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Abstrakt: Clinok sa  zaoberd teoretickymi  vychodiskami — procesu  spracovania
opotrebovanych pneumatik, ktoré zahria skladovanie, recykliciu a zhodnotenie
opotrebovanych  pneumatik, pricom podkladom je spracovanie, zhodnocovanie
opotrebovanych pneumatik a gumy v spolocnosti V.O.D.S.
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Abstract: The article deals with theoretical basis of the process of used tyres processing,
that includes storage, recycling and discarding of waste tyres and the basis is the
processing, discarding of used tyres and rubber in the company V.O.D.S.
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1 UvoD 1 INTRODUCTION

Spolo¢nosti, ktoré zhodnocuju odpady The companies that discard the waste
musia byt drZitelmi rozhodnutia na materials have to keep the statement on
zhodnocovanie odpadov ¢innostou R3 a waste materials discarding in form of
R13, recyklacia alebo spétné ziskanie activity R13 and R14, recycling or reverse
organickych latok, ktoré sa nepouzivaju extraction of the organic substances not
ako rozpustadld. Predmetom cinnosti s used as solvents. The subject matter of the
druhy odpadov zaradenych podl'a vyhlasky activities are the wastes classified
MZP SR 284/2001 Z.z., ktorou sa according to Slovak Ministry of ustanovuje
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Katalég odpadov v zneni vyhlasky C¢.
409/2002 Z.z.

Okrem opotrebovanych pneumatik
sem patria aj dopravnikové pasy, gumené
rukavice, automobilové, bicyklové,
motocyklové duse, gumové tesnenia a
rozne odpady z gumy.

2 ZHODNOTENIE
OPOTREBOVANYCH
PNEUMATIK

Zber opotrebovanych pneumatik sa
vykonava prostrednictvom
vel’kokapacitnych kontajnerov po dohode s
drzitelom odpadu, alebo priamo vo svojich

prevadzkach.
e 0sobné,
e nakladné (do 1400 mm),
e nakladn¢é (nad 1400 mm),
e Specialne.

Dodavatelia opotrebovanych pneumatik:
dovozcovia a vyrobcovia,

mesta a obce,

firmy (pravnické osoby),

fyzické osoby.

3  SPRACOVANIE,
ZHODNOCOVANIE
OPOTREBOVANYCH
PNEUMATIK A GUMY

Spolo¢nost” V.0.D.S., as. v ramci
svojich podnikatel'skych aktivit v oblasti
nakladania s odpadmi vykonava zber, zvoz
a zhodnotenie opotrebovanych pneumatik
pre vyznamnych slovenskych vyrobcov a
dovozcov. V sucinnosti prevadzkuje firma
zberné miesta: EKO Belusa pri Pachove a
v Zéavode na spracovanie opotrebovanych
pneumatik a gumy v PP Kechnec. Ich
snahou je doriesit’ logistiku zberu na celom
uzemi Slovenska. Zavod na spracovanie
opotrebovanych pneumatik a gumy v PP
Kechnec.

Dénska technologia ELDAN spina
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Environment order no.284/2001 of the
Code, by which the Catalogue of wastes is
set according to order no. 409/2002 of the
Code.

Not only waste tyres, the conveyor
belts, rubber gloves, car, bicycle and
motorcycle tyre tubes, but rubber linings
and other rubber wastes belong to this

group.
2  WASTE TYRES DISCARDING

The waste tyres are collected into the
large capacity containers after being
agreed on with the waste owner or directly
in the owner’s production lines.

e personal car,

e cargo (up to 1400 mm),
e cargo (over 1400 mm),
e special.

Waste tyres suppliers:
e importers and producers,
e towns and villages,
e firms (legal entities),
e natural person.

3 PROCESSING, RECOVERING
OF THE USED RUBBER AND
TYRES

V.0.D.S., as. executes collecting,
haulage and recovering of the waste tyres
as a part of its business activities for
important Slovak producers and importers.
In cooperation, the company runs junk
points: EKO Belusa near Puchov and in the
Plant for Waste Tyres and Rubber
Processing in Kechnec Industrial Plant.
The company attempts to provide the
logistics of collecting within the whole
Slovakia. Plant for Waste Tyres and
Rubber Processing in Kechnec Industrial
Plant.

Danish technology ELDAN meets all
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poziadavky na technolégie BAT a
BATNEEC a na certifikdciu podla
eurdpskej normy na vyrobky. To znamena,
ze ide o najlepSiu dostupnu technologiu v
odbore za prijatelna cenu. Vstupnou
komoditou st opotrebované pneumatiky,
vystupnym produktom kvalitny granulat z
gumy o frakcii 0,5-4 mm a vicsi podla
poziadaviek odberatela. Ten je zaroven
vstupnou surovinou do technologickej
linky CHARMOL, ktord vyraba finalne
vyrobky z kvalitného gumového granulatu.
V ramci integrovaného systému nakladania
s opotrebovanymi  pneumatikami  je
dolezité vyuzitie granulatu v novych
vyrobkoch (gumové povrchy
multifunkénych  Sportovisk a gumové
rohoze bezpec¢nych detskych ihrisk).

Cielom V.0.D.S., a.ss. je zabezpecit
materidlové zhodnotenie a vyuZivanie
odpadu  ako  druhotnej suroviny,
zabezpecenie zberu, triedenia, prepravy,
upravy, ale aj zabezpeCenie vratenia
odpadu do vyrobného cyklu s cielom Setrit’
tak primarne surovinové zdroje, az po
vyrobu spolo¢ensky pozadovaného
vyrobku.

the requirements of BAT and BATNEEC
technologies and of European normatives
for product certification.

Thus is the best available technology
in the field for a reasonable price. The
input commodity are the tyres while the
output one are the quality rubber granules
with the fraction of 0,5-4 mm, also larger if
required by the buyer. The granules are
also input stock for the CHARMOL
technological line producing final high
quality rubber material products. The use
of granules for the new products is
inevitable within the integrated system of
the used tyres processing(rubber surfaces
of the new multifunctional playgrounds
and rubber rugs in safe children
playgrounds).

V.0.D.S., ass. aims to provide waste
material processing and its use as the
secondary stock, providing its collecting,
sorting, transport, processing but also safe
return of the waste into the production
cycle. This way, the primary stock is
saved, up to the point of producing the
publicly demanded product.

Obr. 1 Firma V.0O.D.S., a.s., Kechnec
Fig.1 Firm V.O.D.S., a.s., Kechnec
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Obr. 2 Produkt recyklacie pneumatik — gumovy granulat
Fig. 2 Tyre recycling product — rubber granules

Gumovy granuldt - vystup z
technologie na spracovanie
opotrebovanych pneumatik ma Siroké
vyuzitie v stavebnictve (asfaltové zmesi,
izolatné materialy, protihlukové bariéry,
povrchy na Sportoviska, atd’.)

Spolo¢nost  V.0.D.S., as. je
spracovatelom opotrebovanych pneumatik.
Pri procese spracovania vznika ako hlavny
produkt gumovy granuldt. Gumovy
granulat firma dokaze vyrabat v réznych
frakciach podla Zelania zdkaznika.

Tab. 1 Tabulka najpredavanejsich frakcii:
Tab. 1 The most sold fractions chart

Rubber granules are very widely used
in civil engineering (asphalt mixtures,
insulating materials, anti-noise barriers,
sport playground surfaces, etc.)

V.0.D.S., a.s. company is the used
tyres processor. The main product of the
processing is the rubber granules. This can
be produced in various fractions on the
basis of  customer requirements.

Frakcia

Vyuzitie

zasyp do umelych travnikov, vyrobky z recyklovanej gumy
zasyp do umelych travnikov, vyrobky z recyklovanej gumy, Sportoviska
vyrobky z recyklovanej gumy, $portoviska, futbalové ihriska

filling of artificial lawns, recycled rubber proudcts
filling of artificial lawns, recycled rubber products, sport playgrounds
recycled rubber products, sport playgrounds, football pitches

0,0 - 0,5mm nové vyrobky

0,0 - 1,0mm nové vyrobky

0,5 - 2,5mm

1,0 - 3,0mm

1,0 - 4,0mm

1,0 - 6,0mm Sportoviska, futbalové ihriska
Fraction Use

0,0 - 0,5mm new products

0,0 - 1,0mm new products

0,5 -2,5mm

1,0 - 3,0mm

1,0 - 4,0mm

1,0 - 6,0mm sport playgrounds, football pitches
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Gumovy granulat ma §iroké pouzitie.
Pouziva sa ako vstupnd surovina pri
vyrobe novych gumovych produktov, pri
vystavbe  multifunkénych  Sportovisk,
gumovych rohozi, ako zasyp do umelych
travnikov a pod.

Pri spracovani opotrebovanych
pneumatik vznikaji druhotné suroviny:
Gumovy granuldt - vystup z technoldgie na
spracovanie opotrebovanych pneumatik ma
Siroké vyuzitie v stavebnictve (asfaltové
zmesi, izola¢né materialy, protihlukové
bariéry, povrchy na Sportoviska, atd’).
Textilna zlozka — hlavny odberatelia st
spalovne (ziskavanie energie).

Kovovd zlozka — kovosrot, recyklacia.
Cudzie telesa v pneumatikdach — odpad.

Celd vyrobna linka na spracovanie
pneumatik a hlavne jej vystupy su
prisposobené na pouzitie normalizovanych
viacuCelovych textilnych vriec (big-
bagov), pomocou ktorych je realizované aj
skladovanie a export gumového granulatu.
Druhotné suroviny ako kovovy Srot a
textilie su skladované vo vonkajSich
skladovacich priestoroch za vyrobnou
halou.

Rubber granules have a very wide use
either as the input stock for new rubber
producs production or for multifunctional
playground construction, rubber mats
production, filling of artificial lawns and
the like.

Secondary products come to existence
during waste tyres processing:

Rubber granules — the ouput of waste tyres
processing line with a very wide use in the
civil ~engineering (asphalt mixtures,
insulating materials, anti-noise bareers,
playground surfaces, etc.).

Textile component — the main byuers are
incinerators (energy source).

Metal component — metal scrap, recycling.
Foreign bodies inside the tyres— waste.

The whole tyre processing line and
especially its outputs are adjusted for the
use of standardized multifunctional textile
bags (Big-Bags) in which the storage and
export of the rubber granules is done.
Secondary products such as metal scrap
and textiles are stored in outer warehouses
situated behind the production plant.

Obr. 3 Firma V.0O.D.S., a.s., Kechnec
Fig. 3 Firm V.0.D.S., a.s., Kechnec

Textilné vrecia v tomto pripade
vytvaraju najjednoduchSiu a najlacnejSiu
technologiu skladovania a manipulacie s
gumovym granuldtom.

Textile bags are the easiest and
cheapest technology of manipulating with
rubber granules.
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4 TEORETICKE ZAKLADY 4  THEORETICAL BASIS OF THE
PROCESU RECYKLACIE RECYCLING PROCESS

Pneumatiky Hrubé drvenie Rezky cca 265 cm  JemnejSie drvenie  Rezky cca2 ecm  2x  Granulator Separator |

Linka na gumove rohoze Gumova rohoz

L ’ / Gumowy Odseparovana Odseparovana

granulat kovova textilna
zloZka zloZka

Detskeé ihrisko postavené z gumovwych rohoZi,

(Pneumatiky — tyres, Hrubé drvenie rough crushing, Rezky cca 25¢cm — approx. 25 cm cuts, Jemnejsie drvenie
softer crushing Granulator- granulator Separator — separator Linka na gumové rohoze rubber mats " line
Gumové rohoze rubber mats Odseparovana kovova zlozka separated metal component
Detské ihrisko postavenée z gumovych rohozi children playground made of rubber mats)

Obr. 4 Teoreticky proces recyklacie
Fig. 4 Theoretical process of recycling

]

| Odstranovanie pétuyeh lan

¥
[ Rozrezanie pnemmatik |

Schéma
dezintegracie

pneumatik r_maﬁr-‘,r’

Hruba drvina | Mechanicka se cia

| Gumovy pratok | | Gumovy granulat |

Obr. 5 Teoreticky proces recyklacie
Fig. 5 Theoretical process of recycling
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5 TEORIA SKLADOVANIA 5 STORAGE THEORY

Skladovanie tvori vyznamny Storage is a very important
spojovaci ¢lanok medzi vyrobcom a connecting element between the customer

zdkaznikom. Ma vyznamny podiel na
zabezpeceni potrebnej urovne
dodévatel'ského a zadkaznickeho servisu pri

Podniky udrzuju zésoby v skladoch
hlavne pre preklenutie ¢asovych rozdielov
medzi vyrobcom a spotrebitel'om, v snahe
o dosiahnutie uspor vo vyrobe a pri
preprave  tovaru, o  udrzanie  si
dodavatel'ského zdroja a o poskytnutie
zakaznikom  komplexného  sortimentu.
Udrzovanie zasob podniku umoZiiuje sa
lepSie  prispdsobovat  meniacim  sa
podmienkam trhu.

Skladovanie plni tri zakladne funkcie:
1. presun produktov:

e prijem tovaru na sklad — jeho
vyloZenie z dopravného
prostriedku, kontrola stavu tovaru,
aktualizacia skladovy zaznamov,

e uloZenie tovaru — fyzické prevzatie
tovaru na sklad, jeho uskladnenie,

e kompletizacia tovaru podla
objednévok,

o prekladka tovaru (pri skladovom
systéme cross-docing),

e cexpedicia tovaru — balenie tovaru,

nalozenie tovarov roztriedenych
podla objednavok na dopravny
prostriedok, aktualizacia

skladovych zdznamov.
2. uskladnenie tovaru:

e prechodné uskladnenie — doplianie
zékladnych Z4asob. (Rozsah
prechodného uskladnenia zavisi od
logistického systému pouzivaného
v danom sklade, od dopytu po
tovare a od dodacich lehét.),

e Casovo obmedzené uskladnenie —
tyka sa zasob, ktoré st nadmerné v
porovnani  k  potrebam  na

dopliiovanie zasob (napr.
Spekulativne, sezonne zasoby a
pod.),
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and the producer. It is essential for
providing sufficient level of delivery and
customer service at the possible lowest
costs.

The companies keep the stock in their
warechouses to overcome the time
differences between the producer and the
customer thus saving production and
delivery costs and also maintaining their
clients and offering them complex
sortiment. Keepng stock helps the
company to adopt the changing market
rules more easily.

Storage has three main functions:
1. product movement:

e acceptance of the stock in the
warehouse — its emptying from the
vehicle, control of the stock state,
updating the stock records,

e placing the stock— real taking of the
stock and its placement in the
warehouse,

e completing the stock according to
the orders.

e stock transhipment (cross-docing
storage system),

e stock expedition— stock wrapping,
loading the stock onthe vehicle
after sorted on the basis of orders,
storage data update.

2. product storage:

e temporary storage  —  stock
completion  (temporary  storage
extent depends on logistic system
used in the particular warehouse
and on demand and delivery dates),

e time limited storage — stock which

is over the quantity required
(speculative or seasonal stock and
the like),
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3. ziskavanie, spracovanie a prenos

informacii 0 skladovacich
¢innostiach

informacie sa ziskavaju zaroven s
presunom a uskladnenim tovaru, s
dolezit¢é pre riadiacu c¢innost
manazmentu. Informacny systém
skladu poskytuje informacie o
stave, pohybe a umiestneni tovaru,

prijme a expedicii tovaru, vyuZziti

skladovych priestorov,
manipula¢nych zariadeniach,
zdkaznikoch a  zamestnancoch
skladu.

Zakladnou ulohou skladu je zosuladit’

rozdielne materialové toky, plni:

vyrovnavaciu  funkciu -  pri
vzajomne odliSnom materidlovom
toku a materidlovej potrebe
z hl'adiska kvantity alebo Casu,
zabezpeCovacie funkcia — vyplyva
z nepredvidatelnych rizik v rdmci
vyrobného procesu a kolisavych
potrieb na trhu,

kompletiza¢na funkcia — pre tvorbu
sortimentu v obchode alebo druhov
sortimentu podl'a objedndvka alebo

podla  individudlnych  potrieb
prevadzok,
Spekulacnd  funkcia —  suvisi

s ocakdvanym zvySenim cien na
trhu,

zuslacht'ovacia funkcia -
zameriava sa na akostni zmenu
daného sortimentu.

6.1 Druhy skladov

Sklady sa rozdel'uji podla viacerych

hl'adisk:

1. podl'a hodnotvorného procesu:

vstupné sklady (zasobovacie),
medzisklady (prekladkové sklady),
odbytové sklady (distribucné).

2. podla vlastnictva:

verejné,
sukromne,
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3. receiving, evaluating and

transmission of the information on
storage activities

this happens in the course of
material movement and storage and
is very important for management
activities. Warehouse information
system provides information on the
product condition, movement and
placement, its acceptance and
expedition, storage space usage,
manipulation devices, customers
and employees.

The main task is to synchronize the

material flows:

balance function — when the
material flow and demand differ in
quantity or time aspect

safety function — arises from
unpredictable risks within the
production process and changing
market demand,

completion function — for creating
the outlet sortiment or kinds of
sortiment based on the orders or
individual productions” demand,
speculation function —connected
with the price increse expected on
the market,

ennobling  function — aimed at
quality change of the particular
sortiment.

5.1 Warhouse types

Warehouses

can be classified

according to many aspects:
1. wvalue creating process:

entrance warehouses (supply),
intermediate warehouses
(transhipment warehouses),

sales warehouses (distributing).

2. ownership:

public,
private,
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e zmluvne (variant verejného e contractual (public warehouse
skladovania). variant).
3. podla zasobovacej oblasti: 3. supply field:
e centralne, e central,
e Jokalne. e Jocal.

4. podla konstrukéného usporiadania:

e pevné skladové budovy,

e prenosne, provizorne
haly,

e otvorené sklady,

e Specidlne sklady — zameriavaju sa
na  charakteristické  vlastnosti
skladovanych ~ tovarov  (napr.
nadrze, sild, bunkre a pod.).

skladové

V stcasnosti sa ¢oraz viac vyuziva
skladovy syst¢ém CROSS - DOCKING -
systém okamzitej prekladky tovaru. Pri
tomto systéme sa sklady vyuzivaju ako
distribu¢né zmieSavacie centrum. Tovary
sa sem dovazaji vo velkom mnoZstve,
ithned” sa rozdeluji a v potrebnom a v
potrebnom mnozstve sa spoje s inymi
vyrobkami do zasielky urcenej pre
rovnakého zdkaznika. Tovary sa v zasade v
skladovacej zone nezastavia, len sa
preskupuju.

O zavedeni systtmu CROSS -
DOCKING by mali uvazovat podniky,
spiiajuce minimalne dve z nasledujicich
kritérii:

e po prijati tovaru do skladu je uz

zname jeho miesto  urcenia
(odberatel),

e zakaznici su pripraveni tovar ihned’
prevziat,

e denne sa expeduju dodavky do
menej nez 200 lokalit,

e dennd kapacita presahuje 2 000
balikov,

e viac ako 70 %
prepravovat’ na pase,

e podnik prijima velké mnoZstvo
samostatnych poloziek,

e prijimany tovar je uZ oznaceny
(visackami alebo kodmi),

e niektoré¢ druhy tovarov su casovo
citlivé polozky,

tovaru mozno
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4. construction layout:
e permanent and rigid warehouse
buildings,
e movable, temporary storage halls,
e open warehouses,
e special warehouses— aimed at
characteristic qualities of the stored

goods (tanks, silos, shelters and the
like).

Nowadays CROSS - DOCKING
system is more widely used — the system of
immediate goods transhipment. Thus the
warehouses are used as distributing and
mixing places to which the goods are
supplied in large quantity, sorted out
immediately and then in the amount
required are included into the order of
various goods for the same customer.
Principally, the goods do not stay in the
warehouse zone, they are just regrouped.

CROSS - DOCKING system can be
taken into account by the firms meeting at
least one of the following criteria:

e the destination point of the goods is

known at the time of their
acceptance to the
warehouse(customer),

e the customers are ready to accept
the goods immediately,

e the expeditions carried daily are to
less than 200 localities,

e daily capacity is more than 2 000
parcels,

e more than 70 % of goods can be
carried on the belt conveyor,

e the firm accepts a large amount of
individual items,

e the goods submitted are already
marked (tags or codes),

e some goods are timely delicate
items,
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e distribu¢né centrum podniku je
vytazené takmer na 100 %.

Systém CROSS-DOCKING, ked’ sa
tovar presuva z miesta prijmu cez sklad
(kde sa roztriedi) priamo do miesta
expedicie:

e distribution centre of the firm is
overextended to almost 100%.
CROSS-DOCKING  system, the
goods are moved from the acceptance
point through the warehouse (sorted there)
dircetly to the expedition point:

Prijem tovaru
Goods acceptance

Ininin

Expedicia
Expedition

|

OO0
NS

sorting / triedenie

/

0,0;0:0mn
//

storage space / skladovaci priestor

vehicle
dopravny prostriedok

| O

acceptance (expedition) docks
prijimacie (expedi¢né) doky

—

goods movement direction
smer pohybu tovaru

Obr. 6 Systéem CROSS-DOCKING
Fig. 6 CROSS-DOCKING system

6.1 Stratégia skladovania
Aby  podnik  mohol

evwe

dosiahnut’

tom si udrzal resp. aj zvySil Uroven
logistckého servisu si  musi zvolit’
optimalnu stratégiu skladovania. Stratégiu
skladovania mozZu ovplyviiovat’
nasledujtce faktory:

e odvetvie posobenia podniku,

e podnikova stratégia a postavenie na

trhu,
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6.1 Storage strategy
The optimal storage strategy has to
be chosen in order to keep the whole
logistic costs the lowest possible and, at
the same time, maintain or even improve
the standard of firm’s logistic service. The
strategy ~ can be influenced by the

following factors:

e company field,
e company strategy and its position

on the market,
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e charakter produkovanych vyrobkov e capital available,
(charakteristické vlastnosti e produced goods specifications
produktu), (product charakteristic features),
konkurencia, e competition,

ekonomické podmienky,

sezonnost’ dopytu po vyrobkoch,

pouzity vyrobny proces,

pouzitie pristupu JUST IN TIME

alebo inych logistickych

technologii.
Snaha o neustile zlepSovanie
dodavatel’'skych sluzieb  zvyhodiuje
koncentraciu skladovania. Spojenie zasob z
niekol’kych  skladov s  podobnym
sortimentom umoziiuje znizit celkové
zasoby a zvysit rychlost’ ich obratu.

Pri centralizacii skladov sa zniZzenim
zasob znizuju aj kapitdlové a rezijné
naklady (zniZenim poctu riadiacich
pracovnikov), ale je mozny narast
dopravnych ndkladov a ndkladov na
manipulaciu.

S rastom urovne zakaznickeho
servisu a rastom velkosti trhu resp. poctu
trhov , ktoré dany sklad obsluhuje, sa
zvysuju poziadavky na skladovaci priestor,
aby sa zabezpecilo uskladnenie vécsieho
objemu zasob. Pri tom vSak treba mat’ na
mysli, ze vztah medzi poctom skladov a
ich velkost'ou je nepriamo imerny.

6.1 Optimalizacia skladovania

Skladovanie predstavuje vyznamnua
zlozku logistického procesu podniku, preto
je potrebné neustdle hladat’ spdsoby
zlepSenia skladovych operécii. Globalnym
cielom optimalizacie skladovania je
zlepSit' dodévatel'ské sluzby a znizit
naklady. Optimalizdciu mézu ovplyvnit
nasledujuce faktory:

e 1loha skladu v danom podniku,

e skladované vyrobky, ich
charakteristika a Struktura
sortimentu,

e vyska skladovych zasob a objem
skladovych pohybov,

e materidlovy a informacny tok v
podniku,

e pouzivana skladovacia technika,

economic conditions,

seasonal demand of goods,

production process used,

JUST IN TIME method use or

other logistic technologies.
The tendency of continuous supply
services improvement favours the storage
intensity. Joining the stock of several
warchouses with the similar sortiment
enables the overall stock decrease and the
stock turnover speed increase.

Warehouses centralization makes
capital and running costs lower(decrease of
management  staff), but there is
a possibility of transport and manipulation
costs increase.

With the growth of customer service
and the increase of number of markets
served by the particular warehouse, the
requirements for the storage space change
too, in order to store more and more goods.
But it should be taken into account that the
relationship between the number of
warehouses and their capacity is not
directly proportional.

6.1 Storage optimalization
Storage makes a very substantial part
of company logistics thereby the ways of
its improvement should be seeked
continuously. The global aim of
optimalization is to improve supply
services and reduce costs. The following
factors can influence optimalization:
e the role of warehouse in the
particular company,
e products stored, their specifiaction
and sortiment variety,
e the amount and capacity of stock,
e material and information flow of
the company,
e storage technology used,
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e prevadzkové a stavebné
podmienky.

6 RECYKLACIA

Recyklaciu mozno v najSirSom
zmysle slova definovat ako opédtovné
pouzitie akéhokol'vek materidlu. Je to
proces v ramci, ktorého vyrobime zo
starcho, zniCeného materidlu  novy.
Opitovné vyuzitie odpadu —
RECYKLACIA — Setri prirodné zdroje,
znizuje znecistenie prostredia, ktorom
zijeme. Recyklaciou — znovu vyuzivanim —
sa v podstate snazime napodobnit’ ten
prirodny kolobeh latok, =z ktorého
nevznikaju odpady.

Daju sa aspon ¢iastocne ziskat’ napét
financné prostriedky, ale recyklacia nema
vyznam len z ekonomického hladiska, ale
odl'ahne aj zivotnému prostrediu. [6]

6.1 Recyklacia ojazdenych pneumatik

e v priemyselne vyspelych krajinach
sa ro¢ne vyradi asi 6 000 ton
ojazdenych pneumatik na 1 milion
obyvatelov, z ktorych sa asi len
20% recykluje protektorovanim;

e (ast’ odpadovej gumy sa vyvadza a
Cast’ vyuzivaju nase cementarne na
spal’'ovanie;

e na vyrobu pneumatik sa pouziva asi
60 az 70% z celkovej spotreby
kaucuku na béze ropy;

e materialové zloZenie priemernej
pneumatiky z osobnych
automobilov mozno
charakterizovat’  tymito  udajmi
(v hm. %):

ocelovy kord 10%;

sadze 28%;

prirodny kaucuk 14%;
synteticky kaucuk 27%;
olej 10%;

ostatné petrochemické
produkty 4%;

organické vladkna 4%;

e ostatné zlozky 3%.
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e production and construction
conditions.

6 RECYCLING

In the broadest sense of the word it
can be defined as a repeated use of any
material. It is a process during which the
old material is changed into the new one.
Repeated  waste  material use —
RECYCLING - saves natural sources,
decreases environmental pollution we live
in. Recycling — by reusing — means the
human attempt to imitate the nature’s flow
of substances during which no wastes
come to existence.

This way, at least partially, the
financial sources can be back, but
recycling is meaningful not only due to
economical aspect, but is crucial for the
environment recovery as well. [6]

6.1 Used tyres recycling

e in the developed countries about
6 000 tons of used tyres per 1
million of inhabitants are junked,
but only 20% of them are recycled
by protectoring

e part of waste rubber is exported and
the other part is used for burning in
cement plants;

e for tyres production about 60 to
70% of the whole oil based rubber
1s used;

e material compostion of an average
car tyre ( in weight %):

e steel cord 10%;
soots 28%;
natural rubber 14%;
synthetic rubber 27%;
oil 10%;
other petrochemical
products 4%;
organic fibres 4%;
e other components 3%.
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7 ZHODNOTENIE ]
OTREBOVANYCH PNEUMATIK

e mechanickym drvenim a
magnetickou, mechanickou alebo
pneumatickou separdciou drviny
mozno ziskat' asi 56 % suroviny
vhodnej na vyrobu technickej
gumy, prisady do podlahovych
krytin alebo v zmesi s asfaltom na
stavbu ciest;

e situdcia v recyklacii gumového
odpadu, obzvlast  ojazdenych
pneumatik je podmienena vhodnou
technoldgiou na spracovanie;

e opotrebované pneumatiky moézu
byt zhodnotené aj energeticky ako
prirodné palivo — vyhrevnost’ gumy
je na urovni kvalitného cierneho
uhlia, avSak spalovaci proces
vyzaduje osobitné odlucovacie
zariadenie na elimindciu tuhych aj
plynnych emisii — v porovnani s
materidlovym vyuzitim odpadovej
gumy je energeticky prinos zo
spalovania nizsi. [5]

7 ZAVER

Jednotlivé ~ druhy  odpadov  sa
vzhladom na vycerpanost prirodnych
zdrojov a zvySovanie enviromentalneho
povedomia postupne stavaji a stanu
vyznamnym zdrojom vstupnych surovin do
vyroby. Zhodnocovanie odpadov, a to tak
materidlové, ako aj energetické je ¢im
dalej tym viac prvoradym spdsobom
nakladania s odpadmi. Recyklacia odpadov
a rozvoj odvetvia priemyslu s nim stvisiaci
je vyznamnym krokom nielen z dovodu
ochrany Zzivotného prostredia, ale aj z
hl'adiska rozvoja spolo¢nosti.

89

7 USED TYRES RECOVERY

e by mechanic chopping and
machanic or pneumatic separation
of the grid 56 % of the raw material
suitable for rubber production can
be extracted, the substances for
floorings or asphalt mixtures for
road surface construction.

the situation in the rubber
recycling, especially used tyres
recycling, is conditioned by
a suitable processing technology
available;

e - used tyres can be recovered as
energy source in form of natural
fuel — the heating capacity is
similar to quality black coal, but the
burning process requires special
device for rigid as well as gaseous
emissions extraction — and the
energy benefit is lower compared to
used tyre waste in form of material.

[5]

7 CONCLUSION

The individual types of waste
materials are becoming significant source
of input production stock with regard to the
exhaustion of environmental sources.
Recovering of wastes, both in form of
material or energy becomes number one of
dealing with them and their processing.
Wastes recycling and the recycling
industry development is a crucial step not
only in the environment protection but also
from the point of view of society
development.
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