaftera periodtheexceedingof thelimit
valuewasalsomoreandmorefrequent.It hasbecomeanurgenttaskfor themanagement
of theShareholdingCompany responsiblefor thewastewaterquality of thecompanies,to
discover thetechnologicaloriginationandtechnicalreasonsof thecontamination.

� Thereasonsof theabove mentionedeffectwerevarious:
� Inonehand,the HCN in thewastewateris not belongto thegroupof thecontami-

nants,but into thepoisoningagents,its toxicity is high.
� Theexceedingof theenvironmentalprotectionlimit valuesimpliesamercement.The

basicvalueof this is 10 thousandHUF/kg.
� Not in thelastplace,theemissionof suchagressive materialabatesthereputationof

thecompany, too.

Becauseof theincreasingof thecontaminationandits limit valueexceedingtheShare-
holdingCompany hasgot higherandhigheramercementfrom theEnvironmentalProtec-
tion authority.
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The systematicsamplingof the inner canalsystem,the principlesof the forming of
HCN compoundand its propertieshasled to that conclusion,that the cyanideswith the
highestchanceareoriginatedwithin reducingconditions.Sowe couldfind relatively soon
thecyanidesin thescrubbingwaterof thewetgas-cleaningof theblastfurnaces.

The featureof the scrubbingwatercircuit belongingto the blast furnacesis, that the
sludgeseparatedfrom the scubbingwaterwith a volumeflow rateof 600-700m3/h gets
to the SludgeValley from the Dorr–agitatorsandthe purified water reachesthe aeration
basin,whereit losesits residualcyanidecontent,andgetsback,aftera certainfreshwater
addition, into the Venturi–scrubberof the blast furnaces.Neverthelessthe systemis not
totally closed,as the waterhasa segmentalflowing over possibility into the Bob–upper
canal,from wheretheHCN reachestheDanube.

Theformingof thecyanideconcentrationshowsparallelismin timein theDorr–agitators
andat theBob–upper. This is illustratedin thetable1.

Year Dorr Bob-upper Kisapostag Emission
mg/l mg/l mg/l t/year

1995 5,34 0,100 0,027 3,57
1996 9,37 0,115 0,046 4,04
1997 10,85 0,108 0,035 3,67
1998 2,71 0,059 0,100 2,22

Table1: Thecyanideconcentrationandcyanideemissionof thecanalsystemof theDunaferr
Company Group

2 Possibilities to eliminate of the cyanides

Duringthehypochloriticoxidationthe2NaCN+2NaOCl+2NaOH=5NaCl+2Na2CO3+N2+H2O
reactionis performedwith 11-12pH, after thecompletionwhich thepH of thewastewa-
ter hasto be set back with hydrochloricacid. During the hydrogenperoxidetreatment
theNaCN+ H2O2 + NaOH= Na2CO3 + NH3 reactionis performed,alsowith around10
pH, wheretheneutralizationandthereleasingammoniameanstroubles.A rarelyapplied
methodis the treatmentwith formaldehyde,wheredifferently from the former processes
only liquid reactionproduct(glykol-nitrile) is originating,which is alonea poison. Ac-
cordingto our localcircumstancesthetreatmentwith ferroussulphateseemsto bethemost
applicable.Thisreactionis performedaccordingto the6HCN+ 3FeSO4 = Fe2[Fe(CN)6] +
3H2SO4 equationaround7-8pH. Theoriginatingferricyanideprecipitateis thermodynam-
ically stabile,is not toxic. The smoothincreasingof acid is favourable,asit reducesthe
HCN- dissolvingcapacityof thewastewater. Comparingthereagentdemandswecanfind,
that the treatmentwith ferroussulphateis thecheapest,thecostof thehydrogenperoxide
treatmentis 35 times,while thehypochloritictreatmentis 100 timeshigher, not speaking
aboutthatthing,thatin thelattercasestheprocedurewouldbesolvedonly in closedstoring
system.
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3 Requirements

Wehave statedthefollowing requirementsagainstthecyanide-eliminatingmethodandthe
stationsolvingit:

� in thestateof thescrubbingwatersuchchangesmustnotbehappened,whichwould
preventthefurtherrealisationof therecycling;

� thetreatmentmustnot increasetheaggressivity of thescrubbingwater, sothecorro-
sionof thestructuralmaterialsof thescrubbingwatercircuit;

� duringthetreatmentpoisoningagentsmustnotbeoriginated;
� thetreatingtechnologyhasto bewell controllable;
� consideringthelargewatercirculation,theeliminationhasto besolvedwith themost

economicway, with on-lineanalyticandwith theautomaticcharging of thereagents.

4 Execution

Themonitoringsystemandtheeliminatingstationfulfilling theabove mentionedrequire-
mentshasbuilt andwastakenoverby thespringof 1999.Themeasurementof thecyanide
contentis performedat 3 places,from which thesample,takenfrom theconfluenceof the
Venturi–canalsof theI–II. blastfurnaces,formsthesignusedfor thecontrolling(SeeFig-
ure 1). The valueof the control signal is setby the operators,while the charging of the
ferroussulphateis performedin theform of solution. Thebath,which givestheplacefor
the storageanddissolutionof the sulphatewassettledbetweenthe Dorr-agitatorandthe
blastfurnaces.The monitor system,belongingto thegasdispatcherservice,collectsand
storeon PCthefollowing data:

� thecyanidecontentof thescrubbingwater,
� thepH of thescrubbingwater,
� theNa+K contentof thescrubbingwater,
� thetemperatureof theblastfurnacegasbeforeandaftertheventuriscrubber,
� thetemperatureof coolingwateraftertheventuriscrubber.
� Wewill presenttheresultsreachedwith themonitoringandtreatingsystem,which is

uniquein thecountry, aftercollectingandevaluatingthenecessaryamountof data.
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Figure1: Theschemeof thesettlementandoperationof thecyanideeliminatingandmonitoring
station


