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Abstract

The article describeghe originating of cianidecontaminatedvastewatersoriginated
duringthecleaningof thedustyexhaustgasesomingfrom theblastfurnacesof theDuna-
ferr Compary Group, morewer presentghe ervironmentalprotectionproblemsandtheir
solutionsarisingfrom this.

1 Introduction

During the analysisof the wastewatersof the DunaferrCompary Group, at the middle
of the 90’s unpredictableyanideconcentratiorpeakswerefoundin the Bob-uppercanal,
collecting the industrial watersof the companiespefore emptyingto the Danube. The
effect wasmanifestednoreandmoresharplyandaftera periodthe exceedingof the limit
valuewasalsomoreandmorefrequent.it hasbecomeanurgenttaskfor the management
of the Shareholdingcompaiy responsibldor the wastewaterquality of the companiesto
discorer thetechnologicabriginationandtechnicalreason®f the contamination.

e Thereason®f theabose mentionedceffectwerevarious:

¢ Inonehand,the HCN in the wastewateris not belongto the group of the contami-
nants,but into the poisoningagentsjts toxicity is high.

e Theexceedingof theernvironmentalprotectionlimit valuesimpliesamercementlhe
basicvalueof thisis 10 thousandHUF/kg.

¢ Notin thelastplace,the emissionof suchagressie materialabateghereputationof
thecompap, too.

Becausef theincreasingof the contaminatiorandits limit valueexceedinghe Share-
holding Compary hasgot higherandhigheramercemenfrom the ErvironmentalProtec-
tion authority
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The systematicsamplingof the inner canalsystem,the principlesof the forming of
HCN compoundandits propertieshasled to that conclusion,that the cyanideswith the
highestchanceareoriginatedwithin reducingconditions.Sowe couldfind relatvely soon
the cyanidesin the scrubbingwaterof thewet gas-cleanin@f the blastfurnaces.

The featureof the scrubbingwater circuit belongingto the blastfurnacesss, thatthe
sludgeseparatedrom the scubbingwaterwith a volume flow rate of 600-700m3h gets
to the SludgeValley from the Dorr—agitatorsandthe purified waterreacheghe aeration
basin,whereit losesits residualcyanidecontent,andgetsback,aftera certainfreshwater
addition, into the Venturi—scrubbeof the blastfurnaces. Neverthelesghe systemis not
totally closed,asthe water hasa segmentalflowing over possibility into the Bob—upper
canal,from wherethe HCN reacheshe Danube.

Theformingof thecyanideconcentratioshavs parallelismin timein theDorr—agitators
andatthe Bob—upperThisis illustratedin thetablel.

Year | Dorr | Bob-upper| Kisapostag Emission
mg/I 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

Table1l: The cyanideconcentratiorandcyanideemissionof the canalsystemof the Dunaferr
Compaly Group

2 Possbilitiesto eliminate of the cyanides

Duringthehypochloriticoxidationthe2NaCN+2NaOCI|+2NaOH=5NaCl+2MNa0Os+N,+H,0
reactionis performedwith 11-12pH, afterthe completionwhich the pH of the wastewa-
ter hasto be setbackwith hydrochloricacid. During the hydrogenperoxidetreatment
theNaCN+ H,0, + NaOH = Na,COs3 + NH3 reactionis performed alsowith around10
pH, wherethe neutralizatiorandthe releasingammoniameangroubles. A rarely applied
methodis the treatmentwith formaldehydewheredifferently from the former processes
only liquid reactionproduct(glykol-nitrile) is originating, which is alonea poison. Ac-
cordingto our local circumstancethetreatmentvith ferroussulphateseemgo bethemost
applicable.Thisreactionis performedaccordingo the 6HCN + 3FeSQ = Fe[Fe(CN)] +
3H,SO, equatioraround7-8 pH. Theoriginatingferricyanideprecipitates thermodynam-
ically stabile,is nottoxic. The smoothincreasingof acid is favourable,asit reducegshe
HCN- dissolvingcapacityof thewastewater Comparinghereagentiemandsve canfind,
thatthe treatmentwith ferroussulphates the cheapestihe costof the hydrogenperoxide
treatments 35 times, while the hypochloritictreatments 100timeshigher not speaking
aboutthatthing, thatin thelattercasesheproceduravould besolvedonly in closedstoring
system.
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3

Requirements

We have statedhefollowing requirementsigainsthe cyanide-eliminatingnethodandthe
stationsolvingit:

4

in the stateof the scrubbingwatersuchchangesnustnot be happenedwhich would
preventthefurtherrealisationof theregycling;

thetreatmenimustnotincreasdhe aggressiity of the scrubbingwater sothecorro-
sionof the structuralmaterialsof the scrubbingwatercircuit;

duringthetreatmenpoisoningagentamustnot be originated,;
thetreatingtechnologyhasto bewell controllable;

consideringhelargewatercirculation,theeliminationhasto be solvedwith themost
economioway, with on-lineanalyticandwith theautomaticchaging of thereagents.

Execution

The monitoringsystemandthe eliminatingstationfulfilling the abose mentionedrequire-
mentshasbuilt andwastaken over by the springof 1999. The measuremerdf the cyanide
contentis performedat 3 placesfrom which the sample takenfrom the confluenceof the
Venturi—canal®f the I-Il. blastfurnacesformsthe signusedfor the controlling (SeeFig-
urel). Thevalueof the control signalis setby the operatorswhile the chaging of the
ferroussulphateis performedin the form of solution. The bath,which givesthe placefor
the storageand dissolutionof the sulphatewas settledbetweenthe Dorr-agitatorandthe
blastfurnaces.The monitor system belongingto the gasdispatcherservice,collectsand
storeon PCthefollowing data:

the cyanidecontentof the scrubbingwater

the pH of the scrubbingwater

theNa+K contentof the scrubbingwater

thetemperaturef theblastfurnacegasbeforeandafterthe venturiscrubber
thetemperaturef coolingwaterafterthe venturiscrubber

We will presentheresultsreachedvith the monitoringandtreatingsystemwhichis
uniquein the country aftercollectingandevaluatingthe necessargmountof data.
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Functions: 1. Sampling and transport
2. Measuring, information processing
3. Transmission of the information
4. Storing and charging equipment
5. Charging of the sulphate solution

Figurel: Theschemef thesettlemenandoperatiorof thecyanideeliminatingandmonitoring
station



