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Outline

- SIM MaResProgram
- ASHCEM project

- SUPERMEX project



SIM MaResProgram

- MaRessaboutrecycling of
oMaterialsfrom solidand liquid industrialprocesResdues

- 4 projects ASHCEM, SUPERMEX, GetA-Met, SMART

- Social challenges (avoidanceof landfilling priceof e.g. rareearth elements
productionconcentrationin e.g.Asiaand Africa

- Raw materials (like slagsashesindustrialby-productssuchasbauxiteresidue
goethiteandaqueouswastestreamsy

- Aimsat creatinganddemonstratingan operational flexibletoolboxto recover
metals and valorize residual matrix into buildingmaterials




SIM MaResProgram

Embedment oMaRes
IN Society, Industry

andResearch

Industry/societal drive
mimimum enviro-footprint
max value creation
cost prevention

Liquid residues containing
technology metals

Metal recovery from
solid residues

Mineral solid residue
valorisation

Recovery of other consituents:

polymers, composites, ..

EU / Flemish policy drive
RMI, Resource-efficient EU
flagship, EIP RM/SIP, KIC RM,
Flemish Materials Programme

MaRes toolbox

N

system optimised flow sheets
targeting maximum
residue valorisation
- zero waste concept -

Science drive
novel metallurgy &
material technology

SIM, H2020

Concentration
physical/chemical separation,
adsorption, ..

Extraction
hydro/bio/solvo/ionometallury, ..

Residue conversion
powder processing, plasmatech, ..

eco-design, polymer formulation,
business models, ..

Flexible industrial capacity to recover maximum value from current and future industrial waste streams

providers of recycling and water technologies

industrial waste stream owners

End-users in processing and manufacturing industrial sectors

end-users of recycled metals

end-users of upcycled residues




SIM MaResProgram
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ASHCEM project

Municipal waste |
a researCh tOpIC Wlth Country Year Incinerated waste Bottom ash
relevan ce [million tonnes] [million tonnes]
Belgium 2010 3.03 0.51
Czech Republii 2010 0.51 0.16
Denmark 2009 3.59 0.63
Finland 2009 0.27 0.05
France 2008 11.60 2.70
Germany 2010 20.04 5.00
Hungary 2008 0.40 0.09
Athens, 2011 jtaly 2010 4.71 1.27
I : Netherlands 2011 7.20 1.60
kg™ Y Norway 2010 1.35 0.25
Portugal 2011 1.13 0.21
Spain 2011 2.42 0.42
Sweden 2009 4.50 0.74

13 countries 60.75 13.63




ASHCEM project
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ASHCEM project

Municipal Solid Waste Incineration
- a resource for building materials? -

-ash

Mineral components are comparable with cement,
the mineral composition is different.

Oxides

CaO
SiQ
ALGs
FeO;
MgO
SQ
Others

Incineration
ash
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ASHCEM project

Incinerator ash (bottom of oven & sieve residues)

Currently: landfilled or lovgrade applications (i.e. road foundation)
Limit use for building products

-Bel girum: certi fi cat igomstoffesnedlaridl r

CuR

UR-Aastoweling 1162002

AEC-granulaat als toesiag-

Application I.e. as aggregate according to
Dutch CUR Recommendation 116



ASHCEM project

Research needs:

Variability of MSWI, robustness

- Leaching of elements

- Reactivity

- Process control

- Feasibility novel cements / building products to be proven
- Acceptance society




ASHCEM project

Development of innovative products

Cement
Binder production
(hydraulic reactionh _ Sustainable
. Blended with .
Incinerator ash —— ‘ building
Binder products
(carbonation)

Binder systems investigated:
hydraulic and carbonation binding




SUPERMEX project

SUPERMBE)Sustainable transformation of new and landfilled solid indu:
residues into metals and inorganic polymers usigmerMetalEXtractor

Fresh & La.ndfllled Pb blast furnace In, Ge, Pb, Zn Stable As output
goethite slag
Nyrstar Umicore Y Nyrstar T landfill
Fum = 3:
— dins —p Nyrstar flowsheet — — WP3 A.S
stream . (As, TI) Stabilisation
- VITO
o e WPF::;rﬁa::zcr:eilnfor Matte or
& — ; —Pp Umicore flowsheet » Cu, Ni,..
Bullion
Umicore, Nyrstar, Umicore
I
e ¥hes Buildiag Low-carbon buildin
—p  Clean slag material ————pr . 8
material
development
Mar|ux' Prefaco' Mar{ux, Prefaco
KU Leuven
WP4: Life cycle analysis, business develeopment and dissemination WP5: Managment

Umicore, Nyrstar, Marlux, Prefaco, KU Leuven, VITO Umicore, KU Leuven
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SUPERMEX project

Binding system
investigated:
Inorganic polymer
products from
non-ferrous slags
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SUPERMEX project

Deep fuming —
combining valuable
metal recovery with
creating a high quality
Inorganic polymer
precursor

Premixed feed

Top space where
the post
combustion occurs

Secondary air

Bath zone where
reactions between
gas intermediate and
bath are considered

Plume zone where gas
reductants are injected

(mainly considering the

submerged combustion)

Plasma torches
L Air+Electricity

Gaseous reductant

Slag/Matte



SUPERMEX project

Production of an

i 2
:?O:jgar}lC polymer Miledslag ~ + | Waterglass | + | Sand,rocks _ ssglsrﬁdci;?é?;n;c
Inaer 1rom non

ferrous slags

s Ty |
s ¥

= Lowarbon footprint

= Easy in use In existing installations running on traditional ceme
= No bidnvestments required

= Competitive price with traditional cement

= Broad range aiplications

= Building products witimproved properties




SUPERMEX project

Preview ofsome
Inorganicpolymer
basedproducts..

| : :
norganic Tile High Foamed Sandwich wall

strength

polymer
cement

panel High [E% High insulation/
insulation strength




SUPERMEX project

Pilotscaletesting & industrialscaleproduction
n- AR |
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Industrial paver production trial

Sandwich wall production



SUPERMEX project

Ultra high performance concrete

- productionof astaircase
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SUPERMEX project

Ultra high performance concrete ;
- productionof astaircase
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