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RECYCLING (MATERIAL-FROM-WASTE) IMPACT IN FRANCE
WITH RECYCLED MATERIAL SHARE

-

66 50 58 6

Paper Steel Glass Plastic
Industry industry iIndustry industry

—

‘ _ -

Page 3 | 139-14" October 2020 | EFCE European Forum for Circular Economy | ccordhomme@chnim.com



(CIRCULAR ECONOMY PACKAGE »

SOURCE : LIDIA LOMBARDI , UNIV. ROME - MATER 2019 & D-WASTE

CIRCULAR

4 DIRECTIVE (EU) 2018/851 OF THE EUROPEAN ' ECoNouY
PARLIAMENT amending Directive 2008/98/EC on |
waste

/ “Improvmg the effICIency of resource use ond ensuring
that WosT

materials and-fac
sustainable material management ond fo a circular
economy model.”

4What are the critical RAW MATERIALS?
4What is the size of the CIRCLE?
4dWhere is the ECONOMY?

4dWhere is the POLLUTION?
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« CIRCULAR ECONOMY » ORIGINS

... A« CHINESE INVENTION »

4 Model formally adopted in 2002 in National Congress
for “Eco-Industrial Development”

4 China’s basic national policy according to 11th five-year plan 2006
42008 - China "Law for the Promotion of the Circular ECconomy”

/“Art 1...for the purposes of facilitating circular economy, raising resources utilization rate,
protecting and improving environment and realizing sustainable development.

nt, recycling and resource

/7 Art2 ..."C.E". is a generic term describing the activities of de
recovery in production, circulation and consumption..

/" Art15 ...recycle those waste articles if possible, or make harmless treatment jf those waste articles

cannot be reused due to economic or technical restrictioens.

A4The « CIRCLE » size is « CHINA »!
4 Chinese ban for our « Low quality recycled materials »/ our Wastel
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RESOURCES FOR SUSTAINABLE DEVELOPMENT

SOURCE : CHARDONNENS
- BAFU 2020

@ Biomass
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EXTRACTION OF RAW MATERIALS & USE IN THE WORLD

SOURCE : FXRAUSMANN & AL. (2018) SOCIOECONOMIC METABOLISM OF GLOBAL ECONOMY

{1 Stock building

m Tailings

® Other dissipative use
Technical energy
Feed

i Food
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REAL DECOUPLING TRENDS IN OECD: \ copper cable
DOMESTIC MATERIAL CONSUMPTION VS GDP '

Total domestic material consumption and productivity Major material groups Optic fibre
Index 1990=100 Index 1990=100
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Source: OECD (2013), "Matenal resources”, OECD Environment Statistics (database).
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REMEMBER A GENERATION AGOQO!

‘ copper cable

L

Optic fibre

Introducing
Pioneer LaserDisc.
The biggest innovation
in television
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BIOMASS FLOWS THROUGH THE EU28 ECONOMY

4c - Biomass |1 Gt
Import0.2 Export0.17

DPO emissions 1.1

Gross additions Demolition and discard
to stocks 0.22 0.09

[ Societalin-use stocks ]

Recoveredflows 0.2

SOURCE : MAYER &... (2019). MEASURING PROGRESS TOWARDS A CIRCULAR ECONOMY (JIEC.12809)
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MINERALS FLOWS THROUGH THE EU28 ECONOMY (2014

4a - Nonmetallic minerals l_ 1Gt
Import 0.1 Export 0.1

DPO waste0.6

Gross additionsto Demolition and
stocks 3.1 discard 0.7

Societal in-use stocks

Recovered flows 0.35

SOURCE : MAYER &... (2019). MEASURING PROGRESS TOWARDS A CIRCULAR ECONOMY (JIEC.12809)
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METALS FLOWS THROUGH THE EU28 ECONOMY (2014)

4d - Metal ores Il 0.2Gt I Metals I ExtractiveWaste

Import0.21 Export0.13

DPO waste0.22
ExtractiveWaste
Puremetals

Gross additions to Demolition and
stocks 0.18 discard0.13

{ Societalin-use stocks J

Recoveredflows 0.12

SOURCE : MAYER &... (2019). MEASURING PROGRESS TOWARDS A CIRCULAR ECONOMY (JIEC.12809)
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THE WASTE-TO-ENERGY
PLANT OF THE FUTURE

HYGIENISATION

ENERGY
RECOVERY

=

SOURCE : ESWET
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ENIM PLANTS RECOVER MATERIAL AND
ENERGY FROM MUNICIPAL SOLID WASTE OF

TORINO EfW 421,000tMSW/a, ITALY — ARCHITECT



TYPICAL CNIM ENERGY-FROM-WASTE PROCESS




MATERIAL RECOVERY WITH WTE

A4 Bottom Ash recycling

1 tonne of bottom ash
contains between
10-12% metals

~
. ¢ Minerals can be used
' o Approx. 1.5 million tonnes as secondary
of iron presentin EU aggregates (road
— DOttOM ash = 6,000 wind construction or in
@ 6,000 trhines building products)

SOURCE : CEWEP 2019 WTE ROADMAP TOWARDS 2035
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METALS RECOVERY WITHOUT WTE

}‘f A . . !

SOURCE : ARIANE STAUBLI UMTEC 2020
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4,000,000 t MSW/a
(Swiss example)

800000 t / Jahr

75'000 t 17'250 t 300 kg
Eisenu ‘ Aluminium Gold
e  RAEKAKK 2%0
% % % % Eheringe

HH KK
KA KK

95 Airbus A340

SOURCE : CHARDONNENS - BAFU 2020 it R i
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URBAN MINING FOR MATERIAL RECOVERY IN WTE

Ferrous & non-ferrous metals recovery in WiE bottom ashes

NE-Metall-Produkte fein trrne

Aluminium 0.2 - 1.2mm Aluminium 3 — Smm Aluminium 5 - 8mm

NE schwer 0.2 - 1.2mm

NE-Metall-Produkte grob e

VA (rostfroi) B -~ 30mm

Tecyclables
14,49

Untreated Recyclables
bottom ash

VA (rostirel) 30 - 80mm

« Thermo-recycling »

SOURCE : 2020/01 BONI - ZAR

£301,4020
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URBAN MINING FOR MATERIAL RECOVERY IN WTE

" " FLUREC process

ESP Scrubber

 Acidic fly ash
. washing process
~ (FLUWA)

‘-------------1

1 Waste water treatment |
I

_—}'m =+ Cleaned waste water

I
| | S
| 2" -7 Zinc hydroxide sludge
i N Ao (15-26% zinc)

Landfill

Me’rdls Are_ccA)ve.ry in W1E fly ‘dshes in Switzerland(« Zn mining »)

Page 20 | 1349-14" October 2020 | EFCE European Forum for Circular Economy | ccordhomme@cnim.com






RESOURCE SCARCITYe WORLD COMMODITY PRICES EVOLUTION
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https://wattsupwiththat.com/2019/05/15/why-resources-arent-natural-and-will-never-run-out/

Physical imports and exports by main material category, EU-27,
2019

(topnes Pep5aRitd) 0o 04 06 08 10 12 14 16 18 20 22 24 26

Biomass

Metal ores

Non metallic minerals

Fossil energy materials

Other products and waste

uExports =Imports

SOURCE : EUROSTAT HTTPS://EC.EUROPA.EU/EUROSTAT/STATISTICS-
EXPLAINED/INDEX.PHP/PHYSICAL_IMPORTS_AND_EXPORTS#IMPORT_DEPENDENCY
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FOSSIL CARRIERS FLOWS THROUGH THE EU28 ECONOMY

4b - Fossil energy materials/carriers I 1Gt
Import1.1 Export0.2

DPO emissions
1.5

DPO waste
0.08

Gross additions no “. Demolitionand
stocks0.02 = discard0.003

[ Societalin-usestocks J

Recovered flows 0.07

SOURCE : MAYER &... (2019). MEASURING PROGRESS TOWARDS A CIRCULAR ECONOMY (JIEC.12809)
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IMPORT DEPENDENCY IN FRANCE PER MATERIAL TYPE

Dépendance aux importations par catégorie de matieres
(Importations/besoin en matiéres de |'économie)

En %
100
80
60 — = — — — o~
40 e
20 — —

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

— Combustibles fossiles == Total
Minerais métalliques et produits — Biomasse (agricole, poissions, bois)
SOURCE : CGDD 2013 - a base dominante de métal Minéraux utilisés principalement
MATIERES DANS L'ECC — Minéraux industriels et produits dans la construction

a dominante non métallique
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RESOURCE RECOVERY IN WTE
Ry W
18 lllbni’:am / lll ::m::: inhabitants

" \) i

]

| 11 Thermally treated in .
o oo e 90 billion kWh heat
40 billion kWh electricity F
GENERATING o - GEN NG
Metals
SAVING bottom ash = ¢ SAVING
> Saving
0
SOURCE : CEWEP 2019 WTE
ROADMAP TOWARDS 2035
-
10 - 50 million tonnes of fossil fuels Year 2017 »Jewep
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WASTE-TO-ENERGY IN DAILY LIFE

AN AVERAGE FAMILY PRODUCES ABOUT 10KG OF RESIDUAL WASTE PER WEEK,
AFTER THE RECYCLABLE WASTE HAS BEEN SEPARATED

ilh 10 kg

CER

(PP S \e
Vith 10 kg of residuo! WO

3(SOM [DNPIS3) JO

you can shower you can power your laptop enough heat can be
7 times for 3 hours per day produced to warm your
5 minutes each for 2 months home for of least 8 hours

é:.!" 5:{: é:ﬂ
OGLUEP
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POTENTIAL SUITABLE WTE PLANT LOCATION

Waste to Energy Plants ! "'\'7 el
@ Potertial Plants e
Exsting Plants

® CHP

@ Ekctricty only
® Heatony

® Nolnko

EVOLUTION OF ENERGY
RECOVERY FROM MSW

Capacity
(Millions tonnes / year)

Energy from MSW (EJ)

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

SOURCE : NICOLAE SCARLAT 2019 - STATUS AND
“ ; OPPORTUNITIES FOR ENERGY RECOVERY FROM
> Sxg MUNICIPAL SOLID WASTE IN EUROPE
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MUNICIPAL WASTE TREATMENT TRENDS 2001-2016 IN EU28 Jewe"“"‘“‘""““-"w*-

-
- EU 28 Q}Lﬂndflllmg 31%

Q)Wast&m Energy +11%
. Recycling and WHE go hand in hand Yrecycing -19%
AR . .

Asian ban impacte
1

"-u...___.q
208
1%  =sssESEEEEEEEESEESESSESSNSSNSSNSSNSSNSSENSSNSSNENSSNSNNNNNNNNNNN NN NN NN NN ESNNSNSENSENEENENEENEENEEEEEEEEEEEEEEEES
Objective Landfill <10% 2035

0%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
g | il Waste-to-Energy  ==s==Recycling + composting EWEP
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WASTE-TO-ENERGY CAPACITY OF MAJOR COUNTRIES
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Copenibill BIO4 “Plant power“

250MWth Waste to Energy 500 MWth Wood Boiler
with LAB flue gas condensation with LAB flue gas condensation
& absorptfion heat pumips
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https://www.youtube.com/watch?v=Zdw62f0pcbo
https://www.youtube.com/watch?v=Zdw62f0pcbo

UNITED KINGDOM GREAT SUCCESS:
MUNICIPAL WASTE TREATMENT! K

35 000

30000 -.é.}
25000 %
MATERIAL-

FROM-
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UNITED KINGDOM GREAT SUCCESS:
..& GHG EMISSIONS FROM WASTE | i
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Source: BEIS (2017) Provisional GHG statistics for 2016; BEIS (2017) Final GHG statistics for 1990-2015; CCC calculations.
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B Biogenic matter

circular economy
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farming / collection

biosphere
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lllustration of Waste-to-Energy as part of



- .. ENERGY-FROM-WASTE IS NOT THE PROBLEM e =
i . ITIS APART OF THE SOLUTION AS - R
A SUSTNNABLE PILEAR OF RqsouR«eE MANAGEMENT
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