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Uvod

Dolezitym faktorom vplyvajucim na
moznost  vyuzitia  priemyselnych  ¢i
komunalnych odpadov, je mimo zavedenia
separovan¢ho zberu a jeho dotried'ovania
1 jeho uprava este pred fazou transportu na
findlne spracovanie — recyklacia.

Vyber vhodnej technologie, vhodného
zariadenia na upravu odpadov ma
rozhodujuci vplyv na hospodarnost’ zameru
upravit  odpady pred ich dalSim
spracovanim.
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Introduction

An important factor which influences
on possibility of industrial or communal
wastes using is aside introduction of
separate collection and its final sorting,
also its processing before the phase of
transport to final processing — recycling.

Selection of suitable technology,
suitable equipment for wastes modification
has definitive influence on economy of
intention to modify of wastes before
processing.
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Aj samotny vyber toho najvhodnejSieho
systtmu separovaného zberu je pre
efektivnost’ separacie vel'mi dolezity.

Staré vozidla alebo vozidla
s ukon€enou Zivotnostou sa v poslednych
rokoch dostali medzi casto sklonované
terminy predovsetkym v suvislosti
snovymi podmienkami ich ekologického
spracovania.

Vyradené vozidlda vytvaraju jedno
z najvdcsich  environmentalnych  rizik.
Staré auto predstavuje priblizne tonu $rotu.
Kym asi Styri pidtiny surovin (hlavne
kovov) je mozné recyklovat, znovu pouzit
alebo regenerovat’, jednu patinu nemozno.

1 Zakladné pojmy

Recyklacia

Recyklaciu je mozné chapat’ ako spétne
orientovany distribuény retazec — spitna
logistika.

Je dana spatnym pohybom
opotrebovanych, nefunkénych ¢&i inak
znehodnotenych produktov. Jedna sa teda
o spétny tok odpadov.

Pri recyklacii sa rozliSuju tri zakladné
fazy:

» recyklacia odpadu vo vyrobe
av montdZi — napr.. spracovanie
odpadu plechovych vystrizkov na
vyrobu malych ¢asti, spracovanie
triesok a pod.,
recyklacia pocas doby pouzivania
vyrobku,
demontaz vyrobkov,
¢istenie komponentov,
skisanie a triedenie komponentov,
obnova komponentov,
montaz,
recyklacia pouzitych vyrobkov —
spracovanie Srotu, triedenie odpadu
a jeho spracovanie.
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Also the single selection itself of the most
suitable system of separated collection is
very important for effectiveness of
separation.

The old vehicles or the vehicles with
finished lifetime belong to often declining
terms in the bearing with new conditions of
their ecological processing.

The laying up vehicles create one of
the biggest environmental risks. The old
car imagines roughtly one tonne of scrap.
Four fifths of raw materials (mainly
metals) are possible to recycling, to use
again or to regenerate, but one fifths isn't.

1 Basic terms

Recycling

Recycling is backward directed
distributional chain — backward logistics.

It is given with backward motion of
worn, non-functional or  otherwise
devalued products. It is the backward flow
of wastes.

It separates three basic phases by
recycling:

» recycling of wastes in production
and in installation - e. g.:
processing of steel cutting wastes
for production of small parts,
production of splinters and so on,

» recycling by period of product

utilization,

dismantling of products,

cleaning of components,

testing of components and their
classification,

renovation of components,
installation,

recycling of used products —
procesing of iron scrap,
classification of wastes and their
processing.
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Autovrak

Smernica  Eurdpskeho  parlamentu
aRady 2000/53/EC z18. 9. 2000 -
Vozidla s ukoncenou zivotnostou, definuje
autovrak ako vozidlo triedy N; (vozidla
sliziace na prepravu tovaru s maximalnou
hmotnost'ou nepresahujicou 375 ton) a M,
(vozidla sluziace na prepravu 0sOb
zahriujuce nie viac ako 8 sedadiel, vratane
sedadla vodica), ktoré zaroven spina
kritéria ~odpadu v zmysle uvedene;j
smernice.

Autovrak je kazdé uplné alebo neuplné
motorové alebo nemotorové vozidlo, ktoré
bolo urené k prevadzke na pozemnych
komunikéciach pre prepravu osdb, zvierat
alebo veci a stalo sa odpadom podla § 2
zakona ¢. 223/2001 z15. maja 2001
oodpadoch a o zmene a doplneni
niektorych zékonov.

2 Vlastnosti autovraku

Vo vseobecnosti mdézeme konstatovat’,
ze priemerna hmotnost' aut jazdiacich po
europskych cestach je priblizne jedna tona.
Automobily jazdiace po Spojenych §tatoch
su asi 0 10% tazsie.

Ked uvazujeme o spracovani starého
vozidla, mali by sme poznat hmotnost
jeho jednotlivych skupin a materialové
zlozenie automobilu.

Na Obr. 1 je znazornené c¢lenenie
automobilu podl'a hmotnosti jednotlivych
skupin a obrazok 2 predstavuje Clenenie
automobilu podl'a druhu materialov.

Ako je z Obr. 2 zreyjmé hlavné
konstrukéné prvky automobilu st vyrobené
z ocele a zliatin. Ide o beznu kons$trukénua
ocel, vysokopevni nizkolegovani ocel,
vynadova ocel, vysokolegovana ocel
a ocelové suciastky vyrobené postupmi
praskovej metalurgie.
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Carwreck

Directive 2000/53/EC of European
parliament and of the Council of 18
September 2000 on end-of vehicles defines
carwreck as a vehicle of class N (vehicles
used for the carriage of goods having
a maximum wieght not exceeding 375
metric tons) and M, (vehicles used for the
carriage of passengers and comprising no
more than eight seats in addition to the
driver's seat) and it redeems criterious of
wastes in terms of this directive.

Carwreck is complete or non-complete
motor (engine) or non-engine vehicle and
it gave for runnig at earthly roads for
carriage of passengers, animals or goods
and it became wastes by § 2 of law Nr.
223/2001 of 15 May 2001 about wastes
and about change and completion of some
laws.

2 Properties of carwrecks

We can state at universality, that the
medial mass of automobiles driving at
european roads is perhaps one tonne.
Automobiles driving in USA are about
10% heavier.

If we think about old vehicle
processing, we could know the mass of
each groups and the material composition
of motorcars.

Fig. 1 represents dividing of automobile in
accordance with mass of individual groups
and the picture 2 represents dividing of
automobile in accordance with sort of
materials.

It is evident from Fig. 2, that the main
structural elements of automobile are
produced from steel and cast iron. It is
ordinary structural steel, hight — strength
cor-ten steel, vanadium steel, high-alloy
steel and steel parts made by powder
metallurgy.
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Obr. 1 Clenenie automobilu podla hmotnosti jednotlivych skupin
Fig. 1 Dividing of automobile in accordance with mass of individual groups
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Obr. 2 Clenenie automobilu podla druhu materidlov
Fig. 2 Dividing of automobile in accordance with sort of materials
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Ocel'’ ako konStrukény material sa
nahradzuje hlinikom ajeho zliatinami,
ktoré maju niz§iu hmotnost’ a dobra
tvarovatel'nost’.

Med sa nachadza v elektroinstalacii
a v elektromotoroch. 'V akumulétore je
obsiahnuté olovo aantimon. Nanesena
vrstva zinku chrani ocelové plechy pred
koréziou.

Plasty boli po roku 1970 povazované
za material, ktoré vyrazne obmedzia podiel
kovu abudu tvorit az 40% automobilu.
Problematickéa recyklacia a poziadavky na
bezpecnost  tento  trend  zabrzdili
a vsuCasnosti sa ich podiel pohybuje
medzi 8-20% hmotnosti automobilu.
Materialovo sa jedna predovsetkym
o termoplasty (polykarbonaty, polyestery,
modifikované  polyfenoloxidy),  cCasto
vystuzené sklenenymi, uhlikovymi alebo
aramidovymi vlédknami. Plasty v starSich
typoch automobilov nie si oznacené
dohodnutymi  kédmi aich triedenie,
separovany zber arecyklacia su tym
stazené. Predpoklada sa, ze podiel plastov
v automobiloch d’alej narastie, priblizne na
22%.

Hlavny podiel gumy pripadda na
pneumatiky, t. j. na kombinaciu gumy
s textilom a ocelou. Z technickej gumy su
vyrobené hadice, tesnenia a d’alSie diely.

Na celné skla automobilov sa
pouzivaji Specialne tvrdené alebo lepené
skla, na dverné okna tvrdené skla.

Z ostatnych  materidlov sa moze
v automobile vyskytovat drevo, koza,
papier a lepenka. Zavaznym zdrojom PCB
u starych automobiloch mézu byt natery.

3 Recyklacia ¢asti automobilov

Pri spracovani autovrakov je nutné
postupovat’ nasledovne:

» odstranit’ vsetky kvapaliny
(pohonné latky, motorovy
a prevodovkovy olej, chladiacu

a brzdovt kvapalinu) — chemicky
priemysel,
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Steel as a structural element may be
replaces with aluminium and their alloys, it
has a lower mass and good formability.

Copper is situated mainly in electrical
installation and electric motor. Lead and
antimony are in accumulator. Deposited
layer of zinc protects steel lamination
before corrosion.

After year 1970 plastics took for
a material, which limited share of metals
and plastics created 40% of automobile
mass. Problematical recycling and request
for safeness broke this trend and at the
present time their share is between 8-20%
of automobile’s mass. It is mainly
thermoplastics, (polycarbonates,
polyesters, modified polyphenoloxides)
often armed with glass, carbonaceous or
aramid fibres. The old types of
automobiles don't mark with agreed codes
and their  classification,  separated
collection and recycling are hindered. It is
assumed that the share of plastics will
grow, approximately on 22%.

The main share of automobile’s rubber
creates pneumatic tyres, i. ¢. a combination
of rubber with textile, steel or both
elements. Hoses, isolators and other
elements are produced from technical
rubber.

For screen of automobiles are used
special tempered or bonded glasses and on
door windows are used tempered glasses.

Automobiles contain wood, leather,
paper and cardboard. Paintwork is the most
important source of PCB.

3 Recycling of automobile’s parts

The progress of automobil processing
is following:
» all fluids removing (driving
substances, engine oil, cooling and
brake fluids) — chemical industry,
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» vymontovat’ batériu — chemicky
a metalurgicky priemysel,

» vymontovat  jednotlivé Casti
(chladi¢, vzduchovy filter) -
chemicky priemysel a priemysel
umelych hmot,

» vyuzitie  kovovych
z vraku.

zostatkov

V sucasnosti sa uplatiuju tri zakladné
sposOby spracovania autovrakov:

1) Srédrovanie — rozdrobenie starého
vozidla a nasledna separacia
materialov,

2) selektivna demontaz— pouzitie
neposSkodenych dielov, nasledné
Srédrovanie a separacia materialov,

3) uplnd demontdz — recyklacia
materidlu, dezintegracia Cistenej
vody.

schéma
nakladania

Na. Obr. 3  je uvedens
matariadlovych tokov
s vozidlami.

Zaver

Tlak na recyklaciu starych aut nie je len
pud sebazachovy vyrobcov, ale
predovSetkym tlak verejnosti na ochranu
zivotného prostredia.

V automobilovej doprave zatial' rieSime
skor pri¢iny ako doésledky. Doteraz sa
rieSila otazka recyklacie len z hl'adiska
jednotlivych dielov ex post, teraz sa k nej
pristupuje systematicky uz pri konstrukcii
automobilu. Kazdy navrh auta ma uz dnes
zohl'adnenu ekonomiku recyklacie.
V sucasnosti vSak prevlada snaha, aby
vyrobca dostal licenciu na vyrobu
automobilov od S$tatu len vtedy, ak bude
jeho vyrobok tplne recyklovatelny.
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» battery removing — chemical and
metallurgical industry,

» individual parts removing (cooler,
air filter) — chemical industry and
industry of plastics,

» exploitation of metal remainder
from wrecks.

At the present time it asserts three basic
ways of carwrecks processing:

1) schredding - reduction of old
vehicle and after — separation of
materials,

2) selective dismantling — reusing of
unharmed parts, next schredding
and separation,

3) total dismantling — recycling of
materials, disintegration of clean
water

Scheme of materials flow of vehicles
loading is in Fig. 3.

End

Pressure on old cars recycling isn't only
self-preservation, but it is a public pressure
on environment protection.

We solve in automobile transport more

causes than results. The question of
recycling solved only from aspect of
individual parts ex post and now this
question solves by automobile
construction.
Each automobile proposal has allowance a
economic of recycling. At the present time
effort dominates, that producer gets licence
on automobile production only than, if
their product will be completely recycling.
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Zbemé miesto, predaj a servis
automobilov, pecializované zberné miesta
collecting places, sale and service of
automobiles, specialistic collecting places
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Obr. 3 Materialovy tok spracovania autovrakov
Fig. 3 Material flow of carwrecks processing
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Tento c¢lanok je castou rieSeného grantovych projektov ¢. 1/1129/04 — Optimalizacia
technickych a ekonomickych parametrov konstrukénych prvkov dopravnych strojov a zariadeni pri
ziskavani a spracovani nerastnych surovin a ¢.1/2162/05 — Aplikacia modernych matematickych
a Statistickych metéd pri tvorbe novych ekologickych systémov dopravy v stavebnom a taZzobnom
priemysle.

Reviewal / Recenzia : Ing. Gabriel Fedorko, PhD.
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