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ReWasted4.0 investigates and develops
new methods, technologies and conceptfs!




3 teme...

% RIL-dijagram za dinamicku vizualizaciju
#» Tehnicko-tehnoloski razvoj sustava
#»» Ekonomski i ekoloski optimum
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Razvoj obrade otpada v EU od 1995. do 2016.
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Prikaz razvoja i povezanosti pomoéu

e e , Cilj EU*
,ternarnog RIL-dijagrama . (2035.)

w ternarni dijagram*
w Svaka drzava je pozicionirana
@ EU prosjek (2016.):

v 24% odlaganje

w 27% spaljivanje/e.o.

o 46% recikliranje
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Povezanirazvoj . Cilj EU*
(2035.)
EU: 1990.-2035. . . 65%
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EU target (2035)
65% recycling
< 10% landfilling

Development

required by
the
,.Landfilling DeVel'Op;nsnt
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,Drzave oporabitelji“

Novi paket:
Jedinstvena
metoda za
izraéun stope
reciklaze!
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o\VW Primarna selekcija i sortiranje KO nisu ,,recikliranje®!
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Pozitivan frend i u HR
, Cilj EU*
HAOP, 2018. . (2035./40.)
... [ime je stopa oporabe M- 100 65%
komunalnog otpada u 10 X °
2017. godini iznosila 24%, sto 20
Jje za 3% vise nego u 2016. 20 '
godini. Stopa recikliranja ,
komunalnog otpada iznosila je EERVAREER . 70
takoder 24% sto je jos uvijek o /N /HR V. \\ %c

. X ) 60 e/

nize od ciljanog udjela za 2020.
godinu koji sukladno cl.55.
Z0OGO iznosi 50%. ...,

21% u 2016.

Eurostat, 2018
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Dinamican razvoj i odlican primjer = Slovenija
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Tehnicko-tehnoloski razvoj
sustava gospodarenja komunalnim otpadom

Pomberger & Sarc, 2017./2018.
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1. Level of waste treatment

MUNICIPAL »
WASTE > Waste DUMP
Informal

collection
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2. Level of waste treatment

MUNICIPAL »
WASTE > LANDFILL
Informal
collection
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3. Level of waste treatment

MLV’J‘:;'TPQL LANDFILL
l Residuesand

Organised wm _ SEPARATE COLLECTION : ,,Recyclobles“

o v Vv
Informal sector i *

metal paper glassplastics
alternative
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4. Level of waste treatment

MSWI = Municipal Solid Waste Incinerator

"’“‘jv':\'g}"EAL Separate Collection & Recycling
+ MSWI
SEPARATE COLLECTION > 'NC'("I'\AES'?,(/*J'ON —— | LANDFLL

Wb

Secondary Raw

Materials Bio-Viaste
Sorting __direct biological | _ Residueg,
plant Recycling treatment
in industry *
\g Product
V.AVW Recycling (Compost,
[\ In industry Biogas,
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5. Level of waste treatment

MSWI = Municipal Solid Waste Incinerator

MUNICIPAL Separate Collection & Recycling
+ MSWI + Slag Recycling

INC/NERATION Combustion
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l l l l MP-TREATMENT . (ﬁ'eet,j‘gN_
Secondary Raw Bio-Wast for RECOVERY_ I;e)
Materials lo-¥aste 1
1 )
[ | . :
3
| - i
Sorting _ direct biological Residueg I ? I\ffe(::ran";il
plant Recycling treatment (74 plant
in industry I______* ______ .
! Construction |
ras ARl Product '\ material i LlBA ¢
[ v
A (CB?m post T Recycling
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6. Level of waste treatment

MUNICIPAL
WASTE

Separate Collection &

Recycling
+ Mechanical Treatment
VA R—— + Biological Treatment
SR = Sold Recovered Fuel + SRF

WEE = Waste to Energy
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MUNICIPAL
WASTE

7. Level of waste treatment

MP = Mechanical-Physical

Separate Collection &
Recycling

+Mechanical Treatment

MB = Mechanical-Biological

SRF = Solid Recovered Fuel
WEE = Waste to Energy
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8. Level of waste treatment

MUNICIPAL
WASTE

Recyclables
from MP freatment and
SRF —plantsto sorting plant
and direct recycling

SEPARATION F
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Coarse, lightweight
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Fine, eavyweightfraction

4

MP = Mechanical-Physical
MB = Mechanical-Biological
SRF = Solid Recovered Fuel
WEE = Waste to Energy
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9. High end - reality - combinations

How to reach
circular economy

Secondary Raw

MP = Mechanical-Physical
MB = Mechanical-Biological
SRF = Solid Recovered Fuel
WLE = Waste to Energy

=

Sorting
plant

Recycling
r g
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Residues ——P»
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Ekonomski i ekoloski optimum
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Ekonomski optimum

TroSak
reciklianja Visoka cijena sirovine
Prihod kroz

supstituciju sirovine

= ~| Niska cijena sirovine

Troskovii Prihodi u NJ

0 Ihl Stopa reciklaze u% 100

. . .. . . Ekonomski
Kod smanjenja cijenasirovina Sl
smanjuju se optimalnastopa
reciklaze i prednosti reciklaze! @ Sarc 40

Pomberger, R. (2016.) Recy & DepoTech 2016.



Glavni aspekt izmedu ekonomskog i ekoloskog
oplimuma

= .
S T.ros:ak.
5 reciklianja
o)
<
a
>
92 Prihod kroz
’8 supstituciju sirovine
|:
0 I Stopa reciklaze u % 100
Ekonomski EkolosKki
optimum optimum
r.A\IW Koliko nam vrijedi viSi standard?
Abfallve rwerun s ~ HH 1 @ SOrC 4]
 Ablaiwmscnr Pomberger R. (2016.) Recy & DepoTech 2016. Tko Ce platltl razliku?



Zakljucak - odabrani aspekti
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Ravnanje z odpadki v sodobni druzbi
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System in balance:

1) Acceptance e ssbmed

2) Quantit &
) Quantity
3) Capacities / & ¢ Waste 2
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’ .
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China - from green fence to national sword

Recycling
capacitiesin EU
must be built up!
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New modern technologies!




SMART Waste Factory 4.0 7,
Weo
> -
'
Machines
Charqgcterisation
! Machine Quality
Te— data orting
Mixed \
Input
Quality
F!EDI,UIﬁ
»Ssmart Waste
Factory 4.0"
>< Secondary
" " " " ROW
Impurities = Digital cross-linking Materials &
'.AVV‘ — Online/ontime waste data and plant control Fuels
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New markets for regranulates  prognosis 2025

+10 Mio. t/a

more plastic
granulates

We have to
bring them back

into the products



More co-incineration plants

Less MSW incinerators

But
more

Co-incineration
and

WIE plants in indusiry

http://www.enages.at/
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Positive Development of Energy Recovery of RDF

in Austrian Cement Industry: 1988 - 2018

= Substitution of conventional fuels
2013: 72.4%
2014: 75.5%
2015: 76.1%
2016: 78.2%
2017: 80.6%
2018: 81.2%

= RDF — total amount 2018:

555,614 t/a
AW

Abi
&Abf H

12.000
Substitution von konventionellen, fossilen Energietragern (2018): 81,24 %
11.000 Gesamimenge an Ersatzbrennstoffen (2018): 555.614 t/a
10.000 + | aTiertett
OTiermehl
O Sonstige*

o Kunststoffabfille
OPapierfaserreststoff
oL asungsmittel
OAItSI

o Altreifen

/-

] -~ £n = il = =
=1 o =] =1 o o =]
=] =] =] =] =] =] [s]
=] = =] =] a =] =]

therm. Energieeinsatz (Brennstoffwdrmemenge) / [TJ/a]
5
=

1.000

0
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= Sagemehl, Altholz, Gummiabfalle, heizwertreiche Fraktion, landwirtschafiliche Ruckstande...

SRF: 358,580t (2018)

Quellen: Mauschitz 2018
VOZ (2015): Zement trégt Verantwortung Nachhaltigkeitsbericht 2014
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TSR in cement industry and importance of SRF

(mass related % evaluation)
= ,SRF" (2018):
= 101 kg SRF, / tl(linker

" 68 kg SRF / tZement
= 6.18 t/Betriebsstunde

Auswertung basiert auf Daten aus
Mauschitz (2019)

oN "

L y r ]99 r Cd L r v v

Aaansatingiicm o 10 B{J 30 40 a0 510 70 80 20 100 Renato Sarc 50
RDF (ohne SRF)
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