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|. PREDHOVOR

Drahi Géastnici ekologickej sutaze EKO 2011,
milé damy, vazeni pani,

Medzindrodna ekologickd sutaz EKO 2011 sa tohto roku
uskutocniuje uz po deviatykrat. Uslachtilym cielom tejto sutaze je
podpora vsetkych aktivit, ktorych vysledkom by malo byt ochrana a
zlepSenie Zivotného prostredia, hlavne v oblastiach s koncentrovanou
priemyselnou vyrobou. Tato sutaZ si taktiez ddva za ciel podporovat
rozvoj technoldgii, ktoré maju priamy dopad na Zivotné prostredie, ale aj
podporu projektov, ktoré slizia na zvySovanie informovanosti Sirokej
verejnosti o otazkach tykajucich sa znecistenia a ochrany Zivotného
prostredia. Celkovo vtroch kategoéridach, ato hlavnej kategorii
zamestnancov organizacii, a kategdrii Studentov univerzit a kategorii
stredoskolskych Studentov autori prezentuju svoje prace, ktoré sa snazia
znizit dopad nasich priemyselnych aktivit na prirodu. SutaZze sa tradicne
zGcasthiuju fyzické a pravnické osoby z Polskej, Ceskej a Slovenskej
republiky.

Hutnicka fakulta Technickej univerzity v KoSiciach ako
organizator ucasti Slovenskej republiky v Medzindrodnej ekologickej
sutazi EKO 2011 je fakulta so slusnou histériou - je jedna z troch
zakladajucich fakudlt Vysokej Skoly technickej v KoSiciach, ktora bola
zaloZzena v roku 1952. Fakulta ma svoje korene v hlbokej historii a hrdo
sa hlasi k duchovnym a civilizaénym hodnotam a tiez tradiciam znamej
Banskej akadémie v Banskej Stiavnici zaloZenej v roku 1762 Mariou
Teréziou, uhorskou a ceskou kralovnou a rakuskou cisarovnou. Je
potrebné vyzdvihnut fakt, Ze Banska akadémia bola prvou univerzitou na
svete so Specializovanou vyuébou a vzdeldvanim v oblasti banictva a
hutnictva. Budduci rok je pre nasu fakultu rokom vynimocnym, nakolko
oslavime 60. vyrocie zaloZenia. Velmi zaujimavym faktom je, Ze
vrovnaky rok slavi Banskda akadémia velmi vyznamné 250. vyrocie
svojho zaloZenia.



Verim, Zze aj Medzinarodna ekologicka sutaz EKO 2011 prispeje
vyznamnou mierou k dbéstojnému priebehu oslav oboch tychto
vyznamnych ustanovizni.

Drahi ucastnici Medzinarodnej ekologickej sutaze EKO 2011,
chcel by som Vam zo srdca popriat Uspech pri prezentacii Vasich
projektov a sucasne ziskanie novych cennych odbornych poznatkov
z oblasti ekoldgie.

doc. Dr. Ing. Peter Horriak
dekan
Hutnicka fakulta
TU v Kosiciach



Il. ORGANIZATORI SUTAZE

1. Hutnicka fakulta, Technicka univerzita v KoSiciach

2. Ceska hutnicka spole¢nost Trineckych Zelezaren, a.s. Tfinec (CHS)
3. Cesky svaz vyndlezct a zlep$ovateld Praha (CSVZ)

4. Cesko — Polska obchodna komora Ostrava

5. Stowarzyszenie Polskich Wynalazcéw i Racjonalizatorow
— Warszawa (SPWiR)

6. Stowarzyszenie Inzynieréw i Technikdéw Przemystu Hutniczego
(SITPH), Katowice, Czestochova

Zastitu nad sutaZou prevzali ministri Zivotného prostredia Slovenske;j
republiky, Ceskej republiky a Polska.
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FUTAS Peter
(tajomnik ndrodného organiza¢ného vyboru)
peter.futas@tuke.sk

DZUPKOVA Martina
martina.dzupkova@tuke.sk



IV. ZASTITA NAD NARODNYM A MEDZINARODNYM
KOLOM SUTAZE EKO 2011

Z4stitu nad sutaZzou prevzali ministri Zivotného prostredia:

Slovenskej republiky

Ceskej republiky

Polskej republiky
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V. ZOZNAM PRIHLASENYCH PRAC A PROJEKTOV

KATEGORIA: STUDENTI STREDNYCH SKOL

DELIMAN Luk&$ — SPS Hutnicka (SPS Strojnicka), Kosice
Spracovanie a vyuzitie oceliarskych trosiek

LANCOSOVA Lucia — Gymnazium M. R. Stefanika, KoSice
Najvacsia katastrofa prirody — ¢lovek

LEHOCKY Pavel, ORAVEC Luka$ — SPS Dopravna, Zvolen
VyuZitie opotrebovanych pneumatik na bezpecnostné a ochranné prvky
v doprave

MILICKY Norbert — SPS Hutnicka (SPS Strojnicka), KoSice
Analyza novych moZnosti vyuZitia vysokopecnej trosky

KATEGORIA: STUDENTI VYSOKYCH SKOL

BOROVSKY Tomas — Hutnicka fakulta TU, KMZaZ, Kosice
MozZnosti recyklacie odpadnych materidlov z vyroby ocele v elektrickej
oblukovej peci v Zeleziarfiach podbrezova, a. s.

DZIAKOVA Martina — Hutnicka fakulta TU, KMZaZ, KoSice
Skdsenosti s pouzivanim furanovych zmesi v zlievariiach

GENGEL Peter — Hutnicka fakulta TU, KMZaZ, Kosice
Spracovanie a vyuZitie prachov z otryskavania odliatkov odlievanych do
bentonitovych formovacich zmesi

HRUSKOVA Lucia — Hutnicka fakulta TU, KNKaSO, Kosice
Biokordzia potrubi



KATEGORIA: ORGANIZACIE A ZAMESTNANCI ORGANIZACII

BULKO Branislav, TOKAR Stefan — Hutnicka fakulta TU, KMZaz, Kosice
Vyuzitie metalurgickych trosiek v bezcementovych zmesiach

KACIR Daniel, SOCHA Jan, GBURIK Roman — U. S. Steel Kosice, s.r.o.
Odburavanie fenolov z vyrobného procesu pri pocinovani v spolo¢nosti
U. S. Steel Kosice

MASLEJOVA Alica, ZELINSKY Rudolf, TOMAS Jan, VLASIC Peter — U. S.
Steel Kosice, s.r.o.
Laboratérne hodnotenie pouzitia biomasy pre vyrobu aglomeratu

ORAC Dusan, HAVLIK Tomas, KUKURUGYA Frantisek, TAKACOVA Zita —
Hutnicka fakulta TU, KNKaSO, KoSice
Spracovanie odpadu z elektrickych a elektronickych zariadeni

PARNAHAI Jaroslav — REFRAKO s.r.o., KoSice
Ekologickd, plastickd hmota na upchavanie odpichovych otvorov
vysokych peci

PRIBULOVA Alena, BARICOVA Dana — Hutnicka fakulta, KMZaz, Kosice
Recyklacia prachu z brusenia odliatkov v EIP

TAHUNOVA Miriam — ZSNP, a.s., Ziar nad Hronom
Sanécia odkaliska Kalové pole ZSNP, a.s., Ziar nad Hronom
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SPRACOVANIE A VYUZITIE OCELIARSKYCH TROSIEK

Lukas DELIMAN
Stredna priemyselna skola hutnicka
Alejova 1, 040 01 Kosice
(Stredna priemyselna skola strojnicka, Komenského 2, 040 85 Kosice)
lukasdeliman@gmail.com

ABSTRAKT

Oceliarenska troska z rafinacného procesu v kyslikovom
konvertore a elektrickej oblukovej pece obsahuje velkd cast
rafinovaného kovového Zeleza - surovej ocele. Velmi ddblezitym
procesom zuzitkovania oceliarenskej trosky je delenie trosky do dvoch
Casti: kovova Cast (ocelovy Srot) a demetalizovana troska. Pre tento ciel
sa vyuzivaju viacstupnové procesy drvenia, mletia a elektromagneticke;j
separacie. Demetalizovanu cast oceliarenskej trosky je mozné vyuzit v
stavebnictve, na zhotovenie ciest, priehrad, pristavnych mol atd. Je
pouZivana hlavne na stabilizaciu malych casti pédy, pretoZze ma vysoku
$pecificki mernt hmotnost. PouZitia pri vyrobe cementov a spracovania
kyslych pdéd su tiez dobre zndme. Hlavna prekdzka pre zuZitkovanie
oceliarenskej trosky na konStrukcie ciest a podobné pouzitie, je
pritomnost volného vapna v troske a nasledna hydratacnd schopnost
vapna sprevadzand objemovymi zmenami. Metédou prekonania
prekazky je prirodzené starnutie demetalizovane] trosky na uzavretom
dvore. Proces trva 6 az 9 mesiacov. Metddy na skratenie ¢asu starnutia
boli vyvijané v Japonsku, Nemecku a Brazilii. Velmi doleZitou cestou
zuzitkovania oceliarenskej trosky je recyklacia do vysokopecnej a
oceliarenskej vsadzky.

Ciefom tejto prace je analyzovat nové moiZnosti spracovania
a vyutzitia oceliarenskych trosiek.

ABSTRACT

Steelmaking slags from refining processes both in oxygen
converter and in electric arc furnace contain a high portion of refined
metallic iron - raw steel. The first and very important process of

steelmaking slag treatment is to divide the slag into two parts: a metallic
13



one (steel scrap); and a demetallized steelmaking slag. Multistep
process of crushing, grinding and electromagnetic separation is utilized
for this purpose. Demetallized part of steelmaking slag is utilized in civil
engineering, in roads, dams, moles etc. construction. It is used mainly
for stabilization of lower parts of soil because of high specific density of
steelmaking slag. Applications in cement production industry and in
treatment of acidic soils are also well - known. The main obstacle for
utilization of steelmaking slag in roads construction and similar
applications is it’s prone to self - degradation, caused by presence of
free lime in the slag and its hydratation ability accompanied by volume
changes. The most similar method how to overcome this obstacle is
natural ageing of the demetallized slag at an outdoor yard. The process
takes 6 to 9 months. To shorten the time of ageing a few processes were
developed in Japan, Germany and Brazil. Very important way of
utilization of steelmaking slag is its recycling into blast furnace or
steelmaking unit charge.

The aim of this work is to analyze new possibilities for processing
and utilization of steel slag.

14



NAJVACSIA KATASTROFA PRIRODY — CLOVEK

Lucia LANCOSOVA

Gymnazium M. R. Stefanika
Laca Novomeského 4, 040 01 Kosice
lucylancosova@gmail.com

ABSTRAKT

Zijeme vsvete plnom technolégii a vymoZenosti ktoré nam
ulahcuju pracu. Okrem nevyhnutnych vyndlezov sa objavuje ¢oraz viac
technologickych ,hraciek” ktoré slGzia len na zabavu. Na spojazdnenie
vyroby tychto veci sa spotrebuje neuveritelné mnoiZstvo penazi,
materidlu, pracovne;j sily ale vyprodukuje sa aj mnoZstvo odpadu, ktory
treba niekam odpratat. Vo vseobecnosti plati, Ze ni¢ neprinasa len
pozitiva, takze aj ked ndm nezastavitelny vyvoj pomaha, mnohokrat
jeho dosledky ignorujeme, nechceme ich vidiet. BohuZial mnohokrat sa
tie negativne dostavia kvoli nedoslednosti [udi. Mali by sme sa nad tym
vazne zamysliet, pretoZe ak zistime Ze sme nieCo pokazili na softvéri,
dokazeme urobit novy. Ale Zivotné prostredie mame len jedno. Takmer
kazdy tyzden pribudne v cervenej knihe organizmus, ktory uz nema
miesto v nasom ekosystéme. Daidové pralesy, ktoré boli pred par
desatroCiami zelenou farebnou dZunglou plnou Zivota su dnes
tovarnami na produkciu dreva. Opustené ostrovy tak vynimocné pre
svoju Sirokd faunu a fléru sa dnes predavaju a stavaju sa na nich
rekreaéné destinacie.

ABSTRACT

We live in the world full of technologies and conveniences that
make our work easier. Besides necessary inventions, more and more
technological ,toys” appear, that serve only for amusement. To make
these things work we consume incredible amount of money, material,
manpower, but also a lot of waste, that needs to be disposed somehow.
In general nothing brings only positives, so even if unstoppable
evolution helps us, many times we ignore its consequences, we avoid
seeing them. Unfortunately the negative ones come because of human’s

15



inconsistency. We really should think of it, because if we find out that
something went wrong in our new software, we can fix it, we can make
another. But we only have one environement. Almost everyday new
organism appears in the Red data book, that doesn’t have a place on
Earth anymore. Rainforests, that were few years ago greenland full of
life are now factories for the wood production. Deserted islands so
special for their large fauna and flora, they are already sold and they're
becoming holiday destinations.

16



VYUZITIE OPOTREBOVANYCH PNEUMATIK NA BEZPECNOSTNE
A OCHRANNE PRVKY V DOPRAVE

Pavel LEHOCKY ¥
Luka$ ORAVEC ?

I Stredn priemyselna Skola dopravna
Sokolovska 911/94, Zvolen
lehockyp@gmail.com

ABSTRAKT

Nasim ciefom bolo navrhnat bezpecnostné valcéeky z gumy, ktoré
su sucastou zvodidiel a ich ulohou je timit naraz a viest pohyb vozidla
vdaka rotacii valéekov pozdiz zvodidla. Dal$im navrhom st bezpeénostné
valce, ktoré by chranili vozidlo pri manévrovani v obmedzenych
priestoroch.

Vypracovali sme dve varianty rieSenia— zakladnu verziu a verziu s
otoénym ramenom a signalizanym zariadenim, ktoré vodi¢a vcas
upozorni na kontakt vozidla s valcom. Okrem nacrtov sme chceli vytvorit
modely a skonzultovat nase navrhy s firmami, ktoré sa zaoberaju
vyrobou zvodidiel a gumovych prvkov z recyklovanej gumy. Zvodidla s
valcekmi aj bezpecnostny valec v dvoch variantach sme vymodelovali v
programe SolidWorks a okrem virtualnych 3D modelov sme ku vietkym
navrhom vypracovali aj vykresovd dokumentaciu. Pre lepsiu nazornost
ako budu valce fungovat sme vytvorili aj ich hmotné modely. Napokon
sme navrhy konzultovali v spominanych firmach.

S radostou mozZeme konstatovat, Ze sa stretli s pozitivnym
ohlasom.

ABSTRACT

Our goal was to design safety of rubber rollers, which are part of
the guardrail and their role is to absorb shock and keep the vehicle's
movement through rotation of the rollers along the crash barriers.
Another proposal is security cylinders, which would protect the vehicle
when maneuvering in tight spaces.

We have developed two variants, the basic version and a version

with a swivel arm and a signaling device that will warn the driver of the
17



vehicle to contact the drum. In addition, we wanted to create sketches
and models consult our proposals with companies engaged in
manufacturing rubber and guardrail elements from recycled rubber.
Crash barriers with rollers and roller security in two variants, we
modeled in SolidWorks and also a virtual 3D model, we developed a
proposal to all the drawings. For better illustration how the drums work
we have developed and their physical models. Finally, we consulted on
proposals in these companies.
I am happy to say that they met with positive response.

18



ANALYZA NOVYCH MOZNOSTIi VYUZITIA VYSOKOPECNEJ TROSKY

Norbert MILICKY
Stredna priemyselna Skola hutnicka
Alejova 1,040 01 KoSice
(Stredna priemyselna Skola strojnicka, Komenského 2, 040 85 Kosice)
knznl@azet.sk

ABSTRAKT

V procese vyroby surového Zeleza spolu s tvorbou hlavného
produktu, surového Zeleza, vznikaju aj vedlajSie produkty. Medzi
najzastupenejsi vedlajsi produkt vznikajuci v procese vyroby surového
Zeleza sa zaraduje vysokopecnd troska. Vysokopecna troska vznika
roztavenim hlusiny kovonosnej ¢asti, troskotvornych prisad a popola
koksu. Jej chemické, mineralogické a fyzikalno-chemické vlastnosti ju
predurcuju k zuzitkovaniu v roznych oblastiach priemyslu.

Ciefom tejto prace je analyzovat nové mozZnosti spracovania a
vyuZitia vysokopecnych trosiek. V praci je popisany vznik vysokopecnej
trosky, jej vlastnosti a spracovanie. V dalSej Casti je popisané vyuZitie
vysokopecnej trosky na vyrobu technickej keramiky, vyuZitie
vysokopecného Strku na vyrobu beténov a pripravou bezcementovych
betondrskych zmesi z granulovanej vysokopecnej trosky.

ABSTRACT

In process of pig iron production together with formation of
main product — pig iron, also by- products are formed. The main by-
product formed in process of pig iron production is blast furnace slag.
Blast furnace slag is formed by melting of gangue of iron-bearing
materials, slag forming additions and coke ash. Because of its chemical,
mineralogic and physic-chemical properties it can be utilized on
different fields of industry.

The aim of this work is to analyze new possibilities for processing
and use of blast furnace slag. The work describes formation blast
furnace slag, its properties and processing. In the next part describes the
use of blast furnace slag for the manufacture of technical ceramics, the
use of blast furnace gravel for the production of concrete and
preparation of cement-less concrete mixtures of granulated blast

furnace slag.
19
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MOZNOSTI RECYKLACIE ODPADNYCH MATERIALOV Z VYROBY OCELE
V ELEKTRICKEJ OBLUKOVEJ PECI V ZELEZIARNACH PODBREZOVA, A. S.

Ing. Tomas BOROVSKY
Technicka univerzita v Kosiciach, Hutnicka fakulta,
Katedra metalurgie Zeleza a zlievarenstva
Park Komenského 14, 040 01 Kosice
tomas.borovsky@tuke.sk

ABSTRAKT

Tato praca pojedndva o filozofii recyklacie odpadnych materidlov
zvyroby ocele ako trosky, ulety, okoviny a Ziaruvzdorné materialy
spatne v technoldgii vyroby v elektrickych oblukovych peciach. Popri
prehlade orieSeni tejto problematiky vo svetovom meritku sa
v praktickej casti pozornost upriamuje na konkrétnu technolégiu
recyklacie odpadnej trosky z panvovej pece v Zeleziarfiach Podbrezova,
a.s. Tato troska bola po briketizacii priddvana do elektrickej oblikovej
pece ako nahrada za vapno. V priebehu skusky sa vyskytli problémy
s logistikou i kvalitou brikiet. Statisticky sa porovnavali parametre tavieb
z recyklaénej a beznej technolégie. Navzdory vyssej spotrebe energie pri
priddvani brikiet neboli prakticky zaznamenané Ziadne vyrazne
negativne ucinky na kvalitu trosky alebo kovu ani na dalSie parametre
vyroby. Recykldcia odpadnej trosky z panvovej pece je rentabilnd
a efektivna, vbuddcnosti by sa dalo uvaZovat aj o recyklacii
opotrebovanych Ziaruvzdorov na baze MgO ako nahrady za cast
dolomitického vapna, prip. odpadnych materidlov na baze Al,05; ako
nahrada za Al,O3-prisadu na panvovej peci.

ABSTRACT

This work deals with a philosophy of reuse of waste materials
from the steel production such as slags, flue dusts, mill-scales and spent
refractories back to the technological cycle of electric arc furnace. There
is a review of the solutions in the world for this issue in the beginning of
the work. In the second part of the work, the particular technology of
white slag recycling in the steelworks Zeleziarne Podbrezovd is
described and solved. The waste slag from the ladle furnace also known

21



as white slag was transformed to the form of briquettes and than
charged to the electric arc furnace as a substitution for alime. Some
logistic problems and problems with briquette quality occurred during
the testing period. The parameters of heats of recycling practice and
standard practice were statistically compared. Despite of higher
electrical energy consumption within the recycling practice, there
weren’t registered any significantly negative effects on the steel and
slag quality or on any other production parameters. The reuse of waste
white slag is economically and technologically effective and another
possible recycling philosophies could be introduced in the future, e.g.
partial substitution of dolomitic lime by spent MgO-based reafractories
or partial substitution of alumina-based fluxes by spent Al,O;
refractories within ladle furnace.

22



SKUSENOSTI S POUZiVANiIM FURANOVYCH ZMESIi V ZLIEVARNACH

Ing. Martina DZIAKOVA
Technicka univerzita v Kosiciach, Hutnicka fakulta,
Katedra metalurgie Zeleza a zlievarenstva
Park Komenského 14, 040 01 Kosice
dziakovamartina@gmail.com

ABSTRAKT

Zlievarenstvo patri ku klu¢ovym odvetviam s velkym vyznamom
pre iné vyrobné odvetvia. Odlievanim tekutého kovu v zlievarfiach sa
vyrabaju odliatky s hmotnostou od niekolkych gramov aZ do niekolkych
ton. Odlievaju sa suciastky najjednoduchsich tvarov, ale aj tvarovo
zloZité suciastky, ktoré nie je mozné vyrobit inymi metéddami.

Pre dosiahnutie poZadovanych vlastnosti vyrobku je potrebné
poznat velké mnoZstvo technologickych a technickych procesov a
postupov, no aj napriek dlhoro¢nému vyvoju zlievarenstva sa aj v
dnesnej dobe vyskytuju otazniky, ktoré je potrebné zodpovedat.

V spolupraci so zlievariou VSS, Foundry s.r.o. v KoSiciach a
zlievariou Eurocast KoSice s.r.o. je cielom tejto prace pomocou
experimentov a doposial zndmej tedrie zistit vplyv podielu prachu v
regenerate na pevnost v ohybe a urcit jeho maximalnu pripustnu
hodnotu, posudit vplyv prisady regeneratu na pevnost v ohybe
furanovej zmesi a posudit kvalitu regenerdcie, navrhndt riesenie jej
nedostatkov a navrhnut mozZnosti pre efektivnejsiu prevadzku zlievarne
z ekonomického a ekologického hladiska.

ABSTRACT

Foundry industry belong toward key branch with important
meaning for different manufacturing industries. Liquid metal is casting
in foundry, which makes cast stock with weight from several gramme till
several ton. Parts of simplest shape are casting, but also formation
composite parts, that is not possible produce by others method.

To achieve asking qualities of the product is needed know
abundance technological a technical process and progress, but in spite
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off long — term development foundry industry there occure some
guestion marks, that need answer.

In cooperate with Foundry VSS, Foundry s.r.o .in KoSice and
Foundry Eurocast KoSice s.r.o., the aim of this work is with the
experiment and existing theory are helpfull to find out influence of
siltstone concern in fortress in band too and to determine maximum
admissible worth, to find the influence of regenerat as an ingredient on
fortress in band of furan mix and to find tha quality of regeneration and
suggest a solution its limitations and proposition potential changes for
more effective operation of foundry for economy and ekological load.
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SPRACOVANIE A VYUZITIE PRACHOV Z OTRYSKAVANIA ODLIATKOV
ODLIEVANYCH DO BENTONITOVYCH FORMOVACICH ZMESi

Ing. Peter GENGEL
Technicka univerzita v Kosiciach, Hutnicka fakulta,
Katedra metalurgie Zeleza a zlievarenstva
Park Komenského 14, Kosice
peter.gengel@gmail.com

ABSTRAKT

Zlievarenstvo patri ku klu¢ovym vyrobnym odvetviam s velkym
vyznamom pre iné vyrobné odvetvia, najma strojarenstvo. Vyroba
odliatkov, ¢i uz na baze Zeleznych kovov ako su liatiny a ocele, alebo na
baze nezeleznych kovov, je stale sprevddzana vznikom odpadov, ktoré
znamenaju pre cely vyrobny proces bud vratny, dalej pouzitelny
materidl, alebo odpad v dalSej vyrobe nepouzitelny, stratovy.

Spracovanie a opatovné vyuzitie odpadovych hmot vsetkého
druhu sa stava stale naliehavejsim svetovym problémom pre zlepSenie
ekologickych podmienok. Zlievarensky odpad predstavuje na jednej
strane ekonomicku zataZ pre zlievarne a na strane druhej ekologicku
zataZz pre Zivotné prostredie. Naklady na skladkovanie zlievarenského
odpadu sa neustale zvySuju, zaroven rastlu aj poplatky za dopravu
odpadov a vedenie skladky. NajidealnejSim rieSenim je najst spdsob
recyklacie vo vyrobnom procese, bez finan¢ne naroc¢nej Upravy a usetrit
na vstupoch, pripadne energiach. Tato praca sa zaobera studiom
vlastnosti zlievarenskych prachov, vznikajucich pri jednotlivych krokoch
zlievarenského procesu a moznostami ich dalSieho wvyuZitia v
zlievarenskom, prip. dalSom priemysle.

Prach vznika takmer v kazdom kroku v zlievarenskom procese.
Obrovské mnoistvo prachu vznika pri priprave formovacich a jadrovych
zmesi. Zlozenie tychto prachov zavisi od druhu pouZzitého spojiva.
Hlavnymi prvkami tychto prachov je SiO, a tiez uhlik, v pripade pouZitia
organického spojiva. Tavenie je spojené so vznikom Uuletov, ktorych
zloZenie zavisi od zloZenia vsadzky. V zlievarni sa pouZivaju najma
kuplové pece, elektrické indukéné a elektrické oblukové pece. Kuplova

pec je najvacsim producentom uletu z uvedenych agregatov. Ulet z
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kuplovej pece je v podstate jemnozrnny prach s vysokym obsahom SiO,
a Fe. Taktiez odlievanie, tryskanie, Cistenie odliatkov a bruisenie
prinasaju znacné mnozstvo prachu.

Skdamany bol prach z otryskavania odliatkov z dvoch slovenskych
zlievarni A a B. Boli pouZité experimentdlne metddy, a to: chemicka a
granulometricka analyza, stereomikroskopia.

ABSTRACT

Foundry belongs to the key producing branches with big value
for the other producing branches, mainly machine industry. Casts
production, whether on the base of ferrous metals like cast irons and
steels, or on the base of non-ferrous metals, is always accompanied by
wastes generation, which means for the whole producing process either
returnable, further usable material, or waste non-usable in next
processing.

Treatment and re-usage of the waste materials of all kinds is
constantly becoming a more urgent worldwide problem for the
improvement of ecological conditions. Foundry waste presents on the
one hand economical weight for foundries, and on the other hand
ecological weight for the environment. Dumping foundry waste costs
are constantly increasing, together with waste transport fees and dump
yard running. The most ideal solution is to find the way of recycling in
the production process, without finance demanding treatment and save
on the inputs, eventually energies. This thesis is dealing with study of
foundry dusts properties, which are generated at particular foundry
process steps and also with possibilities of their next usage in foundry,
eventually other industry.

Dust is generated in almost every step of foundry process. A
huge amount of dust is generated by mould sand and core sand
preparation. Composition of these dusts depends on the used binder.
The major compound in these dusts is SiO, and when an organic binder
is used it is carbon as well. Melting processes are connected with
formation of flue dust. Its composition depends on the composition of
the charge. In foundry are mainly used cupola furnaces, electric arc
furnaces and electric induction furnaces. Cupola furnaces are the

26



biggest producer of flue dust from mentioned furnaces. Flue dust from
cupola furnace is very fine-grained dust with a high content of SiO, and
Fe. Also pouring, feetling, casts cleaning and grinding produced a high
amounts of dust.

Dust from casts cleaning casted into the bentonite sand mixtures
from two Slovak foundries A and B was analysed. Next experimental
methods were used: chemical analyses, granulometric analyses and
stereomicroscopic.
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BIOKOROZIA POTRUBI

Ing. Lucia HRUSKOVA
Technicka univerzita v Kosiciach, Hutnicka fakulta,
Katedra neZeleznych kovov a spracovania odpadov
Letnd 9, 040 01 Kosice
hruskova.lucia@gmail.com

ABSTRAKT

Biokordzia je vazny problém na celom svete. Sp6sobuje obrovské
Skody. Ohrozuje viaceré druhy priemyslu ako chemicky priemysel,
namorny priemysel, priemysel spracovania a prepravy ropy a zemného
plynu. Najvacsi problém s biokordziou potrubia ma hlavne plynarensky
priemysel. Prdca je zamerand na charakteristiku biokordzie, jej
mechanizmy, vyskyt a na charakteristiku biokordzie potrubi. Sucastou
prace je urcenie faktorov na hodnotenie rizika biokordzie a
vyhodnocovanie rizika vzniku biokorézie potrubi pre konkrétne vykopy,
ktoré uskutocnil Slovensky plynarensky priemysel. Po preStudovani
odbornych ¢lankov a noriem STN a pouzitim bodovej metddy, som
vyhodnotila celkové riziko pre jednotlivé vykopy z hladiska biokorozie.
Najviac ohrozené su vykopy Zemplinske Hradiste 1 a Slivnik z prvého
useku a vykopy Tomasova 1, 2 a 3 z tretieho Useku.

ABSTRACT

Biocorrosion is serious problem in the world. The damages are
huge. Biocorrosion is problem for more industry for example: chemistry
industry, marine industry, industry which processing and transportation
oil and gas. The biggest problem with biocorrosion has gas industry. The
diploma work is focused on the characteristic of biocorrosion,
mechanizsms, occurence and piping biocorrosion. Characteristics
practical part is focused on evaluation of risk for locality in Slovak
republic. After considering articals, standards STN and aplication point
method | evaluate risk for all cutting. The hightest risk is for cutting
Zemplinske Hradiste 1 and Slivnik from first locality and cutting
Tomasova 1, 2 a 3 from second locality.
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VYUZITIE METALURGICKYCH TROSIEK V BEZCEMENTOVYCH
BETONOVYCH ZMESIACH

Ing. Branislav Bulko, PhD. 2

Ing. Stefan Tokar ?
U2 Technicka univerzita v KoSiciach, Hutnicka fakulta,
Katedra metalurgie Zeleza a zlievarenstva
Park Komenského 14, 040 01 Kosice
branislav.bulko@tuke.sk, stefantoka@live.com

ABSTRAKT

Pri vSetkych metalurgickych procesoch, ako je vyroba surového
Zeleza vo vysokej peci a taktiez vyroba ocele v kyslikovom konvertore a
elektrickej oblukovej peci vznikaju aj odpady, ktoré mézeme oznacit aj
ako druhotné suroviny. Tato prdca je zamerana na vyuZitie troskiek z
vysokej pece, kyslikového konvertora a elektrickej oblukovej pece do
bezcementovych betédnovych zmesi, kde ako aktivator tuhnutia bolo
pouzité vodné sklo sodné. Zmesi boli pripravené z réznych pomerov
zrnitosti jednotlivych trosiek za ucelom zistenia najlepSieho zloZenia
zmesi z hladiska pevnosti. Na vzorkach boli po 7 diioch tvrdnutia robené
mechanické skusky zamerané na pevnost v tlaku. Tieto Udaje boli
porovnané s poziadavkami na jednotlivé triedy betdénov a bola
vyhodnotenad ich vhodnost pouZitia na rozne ucely

ABSTRACT

For all metallurgical processes, such as the production of pigiron
in blast furnace and also steel production in basic oxygen furnace and
electric arc furnace generated waste, which can also be described as
secondary raw material This work is focused on the use of blast furnace
slag, basic oxygen furnace slag and electric arc furnace slag in cement-
free concrete mixtures, where was used as solidification activator water
glass sodium. Mixtures were prepared from different ratios of grain
debris in order to find the best composition of the mixture in terms of
strength. On the samples were after 7 days curing performed
mechanical tests designed for compressive strength. These data were
compared with the requirements for each class of concrete and have

been evaluated for suitability to use for different purposes.
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ODBURAVANIE FENOLOV Z VYROBNEHO PROCESU PRI POCINOVANI
V SPOLOCNOSTI U. S. STEEL KOSICE, S.R.O.

Ing. Daniel KACIR ¥
Ing. J4n SOCHA?
Ing. Roman GBURIK *

D23y s, steel Kosice, s.r.o.
Vstupny areal U. S. Steel, KoSice
dkacir@sk.uss.com, jsocha@sk.uss.com, rgburik@sk.uss.com

ABSTRAKT

Projekt odburania fenolov na Obalovej vetve sa realizoval za
ucelom zniZenia ekologického zataZenia, zniZenia nakladov a zvy3enia
kvality elektrolyticky pocinovanych produktov spoloc¢nosti U. S. Steel
Kosice, s.r.o. (dalej len ako “USSK “ alebo “U. S. Steel KoSice") . Projekt
bol navrhnuty Vyskumom a vyvojom USSE, schvaleny vedenim USSK a
realizovany na pocinovacej linke ¢.2 v Decembri 2010 externou firmou.
Predosly proces bol na baze kyseliny fenol-sulfénovej. V projekte su
popisané environmentdalne prinosy MSA procesu.

ABSTRACT

Project of phenol replacement at Tin Mill was realized with the
goal to reduce the environmental burden, reduce costs and improve
quality of electrolytic tinplate from U. S. Steel Kosice production. The
project was designed by Research and development USSE, approved by
USSK management and implemented to Electrolytic Tinning line No.2 by
external company. The previous process was based on phenol-sulphonic
acid. The project describes the environmental benefits of the MSA
process.
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LABORATORNE HODNOTENIE POUZITIA BIOMASY PRE VYROBU
AGLOMERATU

Ing. Alica MASLEJOVA, PhD. ¥
Ing. Rudolf ZELINSKY ?
Ing. J4n TOMAS ¥
Ing. Peter VLASIC ¥
D234 5. steel Kosice, s.r.o.
Vstupny areal U. S. Steel, 044 54 Kosice
amaslejova@sk.uss.com, rzelinsky @sk.uss.com, jtomas@sk.uss.com,
pvlasic@sk.uss.com

ABSTRAKT

V prdci su popisané moznosti pouzitia roznych druhov biomasy
pri vyrobe ocele. Experimentadlnu cast reprezentuju laboratérne
vysledky ziskané z projektu nahrady casti fosilneho paliva (jemne
mletého koksu) pri vyrobe aglomeratu r6znymi druhmi biomasy ako su:
drevené piliny, kukuri¢né klasy, kéra stromov a drevené uhlie. Jednou z
hlavnych myslienok bolo pouZivat sezéonne dostupné zdroje biomasy z
okolia U. S. Steel, s.r.o. KoSice a samozrejme znizit CO, pri vyrobe
Zelezorudného aglomeratu. Celkové palivo v aglomeracnej zmesi bolo
nahradzané v mnozstve 10, 20, 30 a 40% s pouzitim kazdej biomasy. Z
vysledkov vyplynulo Ze s pridavkom biomasy sa zniZuje ¢as potrebny na
spekanie a vylepsuje sa sypna hmotnost zmesi pripravenej na spekanie.
Ani kvalita vyrobeného aglomeratu sa vyrazne nezhorsila s pouzitim
biomasy. Experimenty potvrdili, Ze pridavkom biomasy ako
obnovitelného zdroja energie je moiné z casti nahradit doteraz
pouzivané upravené fosilne palivo-koks. Posudzovana Struktura
vyrobeného aglomeratu s pouzitim biomasy bola velmi komplexna,
zlozena z oxidov Zeleza, SFCA (siliko-ferit-vapnikovych a hlinikovych
komplexnych oxidov), skla a dikalcia silikatu. V aglomerate s biomasou
bola pozorovanad zvysena porovitost a trhlinatost aglomeratu.
Pritomnost chloridov sodika a draslika v okoli pérov a vo forme
komplexnych SFCA zloZiek bola tiez typickd pre pouzitie biomasy. Na
zaklade vykonanych experimentov a analyz min 10% biomasy mozno
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doporucit pre priemyselné pouZitie pri vyrobe Zelezorudného
aglomeratu.

ABSTRACT

The work describes the possibilities of using different types of
biomass in steelmaking. Experimental part is represented by laboratory
results achieved in the project of replacing the part of fossil fuel (fine-
ground coke) in sinter production by different types of biomass, like:
sawdust, crushed corn cob, bark and charcoal. One of the main ideas
was to use biomass sources available in particular season from vicinity
of U. S. Steel, s.r.o. KoSice and, off course, reduce CO; in production of
iron ore sinter. Total fuel in sinter mixture was replaced by 10, 20, 30
and 40 percent of each type of biomass. Results suggest that biomass
addition decreases the time needed for sintering, improves bulk density
of mixture prepared for sintering. Also, the quality of produced sinter
was not significantly deteriorated by biomass addition. Experiments
have confirmed that biomass, a possible renewable energy source, can
replace a portion of the fossil fuel - coke. The structure of produced
sinter with biomass addition was very complex: consisted of iron oxides,
(complex oxides of calcium and aluminum silico-ferrites), glass and
dicalcium silicate. Increased porosity and cracking of sinter was
observed in the sinter with biomass. Presence of sodium chloride and
potassium chloride in the vicinity of pores and in the form of complex
SFCA compounds was also typical for biomass addition. Min 10%
biomass can be recommended for industrial use in production of iron
ore sinter.
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1)

ABSTRAKT

Tato praca sa zaobera luhovanim dosiek ploSnych spojov (DPS) z
vyradenych osobnych pocitacov s cieflom sledovat vylihovanie cinu a
medi do roztoku pri réznych podmienkach. V procese luhovania sa
sledoval vplyv viacerych faktorov na vytaznost cinu a medi. Z prvého
kroku lihovania vyplyva, Ze zvySovanie teploty a koncentracie kyseliny
chlorovodikove] pozitivne vplyva na vytaznost cinu na rozdiel od medi,
kde zvolené podmienky nevplyvali vyznamne na prevod medi do
roztoku. Podarilo sa Uplné vylihovanie cinu (2M HCI, 80 °C, 360 min.) pri
vietkych troch frakciach, ale iba pri frakcii -8 +0 mm sa dosiahlo
selektivne luhovanie cinu bez toho aby sa Idhovala med. Pri lGhovani
ostatnych frakcii (-8 +3 mm, -3 +0 mm) prechadzalo do roztoku okolo 5
% medi. Tento vysledok poukazuje na nevhodnost sitovania pri
spracovani dosiek plosnych spojov. V dalSom kroku sa pozornost
upriamila na ldhovanie medi, kde zmenou podmienok na oxidacné sa
podarilo uplné vylihovanie medi. Na zaver je v praci uvedena aj
principidlna schéma spracovania dosiek plosnych spojov, ktord sa
vytvorila na zaklade experimentalnych vysledkov a preStudovanej
odbornej literatury.

ABSTRACT
This paper deals with the leaching of printed circuit boards
(PCBs) from used personal computers for the purpose of investigating
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tin and copper extraction into solution under different conditions.
During the leaching process the influence of different conditions on tin
and copper extraction was observed. Three different fractions were
used for the experiments. From the first part of experiments results that
the increase of temperature and HCl concentration causes the increase
of tin extraction in contrast to copper, where the selected conditions did
not have any significant influence on the copper extraction into the
solution. In the case of all three fractions, the complete tin extraction
into the solution was achieved under the selected conditions (2M HClI,
80 °C, 360 min.). However, only in the -8 +0 mm fraction the selective
leaching of tin (without copper passing into the solution) was reached.
In the leaching of two other fractions (-8 +3 mm, -3 +0 mm) around 5 %
of copper passed into the solution. This result shows that sieving is
unnecessary in the treatment of PCBs. The aim of second step was to
leach out copper. Therefore, the conditions were changed to oxidizing
and complete copper extraction to solution was achieved. At the end,
the principal scheme of printed circuit boards treatment is mentioned.
This scheme was created on the basis of achieved experimental results
and study of scientific literature.
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EKOLOGICKA, PLASTICKA HMOTA NA UPCHAVANIE ODPICHOVYCH
OTVOROV VYSOKYCH PECI

Ing. Jaroslav PARNAHAJ
REFRAKO s.r.o.
Vstupny areal U. S. Steel, 044 54 Kosice
jparnahaj@sk.uss.com

ABSTRAKT

V sucasnej dobe su ¢oraz vysSie ndroky kladené na udrziavanie
bezpeéného Zivotného prostredia. Zavedenie enviromentdlneho
systému 1SO 14000 donutil odberatelov nahradit materiadly obsahujice
Skodlivé latky ekologicky nezdvadnymi aj na uUkor zvySenych
obstardvacich nakladov. Takouto premenou prechadzaju aj progresivny
vyrobcovia surového Zeleza na odlievarnach vysokych peci, kde
nahrddzaju dechtom, resp. smolou viazané upchavkové hmoty
ekologicky nezavadnymi hmotami, ktoré su konsStruované na baze
syntetickych Ziviénych pojiv. Jednou z alternativ je aj upchdavkova hmota
KOPUH VP, z produkcie spol. REFRAKO s r.o. KOPUH VP je ekologicka,
plasticka hmota na baze paleného lupku, s obsahom uhlika(C) a karbidu
kremika (SiC), je viazana uhlikovou Ziviénou vazbou.

Zakladnou podmienkou pre uspesné aplikacie ekologickych
hmoét, je zosuladit Ziaruvzdorné vlastnosti hmoty, jej plasticitu,
schopnost drzat otvor po odvratni a vytvarat ochrannd zénu vo vnutri
vysokej pece po aplikacii do odpichového otvoru. Od upchdavkovej
hmoty sa vyZaduje, aby zatlacila spat do objemu pece taveninu
a vytvorila hutnd nepriepustni zatku. Pri pretekani surového Zeleza
odpichovym otvorom musi byt upchavkova hmota odolna voci korézii
tak surovym Zelezom ako aj vysokopecnou troskou.

ABSTRACT

Currently, increasingly higher demands are placed on the
maintenance of a safe environment. The implementation of the
Environmental System ISO 14000 forced the customers to replace the
materials containing harmful substances with environmentally sound
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ones, even if at the expense of increased purchase costs. Also the
progressive pig iron producers are going through such a conversion at
casting bays of blast furnaces, where they replace tar-bonded tap-hole
clays with environmentally sound substances which are constructed on
the basis of synthetic resin bonds. One possible option also is the tap-
hole clay KOPUH VP, made by the company REFRAKO s. r. 0. KOPUH VP
is a plastic, ekological substance based on the burnt shale, with the
carbon(C) and silicon carbide(SiC) content, it is bonded by carbon resin
bond.

The basic precondition for successful applications is to harmonize
refractory properties of the substance, its plasticity, its ability to hold
the hole after the drilling and to create a zone of protection inside the
blast furnace after its application into the tap-hole. The tap-hole clay is
required to push the hot metal back to the furnace volume and to form
a compact leak-proof plug. During the flow of the pig iron through the
tap-hole, the tap-hole clay must be resistant against corrosion due to
the pig iron as well as blast furnace slag.
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ABSTRAKT

Brusenie odliatkov patri medzi dokoncovacie operacie pri vyrobe
odliatkov. Pri tejto operacii sa vytvara pomerne velké mnozZstvo prachu,
ktory je z brdsnych strojov odsdvany a zachytdvany najCastejSie na
filtroch. Tento prach ma vysoky podiel Cistého Zeleza, ¢o z neho robi
velmi cennu druhotnt surovinu.

Ciefom predlozeného projektu bolo dostat prach z bruisenia
liatinovych odliatkov do takej formy, aby ho bolo moiné pouzit ako
sucast vsadzky elektrickej indukénej pece a tym umoznit jeho recyklaciu
v zlievarenskom procese.

ABSTRACT

Grinding of castings is one of the finishing operations by castings
production. The big amount of dust creates by this operation and it is
exhausted and retained on filters. This kind of dust has a big content of
pure iron and it makes from it a very valuable secondary raw material.

The goal of the project was to find the compacting method of
the dust from castings grinding because of its using as a part of metal
charge into electric induction furnace and to enable its recycling in a
foundry process.
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SANACIA ODKALISKA KALOVE POLE ZSNP, A.S., ZIAR NAD HRONOM

Ing. Miriam TAHUNOVA
ZSNP, a. s.
Priemyselna 12, 965 63 Ziar nad Hronom
tahunova.miriam@zsnp.sk

ABSTAKT

Aby sa zabranilo Sireniu znelistenia do okolia odkaliska bola
vybudovana izolacia odkaliska pomocou nepriepustnej clony po obvode
celého odkaliska zapustenej az do nepriepustného podlozia.

Takéto uzavretie odkaliska v nasledujucich rokoch sp6sobilo
nadmerné zvySenie mnoZstva vod obsiahnutych v telese odkaliska.
Jednd sa predovsSetkym o zrazkové vody, ktoré boli prechodom cez
teleso odkaliska kontaminované alkaliami az do tej miery, Ze ich pH
dosahuje hodnotu az 13,5. Problematika Cistenia alkalickych vod bola
nakoniec vyrieSend kombindciou 3 metéd. V rokoch 2001 — 2004 bola
postupne vybudovana trojstupriova technolégia na komplexné
spracovanie alkalickych vod.

Po ukonceni procesu rekultivacie bude odkalisko zrekultivované,
teda predovsetkym utesnené a uvedené do neskodného stavu, nakolko
bude presne v zmysle stanovenych cielov izolované proti priesaku
zrazkovych vod do jeho telesa, nebudu teda vznikat nové mnoizstva
alkalickych vod, ¢im sa eliminuje riziko kontaminacie okolitych
pozemkov, povrchovych ako aj podzemnych véd alkalickymi vodami.
Okrem toho teleso odkaliska ako také, ziska vysoky stupen stability,
budu eliminované pevné Ulety a vyrazne sa zvysi krajinno-estetickd
Urover celej oblasti Ziarskej kotliny.

ABSTRACT

In order to prevent from contamination the surrounding of the
mud disposal facility the insulation of the disposal facility using the
impermeable wall, in the whole disposal girth embedded in the
impermeable base, has been proved to be.
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Such a closure of the mud disposal facility caused an excessive
increase of water volume contained in the mud disposal facility body in
the following years. It is, mainly, concerning the rain water which was by
passing through the body contaminated with alkalises to an extent, that
their pH reaches even 13.5. Finally, the problem of the alkaline water
cleaning was solved by a combination of three methods. In 2001 — 2004
the three-stage technology of the complete alkaline water treatment
was built.

Remediation works will result in a reclaimed, primarily that
means a sealed mud disposal landfill being restored in an original state
whereas it will be isolated against infiltration of rain water into the mud
disposal body in a strict compliance with the set objectives so that no
additional volumes of alkaline water will accumulate thus eliminating
risks of contamination of the adjacent lands and surface and
underground waters with alkaline water. Moreover, the mud disposal
facility will be given a high level of stability, the dust emissions will be
eliminated and the landscape aesthetics of the entire region of Ziarska
kotlina will substantially enhanced.
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Ziskajte dotacie na zatepl’ovanie rodinnych domov aj bytovych domov,
na mikrokogeneraéné jednotky.ua.efektl'vnu vyrobu elektrickej energie aj tepla,
na tepelné cerpadla na baze zemného plynu a mnohé dalsie technolégie.
Vyuzite moznosti zrealizovat projekty v partnerstve s EkoFondom a sledujte

Projekt EkoFond pre skoly.

ENERGETICKA  ZIVOTNE
EFEKTIVNOST ~ PROSTREDIE

PROGRAM 01 Kogeneracia a trigeneracia na baze zemného plynu

PROGRAM 02  Ziepsenie energetickej hospodarnosti budov

PROGRAM 04 zavidzanie nov;?ch progresivnych technoldgii na baze zemného plynu

PROGRAM 05 Podpora rozvoja vyuzitia alternativneho motorového paliva CNG v slovenskej
doprave

VLASTNE PROGRAMY

Viacroc¢ny projekt EkoFond pre skoly

PARTNERSKE PROGRAMY

Projekty realizované neziskovymi subjektmi

v spolupraci s fondom
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DOING THE RIGHT THING FOR EMPLOYEES, COMMUNITY, CUSTOMERS AND SUPPLIERS HELPS US TO BE THE BEST



Odpadové hospodarstvo
e prenajom réznych typov
velkokapacitnych kontajnerov
e preprava odpadov
e separacia odpadov
e termické zneskodnenie odpadov
v Spalovni odpadov
e zneskodnenie nespalitelnych odpadov
_neznecistenych Skodliv. skladkovanim
a skladke odpadov (tehly, beton,
~_ sutina, zemina, kamenivo, hlusina...)
nakladanie s nebezpeénymi odpadmi
‘e poradenstvo

Zimna udrzba

e posyp a pluhovanie komunikacii
a parkovisk

e prenajom kontajnerov

- s posypovym materialom

® rucné odstranenie snehu a ladu

iStota komunikacii
strojové Cistenie komunikacii
a ploch zametacimi vozidlami
(vhodné pri stavebnom znedcisteni)
kropiace vozidlo

rucéné cistenie chodnikov

a tazko pristupnych miest

e vyprazdnovanie uli¢nych ko$ov
e umyvanie sklennych vyplni
strojové Cistenie interiérov

a upratovaci servis

e zalievanie travnatych ploch

e kosenie travnatych pléch

Sluzby a technologie _
pre zivotné prostredie

Centrum environmentalnej
vychovy

Predmetom ¢innosti centra je realizacia
aktivit spojenych s:

realizaciou prednasok a praktickych aktiviit
s problematikou separovaného zberu

a zhodnocovania odpadov

moznostou organizovat exkurzie

v Stredisku Upravy vyseparovanych odpadov
a v Spalovni odpadov

Zberné stredisko pre odpady

z olejov

Cielom zberného strediska je precerpavanie
odpadovych olejov z mobilného zberného |
vozidla v?/baveného nadrzou o objeme 2,4m
do mobilnej cisternovej nadstavby - zasobnika
o objeme 10m . Sucastou strediska je aj
otvoreny regal na skladovanie odpadovych
olejov v réznych typoch obalov.

Stredisko triedenia odpadov
Hlavnym cielom triedenie odpadu je dosiahnut
lahsie spracovanie velkorozmernych odpadov
a dal8ich zloZiek z komunalneho odpadu,
vhodnych na materialové vyuzitie.

Chemické WC

o dlhodoby a kratkodoby prenajom
chemickych WC

e distenie a doplnenie naplni

»_R_astislavova 98, 043 46 Kosice, Tel.. 055/ 72 70 711, Fax: 055/ 72 70 751, E-mail: kosit@kosit-as.sk, www.kosit.sk
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