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Meiwon, ETravaxpnoipotroinon,
AVaKUKAWGON, AvakTnon...

The Rs in Waste Management



OAokAnpwuéEvo ZuoTnua Alaxeipiong AToBARTwWY
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AlaAoyn, atroBnkeuon, Kai
ETTECEPYATIa OTN TTNYN
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AlaAoyn, atroOnkeuon, Kai
ETTECEPYOTIA OTN TTNYN

o AlaAoyn oTn TTNYN TTEPIAQUBAVEI
OpaaTNPIOTNTEC dlaxEipiong aTToBAATWY
TTPIV TNV A1T06e0N 0€ KAOOUG YIa CUAAOYN.

o AlaXWPICNOG 0 CUOTATIKA, OTTWG XAPTI,
XAPTOVI, TTAACTIKA, QAOUNIVIO, KATT. €ival O
TTIO ATTOTEAEUATIKOG TPOTTOC Yia va
EMMTEUXOEI N avakTnon Kal
ETTAVAXPNOIMOTIOINON AUTWY TWV UAIKWV
O AmoBrikeuon eviog oTiTiou Kal

TTEPIOOIKN METAPOPA OE NEYAAUTEPOG
KAOOUG I KOVTEIVEP.
O ArtreuBeiac d1a0eon o€ KOVTEIVEP.

s
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lepdpxnNon oTn d1AXEIPION TWV OTEPEWYV ATTOBARTWYV

IEPAPXHZH EMIAOIQN IMA TH AIAXEIPIZH

EmBupntn TQN ZTEPEQN AMOBAHTQN

EmAoyn MpoAnywn
EAayicTotroinon
EmavaypnoipgoTroinon

Alyotepo .

i, il AVAKUKAWON

EmAoyn

Avdkrnon Evépyeiag

TeAkr) AlaBeon




AvaoTpoon
lEPAPXNONG




lepdpxnNon oTn dIAXEIPION TWV OTEPEWYV ATTOBARTWYV

e [PpOAnWnN: TTANPNG CAAEIPN TWV ATTORANTWYV

 EAayioTotroinon: yciwon otn mnyn

 ETTavayxpnoigoTtroinon: mavaxpnoigoTroinon
TWV UAIKWV TTAVW AT1TO Jia popa

* AVOKUKAWON: QVOKUKAWGON TWV UAIKWV OTO idIO
TTPOIOV ) 0€ AAAEC TTAPAYWYIKEC OIADIKATIEC

* AVAKTNON EVEPYEIAG: ATTOTEPPWON, avaEpofia
XWVEUON, KATT.

« A1a0eon: d1aBson TwvV aTTORANTWY OE XWPOUG
UYEIOVOMIKNG TAPNG



[MpoAnYnN Kal avaKUKAwWON

a) b) c)
Disposal Effects of additional Effects of additional

recycling recycling and prevention
OResources ‘ Resources l Resources
X No recycling

Production /,
\

Production Production //

Recycling Recycling

Distribution

Distribution “ Distribution

Consumption N
Consumption §)

Consumption \\\

Final disposal Final disposal Final disposal
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FIGURE 10-10

Small direct-load rural public
convenience transfer stations.
In transfer station shown on
left, the open top containers
are placed against retaining
“wall at same level as unloading
' ._udbreaaecwkmuﬁng.
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Garbage Police

To combat the high cost of garbage disposal
and divert waste from landfills, earlier this
year, Newark, New Jersey, began sending
corps of recycling enforcement officers into
neighborhoods to ensure that residents
separate recyclables from garbage. The
officers give two warnings to residents
caught mixing recyclables with garbage.
Repeat offenders can be fined up to $1,000
per violation. (Courtesy City of Newark, New
Jersey)



HATROON L
Barely coping with the influx of such appliances are centres such as Matsushita Eco Recyelving Centre where dismantled units lie ready for processing,

JAP AN ""E ¢ 18m home appliances

Junked ina year

DUMP SITE ™
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Gifts for trash scheme
a big hit in Hong Kah

The recycling effort spearheaded by
Dr Amy Khor is extended to Gek Poh after
it clicks with Hong Kah North residents

DONTT throw out that old stack
of papers — you can swop them
for ejms or rice.

A pilot scheme in Hong Kah
North that lets people exchange
old nesspapers, clothes, cans
and electrical appliances for
egws, rce, cash and other gifts
has gone so well that it is being.
extended to the Gek Poh arenin
Jurong West.

The effort by the Hong Kah
Grassroots Organisation is
spearheaded by Dr Amy Khor,
MP for Hong Kah GRC.

She told The Straits Times
that the Hong Kal scheme in
February netted 2,000 kg of
glass, 5,000 kg of old clathes,
22,000 cans and 5,000 plastic
bottles.

One in eight of the area’s
40,000 residents tnak part.

Resident Yong Chiang Baon,
48, a senior manager, fe ﬁlml

He said: “At least it makes
people more awarc of the
things that can be recycled. Se-
nior citizens are now hangin
onto. their old clothes anl
newspapers for the scheme.”

Dr Khor now hopes to dou-
hle the number of those taking
part since the scheme naw in-
cludes Gek Poh, which has
10,000 residents.

She said: “I'e whole idea is
o tell ple that value can be
created out of trash — that all
trash is nol valueless.”

Residents in the two areas
can take their recyclables to 10
collection centres until Friday,
where they will be issued cou-

ons for virions items thal can
Ec redeemed on Sunday.

Besides the exchange
scheme, Gek Poh will also help
recycling in another way. Most
of the sinpowncu: at Gek Poh
Shopping Centre will not use
plastic b for a fortnight.

. o~ - 2

Think before you throw

This is what you can get for your old newspapers,
clothes and electrit;al appliances

b E]‘ectr};-al and :
R onk pcudicts

sacking items in brown paper

s male from recyeled paper.

While 5,000 of the paper
bags have been sponsored by
the firm making them, the sho-
powners have ordered 25,000
of them in different sizes.

The cost of 2 small paper bag
is about six cents, which is
slightly more than what a plas-
tic bag costs.

In Siu%apore. more than one

1l

million plastic bags are given
out cach day, which mostly en
dfills or in ma; e

ADAM LEE

Said Dr Khor: “Initially we
thought, just go green for aday,
but the shopowners said: “Why
not do it for one week for more
impact?’ "

Many shopkeepers at the
small two-storey shopping cen-
tre that opened six years ago
siid they will continue using
the paper bags if their custom-
ers prefer them,

All these reeyeling efforts,
said Dr Khor, not only save the
environment, but also means
lesser cost in the long run,

iy

HOW HWEE YOUNCG
His own master, Mr Tang (centre) oversees the unloading of cartons at Recycling Point Dot Com.

More condo

miniums

sondo
0 years, from

1€ 4% now

to start recycling trash

ENV's target is

30% of ¢

residents within

twi
th

Karang

Armed with cell phone, David Tang
proves that new ideas can help
others like him stay in business

By MICHELLE TAN

MEET new-economy Kar-
ang guni man David Tang,
whose tools of the trade are
not a gunny sack and trolley
but a cell phone and walkie-
talkie.

The former house paint-
cr, who is in his 50s, has
been making up to 51,000
a day since he started his

CHANGE A MUST

3>

If “karang guni”...insist
on sticking to traditional
ways, they're going to
have a hard time. But if
they are willing to change,
they can never run out of

rubbish.”

new job a month back.

What he does is fairly
simple — collect old clothes,
newspapers, computers,
scrap metal, furniture and
anything else that can be
sold for recyding.

But instead of knocking
on doors like some of his
old-economy counterparts,
Mr Tang collects recyelable
refuse in bulk from compa-
nics, or buys waste paper

s HOME THE STRATTS TIMES : Monday, March 17, 2003
SEZ
33
285
w52
S e
ESE

1 man who

gets up to $1,000 a day

from_cleancrs who work
in office buildings.

His nectwork of contacts
is what sets him apart, he
said in English, so he is con-
stantly on the lookout for
people who can lead him to
more sources of rubbish.

His two lorries, manned
by five workers, visit places
like Suntee City and the Sin-
gapore Post Centre in Paya
Lebar once, or even twice, a
day.

The Ilatter generates
more than a tonne of dis-
carded cardboard cartons
every day. Mr Tang makes a
profit of $250 for every
tonne of cardboa

HIS OWN BOSS

T work on my own, I have
my freedom. I don’t have a
boss, and the harder I
work, the more I get.
People may look down on
my job, but I say this is an

honest living.”

— My Tang

Most of what he collects
he sells to Recycling Point
Dot Com, which channels
the discarded items to other
companies that either ex-
port the items to developing
countries, or convert them
into useful products.,

He predicts that with the
rivatisation of waste col-
ection in the housing es-

tates, old-fashioned karang
guni men will go out of busi-
fess s00n.

=All the new waste-col-
lection companies also col-
lect paper for recycling from
the B areas,” he said.

*If karang guni men are
stubborn and insist on
sticking to traditional ways,
they’re going to have a hard
time. But if they are willing
to change, they can never
run out of rubbish.”

Some of his friends tease
him about his dirty work,
but that docs not bother
him.

“1 work on my own, 1
have my freedom. I dont
have a boss, and the harder
I work, the more I get. Pea-
ple may leok down on my
Job, but I say this is an hon-
est living.™

He is laughing all the

—MrTang way to the bank, too.






YAIKA TTOU OUVROWG avaKTWVTAl ATTO
AZA

- AAoupivio: koutakia Al kal deutepoyevecg Al

- XapTi: e@enuePIdEC (N Alyvivn dUoKoAQ
arrodopeital o€ XYTA); Ox1I TTEPIOdIKA

- MNAaoTika: PET/HDPE/PP/PE...
- ['uaAi: atraiTeital dlaXwWPICUOC

- 210npouxa METAAAQ: AUTOKIVNTA Kal NAEKTPIKEC
OUOKEUEC



YAIKAQ TTOU OUVNOWG aVAKTWVTAIl ATTO
AZA

- Mn-o10npouxa PETAAAA: KAOAWDIO XOAKOU, pWTICTIKA

- ZUAa

- YTTOAEIMMOTA KATOOKEUWY KaI KATEQAPIOEWV

- Xpelaletal utTTooTrnPIEN TNG TTOAITEIOC Yia dnuioupyia
0{%e]ole!q

- Mnxavikr) diaAhoyr) (material recovery facilities —
MRF) yia dlaxwplouo Kal ETTECEPYATia

- ETravaxpnoipotroinon N avakukAwaon (circular
economy)



Mwc¢ XpnoigoTToioUVTal TA AVAKTWHMEVO UAIKA

- AJEan eTTavaypnaiyoTroinon
- [pwTeC UAEC OTN Blopnxavia
- YAIKA yla geTATTOINON

- Kauoiya uAika

- Avauopopwon xwpwyv (land reclamation)



Ta OAvpTTIaKA HETAAAIO TOU TOKUO
OTTO THAEQPWVA




100% MADE IN THE USA

WAIST TAPE
Made in NC

BUTTON

Made in GA

BURRS
Made in GA

DENIM

Made in NC

ZIPPER
Made in GA

ASSEMBLED

in KY

Dirtball




Kevrpa cuAAoync & avTatroOoTIKNG

OVOKUKAWONG
(Drop-off & Buy-back Centres)

d Ta Ta KEvTpa cUAAOYAC ATTAITEITAI Ol KATOIKOI KAl Ol
ETTIXEIPNOEIC VA OIaXWPICOUV TA AVAKUKAWOCIKA UAIKA
OTN TTNYN KOl VA TA JETAQPEPOUV OTA EIOIKA KEVTPO

d H avrtaTtrodoTikr avakUKAwonN ava@EPETAl O€
TTPOYPAMMATA TTOU ATTOPEPOUV XPNUATIKA AvVTAHOIBN



KevTpa cUAAOYNG
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= Cry of Mesa Solid Waste Management Department (460) 6442221

 hank You For Recyeling! mesarecycles.org
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KevTpa avTatroOOTIKNS AVAKUKAWONG

®

ANTAMOAOTIKH
ANAKYKA

OIH IYIKEYATION




ETTIAOYEC VIO DIAXWPICHO TWV
UAIKWYV

Alaxwplopdc oTn TNYNA

AlaXWPIOCPOG o€ KEVTPA unxavikng diaAloyncg (Material
Recovery Facilities — MRFs) i Kevtpa AlaAoyng
AVOKUKAWOIPWY YAIKwV (KAAY):

o OIAXWPICHOC KAl avAKTNON ETTAVAXPNCIYOTIOIOUMEVWY KAl
QVOKUKAWOIUWY UAIKWV

o BEATIOTOTTOINCN TNG TTOIOTNTOC TWV AVAKTWHEVWY UAIKWV
XEIPWVAKTIKN VS JNXaVIKN dlaAoyn
Kévtpa pnxavikng diaAoyrc (MFR) yia cupueikta A2A

Kévtpa AlaAoyn¢ AVakukAwWoIuwyY YAIKwyV (KAAY) yia
ATTOPPIUMATA PETA ATTO OIAAOY TNV TTNYN



XﬁlpOalquvr’] (Manual sorting)

Magnetic

iron , .
! f Paper Plastic Paper Textile

.{_
Residuals| | .T

Cardboard Plastic Cardboard Contaminants



Kévtpa AiaAoynG AVOKUKAWOINWY YAIKWYV




Mnxavikn diaAoyn (MRF)

Waste (paper,
glass, plastic,
metals, ...)

Air sorter

Metal (cans)
Heavy plastics

Paper
Magnetic

seperator Glass remains

Glass lron

Hammer mill

Stone
bottles

Air blower
Sieve

Cork, paper,
plastics

lron



ECOTTAIONOG YIa OIOXWPICHO KAl
ETTECEPYATIA ATTORBANTWYV

- METABAAAOUV TA QUOIKA XOPAKTNPIOTIKA TWV
ATTORBANTWY VIO EUKOAOTEPN AVAKTNON TWV UAIKWV

- ATTOJAKPUVOUV €I0IKA CUCTATIKA Kal BPWMIEC ATTO TO
PEUMA TWV ATTOBANTWYV

- ETTECEPYAOIA TWV AVAKTWHUEVWYV UAIKWYV VIO
TTEPAITEPW XPNON



DuUOoIKES 1I010TNTEG TTOU XPNOCIMOTTOIOUVTAI VIO
TOV OIOXWPICHO

* OXNua
* TTUKVOTNTO
* JAYVNTIKEC KAl NAEKTPIKEC I0I0TNTEC

* YPWHO Kal avTavakAaon



ECOTTAICNOG (MOVADEGQ) Yia OIaXWPICHO Kl
ETTECEPYATIA ATTORBANTWY

» TepaxioTeEC (MEiwoN pEYEBOUC)
= Kookiva (Tropwdn peoa)

= AlaXwPIOUOG YE BAon TN TTUKVOTNTA —
AegpodiaxwploTec (air classification)

= MayvnTikoi dIaXWPIOTEC
= OTITIKOI OIOXWPIOTEC (UE BAON TO XpWUQ)

" 2 UMTTIEOTEC



ECOTTAICHNOC peiwong peyEdBoug

e Mciwon peyéBouc: yia atrokTnon TEAIKOU TTPOIOVTOC
OXETIKA OJOIOYEVEC KOl JE MIKPOTEPO UEYEDOC O€
OXEON JE TO PEUHA E10000U TWV ATTORANTWY

- Tepaxioteg (hammer mill, flail mill, shear
shredder)

- @pauaoTnpec YuaAiou (glass crushers)

- Kokkotrointéc (wood grinders)
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Hammer mill

ammers of flails

H
/ ot
0/ End plate

= T
Discharge conveyor
Infeed conveyor Anvil plate  (enclosed)

{enclosed)




Horizontal hammer mill

Infeed
Opening
Breaker Bar

I:a ‘I
Loy

Tramp Metal
Reject Chute

Articulated
Secton

Grate Bar | s twe——




Vertical hammer mill

Infeed Opening

!
b

_{.%.-. 2,

Motor
Rotor Disk

\ Hammer

1\
Shaft
\ Discharge

Opening

Belt Dnive
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Shear Shredder

Infeed conveyor
l G
Cutter
e
{EY//—- Shaft
_— Cutter teeth

AN

Discharge conveyor



http://www.ampulverizer.com/reconditionedequip.html

EtTiIAoyn £COTTAIOCMOU HEIWONG MEYEBOUG

* H ammaitouuevn katavaAwon o€ evepyeia E (hp-h / ton)
uttoAoyidetal aTtro Tov vouo Tou Kick:

F = Cln
I2

otrou: C: otaBepd (hp-h / ton), €1: apxiko pEyebog, €2:
TEAIKO HEYEBOC

* H emAoyr) Tou £COTTAICMOU YiveTal JE BAon TIC ATTAITOEIC O€
UEYEDOC, TIC EVEPYEIOKEC ATTAITAOEIC, TN TTAPOXI ATTOPPIMMATWY,
TN O10B6E0IPOTNTA XWPEOU, Kal TO KOOTOC.



Kookiva (Tropwdn HEo )

o Kookiva: d1axXwpIoPOC MiyuaToC UAIKWY
(OIQPOPETIKA HEYEDN) O€ DUO N TTEPICTOTEPA
KAQOMOTA PE OTTEC DIAPOPETIKOU UeYEOOUC.

o E@apupodleral:
= [1a atropdkpuvon NEYAAWY UAIKWV
= [0 atTToyakpuvon JIKPWY UAIKWYV
= Alaxwplopoc AZA g Kauolua Kal un-kauaoiua

UAIKQ



KooKiva

- AvAaKTnon XapTiou, TTAQCTIKWY KAl GAAWV eAQppwWV
UAIKWYV OTTO YUOAI KOl JETAAAO

- AlaXWPICUOC YUOAIOU Kal AAAWYV avOopyavwy UAIKWV
(QUUOC) atTd KAUOIWa UAIKA

- AlaXWwpPIOPOC BPAaXwWV Kal HeyaAou pueyeBouc UAIKoU
KATEQAPIOEWYV ATTO XWHA EKOKAPNG (0€ XWPOUC
KOTAOKEUWV)

- AIOXWPIOPOC HEYAAOU peEYEBOUG UNIKWY aQTTO TEPPA
Baong



KooKiva

e TUTTOI KOOKIVWV:
- Aovoupeva kOokiva (vibrating screens)
- [NeploTpeoOpeva KOOKIVa (rotary screens)

- Kookiva pe diokouc (disc screens)



Aovoupueva kookiva (Vibrating Screen)

Feedbox  [ifting lugs

Angle clamp bar

Friction check
I'p}:'?nngior'r‘nomiting snubber assembly

e XPNOoIUo yia ¢nEa UAIKA
e ATTONAKPUVON OTTAOMEVWY YUOAIWYV KAl BPWHIAC



(trommel)

OMEVA KOOKIVA

y

[epioTPEP
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Kookiva pe diokoug (Disc Screen)

Coarse fraction

Fine fraction



Kookiva pe diokoug (Disc Screen)




ATTO0000N KOOKIVWYV (OEIKTECG)

 H amodoon Twv KOOKIVWV EKQPAlETAI JE TO TTOOOOTO AVAKTNONG, TOV
BaBuo kabBapoTnTac Kal TNV ATTOOOTIKOTATA TWV KAQACUATWY TTOU
TTPETTEI va dlaxwploTouv. Me Baon Tov KAtwB1 dIaXwpIoUo:

7 X, +Y, (moloto oe X)

KOGKLVO

L

Xot+ Y,

> X, +Y, (mhovoto ce Y)

« 2TV €icodo uttdpxel éva piyua uAikwy (o€ tn/h A m3/h) x, kai y,. MeTd
TOV JIAXWPIOUO PE KOOKIVa £Xouv dnuioupynBei duo vEa peupaTa:

» X4+Y,: aVvOKUKAWPEVO UAIKO, TTOU PTTOPET VA agloTToINBE XWPIg
TTPORANUa

»> X,t+Y,: UTTOAEIJJUA, TTOU TTEPIEXEI XPNOIPNA TTPOG AVAKTNON UAIKA
KAl JTTOPEI VO ETTECEPYAOTEI TTEPAITEPW.



[MocooTo avakTtnong (recovery)

X
MooooTtd avakmong Tou X eivar: — R(x,) = —--100(%)
x[l

BaOuog kaBaporTnTtag (purity)

X
BaBuog kabapdtnTtag Tou X sivar:  P(x,) = ———-100(%)
'Xl T -}}1

AtrodoTIKOTNTA dlaxwpliouou (efficiency)

ATTO00TIKOTNTA dIaXWPIOUOU (TTPOCHETPATAI TOOO N AvAKTNON 000
Kal N Kabapotnta):

X, B
X,

*100 = 2, % *100

Xﬁ]

| -

[ -

E{X.Y} =

~ |~

=



AgpPOdIOXWPICTEG

« Alaxwplouog ye Baon tn rukvoTnta (air classification):
XPNOIUOTTOIEITAl YIA TOV JIAXWPIOHO EAAPPWY UAIKWV
(xapTi, TTAAOTIKO) aT110 BapuTtepa UAIKG (O1dnpouxa

METAAAQ) ue Baon TN dlagopa Bapwyv o€ peUUa aEpa.



TUTTIKO OUCTNMA AEPOOIOXWPICTN

star feeder

O light
® heavy

2.€ OTAAN JE OXNMA ZIg-
Zag, O AEPAC EICEPXETAI
a1ro TN BAon TPOC TA
Tavw.

O dlaxwpPIoNOC
eTTavalauaveral oe KaBe
KAQOMQ CEXWPIOTA Yia va
LUEIWOBOUV Ol TTPOCMIEEIC.



Settling Chamber

A
Setthng
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AEPOJIaXWPICTHG
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MayvnTiKoi 10X WPICTEG

e MayvnTikoi dlaxwpIoTEC (magnet separation): yia
TNV avAKTNON O10NPOUXWV METAAAWY ATTO
OUMMEIKTA aTTORANTO PE XPNON HayVNTWV:

- Meta atro Tepaxiopo/peiwon peyEboug
(shredding) Kai TTpIV TOUC AEPODIAXWPIOTEC
(air classification)

- MeTQ A1TO TEPAXIOUO KAl AEPOBIAXWPIOTEC



MayvnTiKoi O1aXWPICTES

Magnetic Belt -
First Stage

Magnetic Belt -

Second Stage

2

VIBRATORY
FEEDER

Mixed Waste or \ Ferrous
Commingled / \
Containers
¥ Non-Ferrous v Non-Ferrous
o _—
Q) ()
Non-Ferrous Collection Conveyor
top-mounted magnetic separator
STATIONARY PERMANENT ¥ ;
UPPER BELT '\ . MAGNET ASSEMBLY Uberband- Magnetscherder .

DDDé_

Magnet %

3577 1, ' T

ADJUSTABLE DIVIDER

CLEANED NON-MAGNETIC
MATERIAL

P &
Y

lateral discharge

N
N3
\J
Y

longitudinal discharge at conveyor end






OTTTIKOI O1AXWPICTEG
(NIR-Near Infrared Detection)

* MepIKa UAIKA, OTTWC
TetraPaks® kai TToAAG
TTAQOTIKA, JTTOPOUV va
avIXvVeuBouv aTro T0
UTTEPIWOEC (PACHA TOUG.

« O dlaxwpIiouocg cival
TTAPOMNOIOC JE TOUC
QEPOOIAXWPIOTEC.




OTTTIKOI 01X WPICTEG

* Ol omTiKoi dIaXWPIOTEG
avayvwpidouv TO XpWHA TWV
OWMAaTIOIWYV KAl TN CUVEXEIQ
Ta KATEUBUVOUV O¢€
CEXWPIOTOUC KADOUG ME
EKTTOMTTEC OUMTTIEOUEVOU
agpa.




2UUTTIECTEC () OEMATOTTOINTEG)

® 2 UUTTIEOTEC. QUCAVOUV TNV TTUKVOTNTA TWV
ATTOBANTWY, WOTE N ATTOOAKEUON KAl JETAPOPA
TOUG VA YIVETAI TTIO ATTOTEAECUATIKA KOl JE
UIKPOTEPO KOOTOC
o [lapExouv ocuutriecuevo RDF
- TTpeoec (balers)

- can crushers



2UUTTIEOTEC




MEeTO@OPIKES TAIVIEC

e XpPNOIUOTTOIEITAI OE EYKATAOTACEIC YIA
dlaxeipion, METAPOPA Kal ATTOBNKEUON
ATTORANTWYV

e ETTiONG, XpNOIJOTTOIEITAlI O OUVOUAONO ME
TNV XEIPOBIAAOY TWV ATTORBANTWV



METOQ@OPIKEG TAIVIEG

Retumn idiers

Retum roller
Belt
Baelt
Angled
idiar
(a)

\{,
“’Suppart idlers on
<L) continuous plate
‘ Return idlers

Return roller

Belt __Drag strip

(c)



Mnyavikn o1aAoyn AZA
Avopeplypeva AZA

l

Znueio cuAdoync

l

XELPWVAKTLKN MeyaAa avTlKelpevVa

QTIOUAKPUVGON UALKWYV Xaptovl
TEUAXLOUOC Ztﬁnp-}i UALKQ
QAEPQAC A€ POKATAVEUNTHAC Bapea ‘SM(IVUF]‘ELKOF
i | ehadisd Laxwftcpoq
ZUAoyn < - ! .
c:(é j\’ﬂ KukAwVLKOG Slaywplotnpag Vrabel
l 15 l npoc XYTY

OKOVN

Kuplwg opyavika mpocg kavaon



Mnyxavikn o1aAoyn AZA

Mixed MSW

Collection vehicle l

Front-end

Receiving area

loader l

Manual removal
of materials

Bulky items

—= White goods

conveyor system

Front-end loader l

Air to
atmosphere

!

Cardboard

Shredding

—= Moisture loss

Conveyor l

Air
classification

Heavy fraction Magnetic

—= Fermous

separation
Conveyor - metals

Prneumatic
conveyor

l Light fraction l

Residue to

Dust collection

Cyclone

—

separator

[andfill

l

Dust

Conveyor l

Mainly
organic fraction



Mnxavikiy o1aAoyn AZA



AVOKUKAWOGIHO UAIKA



[TuaAi

* O dIaXWPIOPOC YiveTal e Baon 10
Xpwpa
« 3 KATNYOPIEC YUaAioU

&

o H dlaAoyn otn TTNyN €ivai
1I0IAITEPWC ONUAVTIKN.

o HAEKTPO-OTITIKOI OIAXWPIOTEG
UTTOPOUV va dlaxwpioouVv
OTTaCMEVA YUQAIQ.



MEOGodoI yia xpnon yUuaAiou

= Emravayxpnoipotroinon
TT.X. MTTOUKQAIQ

=  AVOKUKAWON
TT.X. iVEG UQAoU

= Downcycling
T.X. uaAofBaufakac yia pévwaon, TTupoTouAa












Case study — YAIKO YIO KOTOOKEUEG

Phase 1: Pre-crush to 40mm Phase 2: Blend/10mm Crush Phase 3: Blend to 5%
* Bl A Tl
B e o I d S (S S S
;:,.‘i‘\\ ¢ '. . , - : ; X ;. ’A;. ‘{"{
P e j'/ R ._'n 15 P ;
AN >
— . ] - R
3 IPNES il 4
LA > g L -
. iy { Nt P Sr‘ /}..1 : .‘ -,"") ' : |
Ko > o AT Al e S sl AR OR NG T L
Pre crush glass to 40mm Blend crushed glass with Back to normal production
; - feedstock e.g. p-metal in a cycle of M4 base course,
using only jaw crusher
gonyl 50/50 ratio and crush down blend 10% of 10mm
Allows easy blending. to 10mm. crushed glass feedstock
Product more into product during
homogonous and gives manufacture giving final
opportunity to hand pick product with
out rubbish. 5% crushed glass.







MEeTOAAIKEG CUOCKEUQTIEG
(o1dnpouyxa HETAAAQ)

* EKaTOPPUpIa OI0EPEVIA KOUTIA XPNOIUOTTOIOUVTA
VIO CUCKEUQOIEC TPOYIUWV aTnV EAAGOQ.

e O xaAuBacg eival 100% avakuKAwWGIUOo UAIKO.

* MTTOpEI VO aVOKUKAWBOEI TTOAAEC POPEC XWPIC va
XAOEl TNV TTOIOTNTA TOU.



XaAuBag: O TrTpwTaBANTAC AVOKUKAWONG

= O xaAuBag ival 1o 1m0
QVOKUKAWOIWO UAIKO ouoKeuaaiag
otnv Eupwtmn.

* To 100% TOU QVaKTOPEVOU XAAURa
XPNOIJOTIOIEITAI VIO TTAPAYWYI) VEOU g
XaAufa.

= O1 eTAIPiEC AVAKUKAWONG XaAuBa
gival 101aiTEPA ATTOTEAECUATIKEG Kl ;
KEPOOPOPEC.

= 2T1OXO0C N £TTiTeUEN 80%

QVOKUKAwOoN XaAufa atro

METAAAIKEC CUOKEUQTIEC HEXPI TO
2020.

60

40

0

Recycling rates for packaging
materials in Europe (2010)

T1%
o,
64% 68%
340

Plastics Beverage Aluminium Glass Steel
cartons



AvakTnon XaAua

O xaAuBacg £xel ayvnTIKEC 1010TNTEC,
KOl UTTOPEI EUKOAQ va avakTnOei/
OIaXWPIOTEI ATTO TA ATTOBANTA.

H eukoAia oTnv avakTnon KAVEl TNV
QVOKUKAWQGN TTIO OIKOVOWIKI) (cost
effective).

AucnMEVN avakTtnon onUaivel
AlyOTEPOC XaAuBac (atrof3AnTo)
diaTtifetal oe XYTA.

AKOMO KAl aVv Ol JETAAAIKEC
OUOKEUQTIEC aTToTEQPPWOOUV, O
¥AaAuac utropei va avakTnOei atro n
TEPPA aonc.




AVaKUKAWON XaAuRa
(closed recycling loop, open product loop)

®* Me 10 Alwaipo, o0 XaAuag PTTopeEi Each recycled can saves
Va ETTAVAYPNOIYOTTOINBEI o€ B Meairabie uaniity of vingin material
dlagpopa TTpoidvTa (open product
loop properties).

® O xaAuPBag avakukKAwveTal O€
KaIvoUupyio XGAuBa Kal UTTopEi va
XpNoiyoTtToINBei o€ auTokivnTa,

KOTOOKEUEG, CUOKEUAOIEC, KATT. of Other
ucts

® O1 xaAuBoupyiec xpeialovral &5 Usod Gan ][{: Ecmppmm]
UETAAAQ (scrap metal), otoTE OTNV ]

TTPAYMATIKOTNTA Eival JOVADEG
QVaKUKAWONG.




AVOKUKAWON XapTIOU

E@nuepioeg
[1ep100IKA
XOpPTOVI

XapTi EKTUTTWONG
ddakeAol

2 UOKEUAOIEC
K.Q.



AVOKUKAWON XapTIOU

To AVOKTWHMEVO XapPTi a1rd atmroRANTA €ival TTOAUTIMN
TNYN YA TV XapToBiopnxavia




AVOKUKAWON XOPTIOU

2 UAAOYI) avaKUKAWGOIUOU XapTiou




Bioynxavia xapTtiou

Global Demand-Supply & Forecast
Source: RIS| Outlook for World Tissue
Business Forecast 2009

W. Europe

Consumption
2007: 6,227
2011: 6,945
2016: 7,868

Prod 2007: 5,960(234)
Net Trade 2007:

N. America
Consumption
2007: 8,015
2011: 8,423
2016: 9,022
Prod 2007: 7,761 (217)

Net Trade 2007:

L. America
Consumption
2007: 2,923
2011: 3,538
2016: 4,522
Prod 2007: 2,700 (197)

Net Trade 2007:

Africa
Consumption
2007: 466
2011: 578
2016: 773
Prod 2007: 426 (72)

Net Trade 2007:
Legend
» Consumption & Capacities in MT 000

* Net Trade in MT’000 ( +ve Exports, -ve Imports)

E. Europe
Consumption

2007: 1,241
2011: 1,657
2016: 2,325
Prod 2007: 1,081(129)
Net Trade 2007:

Near & Middle East
Consumption
2007: 712
2011: 941

2016: 1,342
Prod 2007: 607 (48)
Net Trade 2007:

China
Consumption
2007: 4,271
2011: 5,805
2016: 8,335
Prod 2007: 4,259(1741)
Net Trade 2007: 308

Japan
Consumption

2007: 1,800
2011: 1,880
2016: 1,940
Prod 2007: 1,793(186)
Net Trade 2007:

Asia Far East
Consumption
2007: 1,481
2011: 1,802
2016: 2,259
Prod 2007: 1,387(231)

Net Trade 2007:

Oceania
Consumption
2007: 367
2011: 416
2016: 488
Prod 2007: 271(13)

Net Trade 2007:




AVOKUKAWON TTAQCTIKOU
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Use of Plastic

The world's annual consumption of plastic materials has increased from around 5 million
tonnes in the 1950s to >100 million tonnes today

hechanical Medical
toysfeports  engineering footwesar
3% 1%
3%
agricutture
7o Packaging
35%
transport
8%
One tonne of plastics is
f“*“““"ag";“sewa* equivalent to 20,000 two litre
8% drinks bottles or 120,000

carrier bags

electrical and

electronics o
5% Building and

construction
23%

hitp://dl.dropbox.com/u/21130258/resources/informationsheets/plastics.htm

Plastics consumption is growing about 4% every year in Europe



AVOKUKAWON TTAAOTIKWY OUOKEUAOTIOG

e 2TNV EupwTrn, T0 TTOOOCTO AVOKUKAWGONG TWV TTAACTIKWV
ouokeuaaoiag (wasted packaging plastic) ivai Trepitrou 40%.

* [Napayovtal 31 kg TTAACTIKAC ATTOPPIYMATIKIGC CUCKEUQOIAC
ava ATouo Kal €106 (TTou atroteAei To 60% TOU CUVOAOU TWV
TTAQCTIKWY ATTOPPIMUATWY) OTNV EupwTrn.

e ATTO TO GUVOAO OAWV TWV TTAACTIKWY QTTOPPIMPATWY (OXI JOVO
aTT0 oOUoKeuaaoia) otnv EE-27:
« 30% avakukAwon
« 39% kauon
* 31% XYTA



o¢ EE,

WPEG EKT

KAWOoN TIPog AAAES XU

’

’

WV TIPOC avakv

DV TIAQOTLK

£C ATOPPLUHATLKWV TT
2015 éwg Maptio 2018

ESaywy

350.000
300.000
250.000
200.000
150.000

100.000

50.000

810Z-duvy
810Z-dYW
810Z-830
810Z-NvI
L10Z-¥3V
LIOZW3ION
L10Z-1U33
L10Z-DiI0
LIOZ-JAY
L10Z-VAOI
LLOZ-NAOI
LIOZ-SHYWN
L10Z-duY
L10Z-dYN
L10Z-830
L10Z-NVI
9L0Z-H3V
910Z-W30N
910Z-1U33
910Z-Di0
910Z-JAY
910Z-VAQI
910Z-NAOI
910Z-2HYN
910Z-duv
910Z-d¥W
910Z-830
9L0Z-NVI
SLOZ-HIV
SL0Z-WION
SL0Z-X0
SL0Z-1u3z
SLOZ-JAY
SLOZ-VAOI
SL0Z-NAOI
SLOZ-THYWN
SLOZ-duv
SL0Z-dYIN
Sl0zZ-830
SLOZ-NVI

=»AMn =Mohawoia =Bietvap =Toupkia =Ivdia =Ivdovnoia =TaiAdvén =Taifdv =Kiva =Xovyk Kovyk

eurostat i@



ATToO00uNON TTAOCTIKOU

Approximated Time for Compounds to Biodegrade

Product Time to Biodegrade
Vegetables 5 days- 1 month
Paper 2-5 months

Cotton Tshirts 6 months
Orange Peels 6 months
Trees Leaves 1 year
Wool Socks 1-5 years
Leather Shoes 24-40 years
Nylon Fabric 30-40 years
Tin Cans 90-100 years
Aluminum Cans 80-100 years
Glass Bottles 1 million years
Styrofoam Cups 9200 years- forever
Plastic Bags 500 years- forever




Recyclates: complement to primary plastics

Goods
for industrial und
consumer use




Al1OXWPICHOG TTAOCTIKWYV

- _ _ Manual
@ Sieving @ﬂptmnl zorting @chec kingg
.



AVOKUKAWON TTAACTIKWV

ATTOTTOAUNEPIOHOG: EapudleTal o€ dlaXwWPICHEVA TTAQCTIKA
ava €ido¢ (uovotTAaoTIKa, TT.X. PET) TO oTroia yeTATpETTOVTAI
O€ MOVOEPN], TO OTTOIa OTN CUVEXEIQ ETTAVATTOAUMEPICOVTAI YIA
TN ONMIOUPYIa VEWV TTPOIOVTWV.

20ABOAuUCN (O1aAucon): Me Tn xprion dlIaAuTWY dI0CTTWVTAI
OpIoHEVA TTAACTIKA (TT.X. OIOYKWMEVO TTOAUCTUPEVIO-EPS) T1pOC¢
LUOVOMEP).

MupoAuon: MetaTpETTel MIKTA TTAQCTIKA 0€ KAQouATa
TTETPEAQiOU (UETA ATTO ECEUYEVIONO UTTOPOUV va
dnuIoupynBouv vEa TTOAUMEPN).

Agplotroinon: E@apuoleTal o€ PIKTA TTAACTIKA, TA OTTOIA
LUETATPETTOVTAI O€ KAUOIMO AEPIO (Syngas) TTou JUTTOPEI va
XPNOIMOTTOINBEI yIa TTapaywyn HEYOAUTEPWY OOMIKWV
OTOIXEIWV YIa dNUIoOUPYIa VEWV TTOAUUEPWV.



MIKPpOTTAOOTIKA

»  [1INaOTIKG peyEBOUC < 5 mm, TTOU UTTOPOUV VO PTACOUV Kal JEXP!
HEPIKA Nnm (oTTOTE opidovTal WC VAVOTTAAOTIKA e ueyédn 1-100 nm).

> TMpwtoyevn MI: INpwTtn UAN yia TN Blopnxavia rapaywyng
MAKPOTTAQOTIKWYV. AOYW dlappowV (TT.X. KATA TN METAPOPA) UTTOPOUV
va dlappeUCouUV aTOo TTEPIBAAAOV.

» Acgutepoyevn MI: INpoEpxovTal atré OPUUUATIONO HAKPOTTAQCTIKWYV
(T7.X. QTTOPPIUMATIKA TTAQOTIKA OUOKEUQOIWY, TTAAOTIKA
OepuokNTTiwV) AOYW QUOIKAGS OOPAC TOUG ATTO TOV NAIO, AVEUO, KATT.
(weathering).



AVOKUKAWON OXNUATWY OTO TEAOG TOU

KUKAOU {wNC¢ TOUG
(Recycllng of end of-life vehicles)




Oonyia TnG EE yia oxnuarta oto TEAOG
TOU KUKAOU {WNG TOUG

* EQapuootnke to 2000 (OKT)
« MTTAKE O€ €0VIKN vouoBeaia eviog 18 unvwyv

* ATTaYOPEUON CUYKEKPIUEVWY OUCIWV OTA KaIvoupyla oxnuaTa
(Pb, Cr, Cd, CrV!, ue katroiec e€aipéoeiq)
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2UCTAON OXNMATWYV
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AVOKUKAWOCT OXNUATWYV

AvVoKUKAwON og duo-oTadIa:

* [lpwTO OTAOIO: ATTOOUVOPPOAOYNON
OXNUOTOG

ATTOUAKPUVON UYPWV Kal ETTIKIVOUVWY OUCIWV,
AvAKTNON AQVTOAAQKTIKWYV

* AeUTEPO OTAOIO: TENAXIOUOC

< TO KUPIO NEPOG TOU OXNMATOC ATTOTEAEITAI ATTO
XAAuBa (Trepitrou 68%), TO OTTOIO AVAKUKAWVETAI O€
XaAupBoupyia

< H avakUKAwon pn-o1dneouxwy THNUATWYV gival
£CioOOU ONUAVTIKN.



AVOKUKAWOCT OXNUATWYV

@ RECYCLED PARTS

DISMANTLING
: : _ z Developing technologies to
and plastic parts as well
'@ ADVANCE DISMANTLING
Improving Lhe ease of removing ) SHREDDING-
batleries, extracting oils and " AUTOMOBILE SHREDDER
other liquids and treating RESIDUE (ASR")
alr bags RECYCLING

Reducing ASR through optimal
des/gn of parts and recydling

methads
@ REUSED PARTS
" DISMANTLING
Imprewving the sase of
dismartling components y FINAL PROCESSING

o makea them reusable = (LANDFILLS)



HAEKTPIKEG KAl NAEKTPOVIKEGC OUOKEUEG
(WEEE: waste from electrical and electronic equipment)




HAEKTPIKEG KOl NAEKTPOVIKEGC CUCKEUEC

* OIKIOKEC OUOKEUEC

* HAEKTPOVIKOI UTTOAOVIOTEC

* HAeKTPOVIKA VIO puxaywyia

o NQUTTEC

* EpyaoTtnpiakoc eCOTTAIONOC

* TnAeopaoeic Kal AAAa Yneplaka peca



2KPOTT NAEKTPOVIKA

KévTpa Kal Biounxavie¢ cUAAEYOUV OKPATT
NAEKTPOVIKA VIO avOKUKAWON.

KupioTtepa TpoAnuara:

* ETepoyevnc ouoTaon

* [1AABoC¢ putravTwy, ottwg CFCs, heavy
metals, PCBs



Iron and steel

Non-flame retarded plastic
Copper

Glass

Flame retarded plastic
Aluminium

Printed circuit boards
Other

Wood & plywood
Concrete & ceramics
Other metals (non-ferrous)

Rubber

2UCTOON UAIKWYV

Composition [weight %]

47.9

50

60



MepiBaAAovTIKA (NTAMOTA

KUplol puUTTAVTEC:
MoAuBdo¢ o KaBodikoug
OWANAVES (AuxVieg) Kal
NAEKTPOVIKA KUKAWMATA
Kaduio o€ JIOKOTITEG

Bpwpiouxol eTiBpaduvTég
PAOYag

AvopB06d0LoC TPOTTOG
OlaXEiPIONG ETTIKIVOUVWV
OUCIWV.



ZnTApATAa oTnNV avaKUukAwon WEEE

* MeydaAol 6ykol — upnAn ¢NTnon Kal Taxeia
TTaAQIiWON TWV CUOKEUWYV

e [TOAUTTAOKOTNTO (QTTAITOUVTAI ECEDIKEUMEVA
ouCoTNMOTA)

* OIKOVOMIKRA avTauoIfn
‘EAA&1pn vopoBeoiag



AvakukAwon WEEE

Electronic Waste

Disassembly

{
f f ' vy | f '

Standard Cables. Large Metal Metal,  Glass Plastics Battery Mercury Glass Plastics
Components Circuit Components  Plastics Woods (contain  (contain
(ICs) Boards Mixture lead) PBB/
PBDE
Re-use Further Treatment Refining Energy Special Special Destruction

recovery treatment landfilling




PoO&C NAEKTPOVIKWYV ATTOBANTWYV

GHANA
BENIN VIETNAM HONG

KONG

I From North
America

B From Western
Europe
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NNy£c aroBANTWY KATACKEUWYV KOl KATEOAPICEWV
(C&D waste)

» Kateda@ioelig, KATAOOKEUEG KOl OVOKOATOOKEUES KTNPIWV
» ToUBAa, okupodeua, Koviaua, KATT.

> YTTOAEIPPATA ATTO TNV ETTECEPYATIA UAIKWYV KOTOOKEUNG

» =UAq, mAaoTika, UETaAAa, KATT.

» YTTOAEIMMATA ATTO TIG EKOKAPES
>  Xwua, auuog, xalikia, KATT
» KaTaoKeUuEG OPOHWYV

» Ao@aAtog, xwuara, xalikia, KATT



MapadeiypaTa

""'..- -

ToUBAa Kai aAAa douika UAIKa

Kouuaria okupodéuarog



>Uotoon Twv C&D

Other MSW Recyclable

26% Aggregates

27%

Rock, Dirt, &
Sand
8%

/

D.\RB::}.M:I&I::I&
Wood

15%
Other °
Recoverable Recyclable
Material Metal

20% 4%



To Trapadeiyya tou Hong Kong

B Public fill reused for land reclamation (public filling area)

C & D waste disposed of at landfills

18 000
16 000
Eumu
212000
§1umu
©
X 8000
%ﬁmu
& 4000
2 000

0



http://www.epd.gov.hk/epd/misc/ehk03/eng/xls/7-3-c.xls

Alaxeipion C&D

SEFPARATE CONTAINERS OMN SITE

¥ ¥ ¥

transfer >




AvokukAwon C&D

C&D-Waste recycling
material

0-4 mm

C&D-Waste recycling
material

0-32mm

C&D-Waste recycling
material

32-x mm

C&D-Waste recycling
material

0 -63 mm

AlaXWPICHOC HE
Baon 1o uEyedog



Alaypauua pong yia diaXxwpeIiouo Kai
avakKUKAwon C&D

- O S - S S S S S S . S

' Construction and road construction waste I
l ll ll ll ll o
| e | | E—
Metals Plastlcs Car dboard Wood Metal | nght fraction
material, diverse size
\-  C&DRecycling |
~\

—————————————————’

-~



E@apHOYEG TWV AVOKUKAWGCIMWY UAIKWV

ATTOBANTO KATAOKEUWV

» KaTtaokeuEC OPOUWY Kal
LOVOTTATIWV

» [1po0oBeTIKO OTO OKUPOdEUQ
META ATTO ETTECEPYATIA
ATTOBANTA ATTO KATAOKEUEG
OpOHWV

» AtreuBeiag xpnon n xpnon HeTa
aTTO TTPOEPYOTia
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Questions

& Answers




