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duon Twv amoBARTWYV
> Opyavika (combustible — kauoiua)
» Avopyava (non-combustible — adpavn)
» Bloatmrodounoipa
» AVOKUKAWQOIUQ
» Emikivouva

» MoAuopuaTika



Mapaywyn AoTIKwyV ATToBANTWY

* H Movadiaia lNapaywyn AmoAnTwy (MIMA) kai o
PuBudc Mapaywync AmmoBARTwy (Pr1A)
TTEPIYPAPOUV TNV TTapaywyn atmoBARTwY (ouvnBwg
ekppadleTal o€ BApog).

e 2NMUAVTIKA OTOIXEIA VIO TNV EKTIUNON AVAYKWYV O€
£COTTAIONO, CUCTAMATA Kal TTAAva dlaxeipiong



Movadiaia Trapaywyn amroAnTwyv (MIA)

MIIA = apoc ammoAATWYV TTOU TTAPAYEl Eva ATOUO O€ JIa NUEPQ
(Kg/ cap. day)

Mepioxn MIMA
(kg/cap.day)
XWwpeC pe oAU XaunAé eigddnua (r.x. AiIBloTia) 0,4
Avarrtucoopeva kpartn (m.x. Aiyutrrog, BpadiAia) 0,7
Biounxavikd avarmTuypéva Kkparmn 1,1
MAouoia kpdrn (.x. Kavadag, EABeTia) £we 2,5
EAAGOa 0,8-1,0




PuBuoécg mapaywyng atmroBAnTwy (PrA)

PIA = mAnbuouoc x MIIA (kg/day) (tn/yr)
n

BZ, 5 Bapog Cuyiong yia KaBe atroppipparo@opo (kg)
BA, = ATTOBapo Tou atroppipparo@opou (kg)
T = XPOVIKNA TTEPIOdOC TTapakoAoUBbnong Kal HETPNONG

(NMEPEG)



MEon TTOIOTIK CUCTAOT OOTIKWYV ATTORBANTWY OTNV
EAAGOO ava TTEPIPEPEIN
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Méon kata Bapog cuotacn AZA otnv EAAGda

1997 2007
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[Mo10TIKA oUoTACN OIKIOKWYV AaTToBARTWY 0TV KPpATN
(2004)

METAANA

YNOADIMA  AAPANH 391% anovminio
587% 2,67% | 1.44%
MYAAI
MAAZTIKA 5,33%
16,85% AZYA

5.24%

XAFTI
19.84%

TPOZ. YTIOAAEIMMATA,
A%



2U0TOON OIKIOKWY ATTOBANTWY O OIAPOPEG TTOAEIG

- NMNooooT6 (%) Kata Bapog
Néa Yopkn  Xovyk Kovyk BoudaTtréotn [Mekivo (M'IT(IJ\ITI((])I\((;XVTé
(HMA, 2008) (2010) (Ouyyapia, 2005)  (Kiva, 2009) 2\607) 3
32.7 20.5 14.6 10.3 10.7
14.1 20.6 16.7 9.8 4.3
6.9 1.7 1.8 0.8 2
4.4 5.1 2.2 0.6 0.7
I 192 7.3 35.3 9.2 14



kg per inhabitant

MNapaywyn amroBANTwWY (kg) ava katoiko (EE)
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MNapaywyn atroBAATWY A1TO OIAPOPES
OpPaOTNPIOTNTES KAI VOIKOKUPIAQ (2014)

EEopuin Metamoinan EvépyeLa K,?J&%ﬁ:féég‘ Ag‘;‘;g:m::#t"zgg OwLakd
EkatoppUpLa tovol kg avd kdrotko (%)
EU-28 25029 4931 281 10.2 37 347 14.9 8.3
BéAyLo 65.6 5838 01 21.7 21 402 23 8.6
BouAyapia 179.7 24872 88.6 2 54 0.7 4.0 15
Toeyia 234 2223 1.0 18.8 43 40.2 218 13.9
Aavia 201 3558 01 6.4 54 526 18.5 17.1
leppavia 3875 4785 19 15.8 2.6 53.3 16.9 95
EcBovia 218 16 587 36.3 20.2 326 31 56 22
IpAavsia @ 15.2 3285 17.8 > 21 124 57.6 10.0
EAAGSa 69.8 G404 67.9 7.0 15.6 0.7 23 6.5
Iomtavia 1105 2378 16.9 134 43 18.5 283 18.3
FaMAia 3245 4913 07 6.7 05 70.2 13.1 8.8
Kpoatia ™ 3T 879 01 : 32 16.6 489 3.2
Itahia 159.1 2617 0.6 16.7 2.0 325 295 18.6
Kompog @ 2.1 2 406 . : . 31.0 489 202
Aetovia 2.6 1315 0.2 94 -3 17.3 18.3 271
ABouavia 6.2 2114 0.4 421 1.6 7.0 301 18.7
AouEepBoupyo 7.1 12713 18 40 0.0 845 6.1 34
Ouyyapia 16.7 1688 0.5 16.2 13.9 207 31.0 o
MdAta @ AL 3896 >3 5 0.2 745 13.8 9.3
OM\avéia 1332 7901 0.1 101 13 68.1 14.1 6.4
Auotpia 55.9 G 541 0.1 9.7 0.9 721 9.8 .5
MoAwvia 179.0 4710 423 17.6 122 95 13.7 46
Moptoyahia 14.6 1402 1.9 17.9 12 10.3 36.3 323
Poupavia @ 175.6 8820 87.0 . 4.0 0.6 6.2 22
ZAoPevia 47 2273 0.2 281 13.5 17.4 289 12.0
ZAoBakia @ 8.9 1636 32 > 6.1 15.6 554 19.6
dwAavdia 96.0 17 572 65.4 10.7 15 17.0 3 17
Zoundia 167.0 17 226 832 34 1.3 53 45 25
Hvwpévo Baoilelo 251.0 3885 10.5 3.2 13 48.0 26.0 11.0
IoAavéia @ 45 1651 0.0 17.6 0.3 21 36.1 44.0
Aytevotdw 0.6 14919 1 20 0.1 0.0 0.4 859
NopBnyia 117 2283 2.8 : 13 23.0 52.7 20.3
MaupoBoivio 1.2 1872 225 52 310 92 15.3 16.1
NrA Makedoviag 22 1058 34 67.9 233 05 49 0.0
ZepPia 491 6890 845 1.8 8.1 0.6 07 33
Toupkia @ TE% 947 42 z 32.8 : 20.2 42.8
Boovia kat EpleyoPivn @ 0.5 1161 1.6 272 711 0.0 0.0 0.0
KéoofBo (UNSCR 1244) 1.0 574 19.3 7.0 0.0 0.3 26.3 47.0




NMNapayoueveg TToooTNTEG AZA OTOV EAANVIKO XWPO
(Eurostat, 2015)
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AI10@OPETIKA €10N TTAACTIKWYV

PET (polyethylene terephthalate) (mAaoTika ytmroukdAia)
PVC (polyvinyl chloride) (cwArveg, TAaoTIKEC BETEIC)
HDPE (high density polyethylene) (doxeia yia yaia)

| DPE (low density polyethylene) (cakoUAeg)

PP (polypropylene) (updopara, Brikeg)
PS (polystyrene) (TrAaoTikég KoUTTEC yia KapE)

Other multi-layered plastic materials (doyeia Ketchup)



AI10@OPETIKA €10N TTAACTIKWYV

| Symbol Acronym Polymer Uses
A"
Palyethyl
u.b PET : ° veht: T”te Fizzy drinks bottles
PETE erephthalate
High densi
é:} HDPE 'f’ t:”ﬁ't"' Water bottles
{DPE polyethylene
i 3: i PV Polyvinyl chloride Food trays
v
Low densi
és LDPE pnlvethvle:l; Plastic bags
LOPE
& PP Polypropylene Microwavable containers
FP
& P Polystyrene Vending cups
F3
675 OTHER Other plastics such as Toys

acrylic, polycarbonate




Eidon BIOTTAACTIKWYV

Mnyn

MOPACKEUNG Bioamodopnoipo TMapadetypa

OpuKTO KauoL- PE, PS, PVC,
TTAaOTLKO YupBatiko Ho (metpéAato, 'OxL PP, PC’
PUOLKO 0€PLo)

AvavewoLpEg
, TNYy&¢ (KoAa- . Bio-PE, Bio-
Blopagicopive HTTOKL, {axapo- Oxt PET, Bio-PVC
TEUTAO
: : , OpUKTO KaUoL- PBST, PCL?,
Sl ciicr Bloomodopnotwgo  po (metpéAato, Nat
L PBATS
PUOLKO 0€PLo)
: AvavewOoLpEg
Blopueigepevo : mNYyég (KaAo- PHAT, PHB™,
Kal Bloarmodopn- : , Nat
HTTOKL, (axapo- PLATt
OLho
TEUTAO)
*: polycarbonate §: Polybutylene **: polyhydroxybutyrate
t: polybutylene succinate adipate terephthalate t1: polylactic acid

t : polycaprolactone 9: polyhydroxyalkanoates






Each EU citizen creates 31kg of plastic waste per year

Plastic packaging waste produced in EU countries per person ig 2015

kg/person

* Figures for Denmark, Malta, Romania und Cyprus are 2014 r
Al N statista %

@sStatistaCharts Source: Eurostat



lMocooTd TTOPAYWYNS TTAACTIKWY aTTOBANTWYV (post
consumer) og EU-27, Nopfnyia kai EABeTia

Others
(Furniture etc.) EU-27, NopBnyia kai
Agriculture  13% EABeTia Trapdyouv 24.9
5% megatonnes TTAQCTIKWYV
House wares, atToBAATWV
Leisure, Sports
etc
3%
WEEE
5%
Autu;ﬁotwe Packaging
j 63%
Building &
Construction

6%



Mapaywyn Kal avakKTnon TTAACTIKWYV
atroARTWY oTI¢ HIA (2012)

(a) (b) (c) (d) (e) (f)
Type of Product Generation (Short % of TuFaI Recovery % of Total Recovery
Tons) Generation (Short Tons) Recovery Rate (%)
HDPE 5,530,000 17.4% 570,000 20.4% 10.3%
LDPE/LLDPE 7,350,000 23.1% 390,000 13.9% 5.3%
PET 4,520,000 14.2% 880,000 31.4% 19.5%
PP 7,190,000 22.6% 40,000 1.4% 0.6%
PS 2,240,000 7.1% 20,000 0.7% 0.9%
PVC 870,000 2.7% 0 0% 0%
All Plastics 31,750,000 2,800,000 8.8%




Millions Lbs. Plastic
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Alakupavon (%) Tng cuoTaong Twv
AoTIKWV ATTOBARTWYV

* ["ewpyaeikn TTEPIOXN
* OIKOVOMIKN avaTrTucn

* [NopTEC (Festivals) ]‘ ] ]

o TUTTOI ETTIXEIPIOEWV

. AMa (?)




[[ewypa@IKN TTEPIOX N KAl QPUOIKOI
TTAPAYOVTEG

[[ewypa@ia (KAiya = KNTTEUTIKA aTTOBANTA)
ETTox TOU XpOvou (TTX. ¢ppouUTa Kal AaXaVIKA)

Tepaxiotc (blender) Tpo@ipwy otn Kouliva (KUpiwg

oTic HIA)
2.UXvOTNTa CUAAOYNG (EUKOAIa oTn 0100€0nN)

XapaKTNPIOTIKA KABE TTEPIOXNC



PuBuoécg rapaywync atmroAnTwy (Pr1A)

AlaAoyn otn TNy / avakKUKAwWON
[ewypa@IKn TTEPIOXN / ETTOXEC
Aucnon tTAnGucopou

[MukvoTnTa TTANBUOPOU

2.UxvoTnTa oUAAOYNG

Oikovouikn karaotaon (AEIT)
NopuoBeaia

[TOAITIOUIKO KAl KOIVWVIKO ETTITTEDO
MEyeBOC VOIKOKUPIWY

EvnuEpwaon KATavaAwTwyv
E@pappoyn rpoypapuatwy (Pay-As-You throw programs)



Mapaywyn amroBAnTwyY otnv EU (€peuva)

e 2UOXETION METOCU TTAPAYWYNG ATTORANTWY Kal:

[MAnBuouou
[MANBUCMIOKAG TTUKVOTNTAG
HAIKIOKAG KATAVONNG
ATTaoxXoAnong

AET

OvnoiuoTNTAg

MéEyeBoC voIKoKUPIWY

— Avepyia

— Toupiouog

* H mrapaywyn amoBARTwy exel augnBei oTabepa
oTnv EupwTtn Ta teAsutaia 20 xpovia.



loxupOoTEPN CUOYXETION

* H TTapaywyn aucaveTal Je:
— [MANBuouo
— HAIkiakn kaTtavour) (15-39, atracxoAnon)
— PuBuocg aucnong AETT

* H mmapaywyr) JEIWVETAI O€ JECAIOU HEYEBOUC
VOIKOKUPIQ

e [lepIOXEC XAUNAOU €I000NUATOC EXOUV UIKPOTEPEC
TTOOOTNTEC TTAQCTIKWYV, XOPTIOU KAl XOPTOVIOU,
OAAG OXI OPYAVIKWYV



2UVOAIKN TTapaywyn AZA oTig HINA (2012)

251 Million Tons (before recycling)

Yard Food waste
trimmings 14.5% Other 3.4%
13.5%
Wood
6.3%

Rubber, leather
& textiles
8.7%

Paper & paperboard
27.4%

Metals Glass
8.9% 4.6%



Table 1. Generation, Recovery, and Discards of Materials in MSW, 2012*
(in millions of tons and percent of generation of each material)

Material Weight Weight Recovery as P?:rcent 'I:J"."eight
Generated Recovered of Generation Discarded

Paper and paperboard 68.62 44.36 64.6% 24.26
Glass 11.57 3.20 27.7% 8.37
Metals

Steel 16.80 5.55 33.0% 11.25

Aluminum 3.58 0N 19.8% 2.87

Other nonferrous metalst 2.00 136 68.0% 0.64

Total metals 22.38 7.62 34.0% 14.76
Plastics 3175 2.80 8.8% 28.95
Rubber and leather 7.53 1.35 17.9% 6.18
Textiles 14.33 2.25 15.7% 12.08
Wood 15.82 2.1 15.2% 134
Other materials 4.60 1.30 28.3% 3.30
Total materials in products 176.60 65.29 37.0% 11131
Other wastes

Food, othert 36.43 1.74 4.8% 34.69

Yard trimmings 33.96 19.59 57.7% 1437

Miscellaneous inorganic wastes 3.90 Negligible Negligible 3.90

Total other wastes 74.29 21.33 28.7% 52.96
Total municipal solid waste 250.89 86.62 34.5% 164.27

Includes waste from residential, commercial, and institutional sources.

t  Includes lead from lead-acid batteries.

t  Includes recovery of other MSW organics for composting.
Details might not add to totals due to rounding.
Negligible = Less than 5,000 tons or 0.05 percent.




PuOuocg rapaywyng A2A oTtig HIMNA (1960-2012)

250

— Pt
= =

A Total Msw generation (million tons)
2

253.7 250.4 750.9

2435

I-—I"I-‘.“*I.

4.74 .
104.4 7 a5t 45 e 1
444 438
4 3.83
2.96
2.68
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 22
g Total MSW generation -.- Per capita generation

1kg=2.20Ib

0

" Per capita generation (lbs/person/day)



Alaxeipion AZA oTic HINA

Combustion with
Energy Recovery

11.7%

Discarded
53.8%

AVaKUKAWON + KOUJTTOOTOTTOINON
(Recycling + Composting):

—1970: 6.6% (8 million tons)
—1980: 9.6% (14.5 million tons)
—1990: 16.2% (29 million tons)
— 2003: 30.6% (55.4 million tons)
—2012: 34.5% (86.6 million tons)



Country
lceland
Canada
Australia
Norway
Denmark
Germany
UK

France

PuBuoi Trapaywyng AzA

MSW generation rate
(kg/person/year)

1,030
760
690
675
667
640
599
555

Country
USA
Sweden
Japan
Turkey
Thailand
China
India

Bangladesh

MSW generation rate
(kg/person/year)

531
468
410
330
300
290
180
160



MNapaywyn A2A o€ oxXéon MJE e1000NUa

Country GNP Per Current Urban
Capita
(1995 US $) | MSW
Generation
(kg/capita/day)
Low 490 0.64
Income
Nepal 200 0.50
Bangladesh | 240 0.49
Myanmar 240 0.45
Vietnam 240 0.55
Mongolia 310 0.60
India 340 0.46
Lao PDR 350 0.69
China 620 0.79
Sri Lanka 700 0.89

Country GNP Per MSW

Capita Generation
(kg/capita/day)

Middle 1,410 0.73

Income

Indonesia 980 0.76

Philippines | 1,050 0.52

Thailand 2,740 1.10

Malaysia 3,890 0.81

High 30,990 1.64

Income

Korea, 29,700 1.59

Republic of

Hong Kong | 22,990 5.07*

Singapore 26,730 1.10

Japan 39,640 1.47

*Enormous quantities of construction and demolition waste




Mapaywyn AZA o€ oxéon UE E1000NMA

Waste Generation Per Capita (kg/capita/day)
Income Level
Lower Boundary Upper Boundary
14 2.1

High 0.70

Upper Middle 0.1 5.5 1.2
Lower Middle 0.16 5.3 0.79
Lower 0.09 43 0.60

Typical data estimated from data published by Visvanathan and Trankler (2004)  China (PRC)  Thailand  Sri Lanka

Unit generation rate (kg/person/year) 210-320 180-365 145-310
Composition (%) 100 100 100

— Kitchen waste/food waste 48 55 65

— Paper 7 10 12

— Plastic 9 10 7

— Glass 2 4 3

— Metal 1 3 4

— Wood 8 — 7

— Others (ash, textile, pottery, etc.) 25 18 2




MNpoBAeywn TTapaywyng AZA og oxXEon ME E1000NUA

1,200

956

_-—I-
=
=
=

800

600

400

Waste Generated (millions tons/year)

200

0
Urban Population (millions) 343 676 1293 2080 573 619 4 912
Waste (kg/capita/year) 219 343 288 344 473 628 77 840
Country Income Group Lower Lower Middle Upper Middle High
Income Income Income Income

B 2010 B Projected 2025



MNapaywyn AZA (kg/katoiko/€tog) Ta €tn 2001 kon 2010

Kg per capita
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MNapaywyn AZA (kg/katoiko/€étog) To 2016

Municipal waste generation in the EU Member States, 2016

kg per person

ec.europa.eu/eurostati

w2015 data *=2014 data **2012Z data



800 -

Municipal waste generation and treatment in the EU Member States, 2015
(in kg per person)
700 -
m Recycled or composted m Landfilled H Incinerated m Other
600 -
500 -
400 -
300 -
200 -
100 -
0_
2 X ¢ L L2 &L L & S @ F L L2 I P L& H» P Y L L L L DL X
S N ~ . > S
TS TSI S TESE & TS T 5 04
S 9 < 3
& S
* 2014 data instead of 2015 Ireland and Greece: data not available ec.eu ropa eUer rOSta‘t -



Nari xpeialopaote OedoOpEVA XapaKTNPIoMOU AZA?

Ta dedopeva xpeialovTal yia va dieuBetnBouv (NTAUATA OXETIKA UE:
* EOBvIKA TTONITIKNA
* [lepipepeiaka TTAGvVA yia TN dlAXEIPION TWV ATTORANTWYV
e AnNuoc¢ Kal ONUOTIKEC ETTIXEIPNOEIC
 NouoBeaoia
o 2XEOIOOMPOC Kal AsITOUPYIa EYKATOOTACEWY
* /\EITOUPYIKA KOOTN

* TlePIBAANOVTIKEG ETTITITWOEIG



« Emnpedadlel TNV TTOpaywyn atroBANTwWV:
— Meiwon TTePITTAC ouoKeuaaoiag (unnecessary packaging)
— XpNnon TTPoIoVTWY JEYAAUTEPNG DIAPKEIOG KOl duvVATOTNTA
emOIOPOWONC
— Xpnon AlyoTepou TTPWTOYEVOUG UAIKOU
— AUCNON aQVAKUKAWMEVWY UAIKWV OTA TTPOIOVTA

— AvATITu¢n oUCTAUATWY TTOU ETTITPETTEI TOUG KOTAOKEUQOTEC

va TTapAyouv AlyoTepa atroAnTa

— AMa (?)



2XEOIOONOC VEWYV TTAKETWYV
(Green Chemistry)







Common 60W Common 14W Philips 12.5W
Incandescent Bulb CFL Bulb AmbientLED Bulb
uses 60W per bulb uses 14W per bulb uses 12.5W per bulb
for 800 lumens for 800 lumens for 800 lumens

1 bulb lasts 1,200 hrs 1 bulb lasts 10,000 hrs 1 bulb lasts 25,000 hrs G ree n E n g i n ee ri n g

20 years = 21 bulbs 20 years = 3 CFL bulbs 20 years = 1 LED bulb



http://www.tennis-warehouse.com/descpage.html?PCODE=AWBAWP




EmiBpafeuon HEOCW aVOKUKAWONG




EvaioOnTotroinon Kai voyoBeoia

« EuaioBnrotroinon — avakukAwon, EKTTAIOEUTIKA TTPOYPAMMOTA

* NopoBeoia (EU, TW, JP, SG)

THE
MISSION

STARTS
HERE |

o
\ B



http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCM6Fq5S9o8cCFUyejgodOLYH8g&url=http%3A%2F%2Fwww.wpafb.af.mil%2Funits%2Fcev%2F&ei=-TLLVY6lC8y8ugS47J6QDw&bvm=bv.99804247,d.c2E&psig=AFQjCNHgqwzn129X-MKpiSax__7Sni3AJA&ust=1439466598052043
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Movdada eTravaxpnoiMoTToinocng VEPOU

- Water:
Heroes | ‘wm

Step ahead to find out the
3-STEP PURIFICATION PROCESS
used in the production of NEWater!

MICROFILTRATION/ R ULTRAVIDLET
ULTRAFILTRATION DISINFECTION




Municipal solid waste generation

for selected large cities in Asia
China
Nepal
y J ,I
/"/ 4
Kg per copita per day y
271 1905 g

] Human Development Index 2002
i 049 06 07 08 083
T —

o 1 country not included in the study
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Figure 2-7 Solid waste generation as a function of population density.

Source: (9)
Mepioxn MIA (kg/atopo/nuépa)
HKwpid (<2000 kdToiko) 06-~028
[MoAsic (<100.000 karokon) 08~12
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Figure 2-4 Monthly variation in the generation of municipal refuse In
Wisconsin and New Orleans. Source: (2, 3)
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Figure 2.2.3 Monthly variations in garden waste received at the municipal composting site in Aarhus, Denmark
(data provided by the Municipality of Aarhus, Denmark).



Sanford, Maine Solid Waste Trend, 2010 - Present

140
Pay-as-you-
throw reinstated
Pay-as-you-throw Sept. 2013 and
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)
& 100
c
c
2
=
X
)
g 80
60
40

2010 2011 2012 2013

Source: Sanford Public Works Department




PuBuog lNMNapaywyng vs PuBuog ZuAAoyng

* O1 puBuoi TTapaywyng OV CUMTTITITOUV JE TOUG
puBuouUc¢ ocuAAoyNC

* 4 -15% atmrwAeiec Aoyw:
(1) kopTtrOOTOTTOINONG, (2) KAUON o€ T(AKIa Kal bbq,
(3) 016Beon o€ atroxETeuan, (4) OWPEEG,
(5) avakukAwaon

* 4 — 6% yia dlauepiouara

« 8—-15% VIO HOVOKQTOIKIEC



[MloooTikotrOoinON A2ZA

« MeTtpnoeig
— Oykou kal Bapoucg
— PuBuou trapaywync atroBARTwyv
« MgBodol (TrTapaywync R ouAAoynq)
— AvAaAuon @oprTiou
— AvaAuon w@eANipou Bapoug

— AvaAuon icoluyiwv palag



Ava)\uan |.|£ Baan TO <popT|o

282 .'fzh.“‘_-,z f.




AvaAuon pe Baon 1o o@EAINO BAPOC



http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http%3A%2F%2Fwww.statweigh.com%2F&psig=AFQjCNEmzNyiEXvOdlCZNTr2jKG5_NG98g&ust=1468571162716602

AvaAuon 1c0Cuyiwv Hadag
* MeyaAuTepn akpif3eia
« MrtTopei va TTpayPaToTToINBEi O€ YEJOVWHEVA OTTITIO
N Jia TTIXEipION N hia Biopgnxavikr dpaocTtnpIoTnTA
e 4-0o100I10: (1) TTPOCOIOPIOPOC TTAAICIOU-0PIWV;
(2) avayvwpion OAwWV Twv dpaCTNPIOTATWY,;

(3) avayvwplion Twv pubuwyv TTapaywyng;

(4) TTPOCDIOPICUOG TTOCOTNTAG ATTORBANTWY TTOU

TTapayovtal, CUAAEYovVTal Kal atrofnkeuovTal



inflow
(materials)

Qutflow
(combustion gases and
ashes)

Stored materials
(raw material, products,

solid waste)

|

Outflow
(solid wastes,
solids in
wastewater)

System
boundary

Outflow
(materials)

Quttlow
(product)



‘Epeuva yia xapakKTnpIopo atroANTWYV

[0 va avayvwpIioTouV Ol TTNYEG, XAPAKTNPIOTIKA Kal
TTOOOTNTEC TWV ATTOBAATWY TTOU TTAPAYOVTA

2. UN\OYI TTANPOPOPIWV

MEBodoC delypaToAnwiag

[TpayparoTroinon WEAETNG TTEQIOU

[TpaypaTtotroinon €KkBeon ayopdc yia €10IKA& atroANTa

ExTiiNnON TTOPayOovVTWY TTOU ETTIOPOUV OTOUG pUBPOUC
TTAPAYWYNG ATTORANTWY



[MpocdI0PICHOG TG OUCTAONG TWV
A2A oTo TTEdIO

 ‘Eva avTITTpOOWTTEUTIKO
Ociypa A2ZA cUAAEyeTal
QTTO ATTOPPIUUATOPOPO
UIOC AOTIKNG TTEPIOXNG.

 [1a TNV A1TTOKTNON TOU
O€iyMATOC, TO POPTIO
apXIKA dlaIpeiTal o€
TEOOEPQA UTTOPOPTIA.




YTrodlaipeon QopTiwy




[MpoodI0PIOCHOC TS OUCTAONG TWV
A2A oTo TTEdIO

* Metd ammd ouvexeic dlaIPETEIC, Eva
Ocivpa 100 KIAwV CUAAeyeTal.

« ‘ETreita, 10 Ociypa dlaxwpileTal e
XEIPOOIaAOYN Kal KABE oUaTATIKO
(TTAQOTIKA, XOPTi, YUOAI, NETAAAQ,
KATT.) TOTTOBETEITAI OE CEXWPIOTA
doXEia.

* TeAIkQ, TO BAPOC KABE KAGOPATOC
KATAYPOPETA.




MeEyeBog OeiypaTog

[
\ Laboratory

@ AL
% ‘}“‘Aﬂaé’ :/

and
Sampling : Sub sampling ~analysis




MNapadeiyua:
YT1ro-0slypartoAnyia
10 3 TOVVOUG
OPYOVIKOU
KAAopaTog AZA yia
XNMIKA avAaAuon

Laboratory

matter

Shredder

Barrel

Dry bBlemding
Wet blending

High-speed
blending

Dirying at
aoc

Hammer mill

Final dry
samplhe



[d10TNTEC AZA

Yypaaia

KaTtavour peyEboug
Ei10IkO Bdapog

2. TOIXEIAKN avaAuaon
@epuoyovoc duvaun
MnXavIKEC I010TNTEC

BloatrodounoiyotnTa



[MpoCEYYIOTIK avaAuon

(proximate analysis)
Yypaaoia-Moisture

(BEpuavon otouc105 °C)
TEppa-Ash
(kauon otoucg 550 °C, avoixTto doxeio)
[1TnTIKA Kauolun UAn-Volatile combustible matter
(kauon otoucg 950 °C, KAeIoTO dOXEiO)
Mn-1rTNTIKOG avBpakac-Fixed Carbon

(UTTOAAEINA ATTO TITNTIKA KAUOIUN UAN)



Yypaoia

Alakupavon Aoyw:

* 200TAONG ATTORBANTWY
* ETTOXNG

» Kaipou

2. NMAVTIKN TTAOPAUETPOC VIA:

e @eppoyovo duvaun
 [Tapaywyn O1a0TOAAQYUATWYV
* BioatrodounoiuyotnTa






Tanner Diagram

% Moisture (W)

o Combustible (C)



Ei101kO Bapog

« EI0IKO Bapoc gival To BApog Twv atToBAATWY ava povada
oykou (e.g. kg/m3).

e 2UVNOWC avapEPETAl O PN-CUMTTIEOHEVA ATTORANTA.

* [lapatnpouvTal EVTOVEC OIAPOPOTIOINCEIC ME YEWYPAPIKES
TTEPIOXEG, ETTOXI TOU XPOVOU Kal dIAPKEIA XPOVOU
aTrodnkeuong.

2.NUAVTIKA TTAPAMETPOC VYIA:

— ATT0OnKeuon (aTTAITACEIC XWPEOU)
— 2UAAoyn

— Oyko XYTA



®don Slaxeipiong EiSi1ké Bdpocg (*9/,7)
Kapia eTmeCepyaaia ~120
MeTagopd og amoppIgPaTo@opo (JIKPr) GUUTTIEDN) ~-300
Metagoptwon e XY TA (amAn cupTtriecn) ~450
Metagoptwon ag XY TA (Kahn oupTttieon) ~600
Ei18i1ké Bdapoc (9m°)
ZUOTUaTIKO
Alakupavon TumnKA TIHA
YTTOAEIppaTa Tpo@igwy 130 ~ 480 290
XaprTi 40 ~ 130 90
ACpTov 40 ~ a0 a0
MAaoTika 40 ~ 130 65
| Yedopara 40 ~ 100 65
AdaTixo 100 ~ 205 130
s N\Epua 100 ~ 260 160
| Y TTOAEIPPTTC KATTWY 60 ~ 225 110
—epd pUAAT 30 ~ 150 60
[Npdovn xAon 590 -~ 830 590
Tepayiopeva 265 ~ 355 295
o Compost 265 ~ 385 325
| =uro 130 ~ 320 240
| ruani 160 ~ 480 195
Kovoippecg 50 -~ 160 a0
Ahoupivio 62 ~ 240 160
Téppecg 650 ~ 830 745
HAEKTPIKEC OUOKEVEC 150 ~ 200 180
MikTa amoppigpara 140 ~ 180 160




MeEyeBog Kal KaTavoun peEyEBoug

To pEyeBOC Kal N Katavoun YeyEBoUC gival onuavTIKA yia TRV
QVAKTNON UAIKWYV TTOU OXETICoOVTal E TNV UNXAVIKN dlaAoyn
(KOOKIVA, JayVvNTIKOI DIaXWPIOTEG).

ETriong, eTnpeadel TNV ATTOTEAECUATIKOTATA OIAPOPWYV
OlEPYATIWY, OTTWC ATTOTEPPWOT, KOMTTOOTOTTOINGN, KATT.




MeEyeBog Kal KaTavoun peEyEBoug

Weight percentage (%)

o | I . . : =
<5

6.7 6.7-13.2 13.2-30 20=37.5 =3T3
Particle size (mm}



ATTwWTEPN AVAAuUCH
(Ultimate Analysis)

e 2TOIXEIOKN avaAuaon
- (C,H,N, O, S)

« Oeppoyodvocg duvaun (
HHV)

ligher Heating Value,



2TOIXEIOKN avAAuon

[MepihappBavel Tov TTpoadiopiouod C (carbon), H (hydrogen), O
(oxygen), N (nitrogen), S (sulfur) ka1 TEppac.

O 1TPoCdIopPICHOS aAoyOvwy ouvNBwC TTEpIAaUBAvVETAI OTN
OTOIXEIOKN avaAuon.

Ta aTTOTEAEOPATA XPNOIUOTTOIOUVTAI VIO TOV XNMIKO
TTPOCOIOPICHUO TOU OPYaVIKOU UAIKOU Twv AZA.

ETriong, xpnoiyoTrolouvTal yia TV JACN CUCTATIKWY WOTE VA
emITEUBE KATAAANAN TIPA Adyou C/N TToU €TTNPEEALEI TIC

BioAoyIKEC DlEpyaaiec.



Oegppoyovog Auvapun

« Eival n Bepuotnta (Bepuikn evépyela) TTou EKAUETAI OTAV AUTO
KaiyeTal TTANPpwC. ‘Eva ToocooTto TG padac Tou UAIKOU
TTAPAUEVEI WC AdPAVEC UTTOAEIMMA (TEPPQ).

* H avwrtepn Bepuoyovoc duvaun (A.©.A.) opileTal W TO TTOCO
TNG BEPPOTNTAC TTOU TTAPAYETAI HECW TTAPOUC KaUONG O€
OEPUIOOUETPO HIAC TTOOOTNTAC OEIYUATOC OE ATHOO@aAIPA
oguyovou, UTTOBETOVTAC OTI TOOO TO VEPO TTOU TTEPIEXOVTAV OTO
Ociypa, 000 Kal AUuTO TTOU TTapAaxOnkKe atro To udPOyoVvo,

TTAPAMEVEI OE UYPN HopP®N.



* Me Baon Tnv avwrtepn Beppoyovo duvaun €T gnpou (A.©.A.),
TO TTOOOOTO Uypaaciag €T Tou @ualkou ocgiypartog (Wy) kal 10
TTOOO0TO  TEPPAG €T TOU  @QUOIKOU  Otiypatog  (Ag),
uttoAoyilovTal.

o AvwTtepn Bepuoyovog duvapn €1Ti TOU QUOIKOU OEIYUATOC:

(A.O.A) = (AO.A) - (1- W)

o Karwrepn Gsppovévog OUVaN €TTi TOU QUOIKOU OEiYUATOC:

(K.O.A)p = (AO.A)g - A

omou: A" =[9Y + W) x 2.509 pe povadeg [kJ/kg]
Y = % K.B. TTEPIEKTIKOTNTA TOU OEiyUATOG O€ H, (OTOIXEIOKN)
avaAuan)
2.509 = BepuoTnTa £€AEPWONG TOU VEPOU OE ATUOCPAIPIKI
mrieon [kJ/kg]



OepUIOOUETPO

___— Motorized stirrer

.~ Electrical leads for
~  igniting sample

-~ Thermometer

Ak 'S
- ——
\ \\ \
1 A\

_~ Insulated container

O2 inlet

- Bomb
(reaction chamber)

—~ Fine wire in contact
with sample

— Cup holding sample

— Water



2TOIXEIOKN avaAuon
(% by weight)

Type C H 0O N S Ash
Mixed food 73.0 1.5 14.8 0.4 0.1 0.2
Mixed paper 43.3 5.8 44.3 0.3 0.2 6.0
Mixed plastic 60.0 7.2 22.8 - - 10.0
Yard waste 46.0 6.0 38.0 3.4 0.3 6.3

Refuse Derived

Fuel (RDF) 447 6.2 38.4 0.7 <0.1 9.9




Oepuoyovog Auvaun AZA

Inert Residue Percentage Energy, kJ'kqQ
Components Range Typical Range Typical
COrganic
Food wastes 28 5 3489-6978 4652
Paper 4-8 6 11630-18608 16747
Cardboard 36 5 13956-17445 16282
Plastics 6-20 10 2r2-37216 32564
Textiles 24 25 15119-18608 17445
Rubber 8-20 10 20934-27912 23260
Leather 8-20 10 1511919771 17445
Yard wastes 26 4.5 2326-18608 6513
Wood 062 1.5 1744519771 18608
Misc. organics - - - -
Inorganic
Glass 06-99 + 98 116-233 140
Tin cans 96-99 + 98 2331163 698
Aluminum 90-99 + 96 - -
Other metal 04-99 + 98 2331163 698
Dirt,ashes, etc 60-80 70 2326-11630 6978
Municipal solid waste - - 9304-13956 11630




Percent

2TOIXEIOKN avAAuon vs Ogpuoyovog Auvaun

100%
90%
80%
70% A
60% -
50% A
40% A
30% A
20% A
10% A

HHV (ar)

HHV (daf)

HHY (dry)

i

amsw

B Switchgrass
OPoplar
ORDF

B Coal

O Pine Chips

0%

% PN o
& @ ~

2
&

0
*\&5&1

10000
Btwlb

15000



Oepuoyovog Auvapun oe diapopa AZA

g‘
< - paper/cartons
3 L - 11.4 =
a ———— mixed plastics
> O~ 21
: e foodlgarden waste ‘
total MSW
ferrous metais {(municipal solid waste)
nil 8-12
S
T e o~
i
d wood codl
8-15
F brown coal
u 6-10
? peat
s 6-14
0 5 10 15 20 25 30

1000 KJ of energy per kg of material



Waste production in
the mythical land of
Westeros



http://www.dipwiki.com/index.php?title=Image:WesterosStartV1.GIF

GREENLAND

North Of The Wall
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IF WESTERDS
WERE EURODPE
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The Reach

HOUSES OF WESTEROS
HOUSE STARK
HOUSE TULLY
HOUSE ARRYN
HOUSE GREYJOY
HOUSE LANNISTER
HOUSE TYRELL

HOUSE BARATHEON

HOUSE MARTELL



Questions

& Answers




