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EU REACTIV PROJECT AT A GIANCE
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A consortium, consisted by a multinational cement industry, all key alumina
Coordinated by players across Europe, and other high-level partners (ocodemio, SMEs,
HOLCIM INNOVATION CENTER SAS Associations), which brings together the expertise required to successfully
Bl France achieve the project's objectives.




EU REACTIV PROJECT: LOW CO, FOOTPRINT & REDUCED WASTES

INDUSTRIAL
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ACTIVATION FOR
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ObjeCtlve I V Fo; novel low CO, ce-mo-n!”[-)ro-clhu.ﬂs

The project aims to demonstrate: ReActiv
will ereate
a novel
sustainable
symbiotic
\:ol-.:othuin.
e The conversion of Processed Bauxite into a s S wesioue
— EY-PROD
new Supplementary Cementitious Material B '
(sCM) suitable for cement applications 1o the =3, sacve

e Substituting up to 30 wt. % of clinker in
cement production, thereby highlighting o
sustainable and resource-efficient approach.
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CEMENT PRODUCTION
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CHAILLENGE OF THE CEMENT INDUSTRY
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SUPPLEMENTARY

CEMENTITIOUS 5
MATERIAL (SCM): '

A PILLAR OF THE @
STRATEGY TO REDUCE

CO2 EMISSIONS

DECARBONIZATION: A
MAJOR CHALLENGE FOR
THE CEMENT INDUSTRY

O EFFICIENCY GAINS IN DESIGH + COMSTRUCTION
O EFFICIENCY GAINS IN CONCRETE
. DECARSONIZATION OF ELECTRICITY
@ LESS CLINKER IM CEMEMT
@ LESS CO7 IN CLINKEF
@ cous, OTHER TECHN

B PASSIVE uhcnuuonms-:_m. i HOICim data

CURRENT SCM'S ARE
BECOMING SCARCER
AND SCARCER

NEW TYPES OF SCM'S
REQUIRED




CHALLENGE OF THE AIUMINA INDUSTRY

ALUMINA PRODUCTION
GENERATES ON AVERAGE
1.23 TON OF PROCESSED
BAUXITE PER TON OF
ALUMINA

6 mio TONS/Y
PRODUCED IN EUROPE
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LOW CIRCULARITY — ONLY 3-4
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HOW BOTH INDUSTRIES CAN FIND SYNERGIES ?

Alumina industry

REDUCE WASTE
&

LOWER CO,
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Cement industry
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Material)
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CHALLENGING PERFORMANCES TO ACHIEVE

m SAFE TO USE
O BY CUSTOMERS

GOOD TECHNICAL

PERFORMANCES
Reactivity, Rheology

ENVIRONMENTALLY
&
ECONOMICALLY VIABLE




RE 3 TRANSFORMATION ROUTES INVESTIGATED TO PRODUCE A REACTIVE SCM
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kaolinite clays Residue Residue
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PROTOCOL OF EVALUATION OF NEW MICs AT HOLCIM
28 types of analyses and characterizations for each MIC

Health & Safety checks

Radioactivity level

Presence of asbestos, respirable
silica or TiO,

Presence and level of heavy
metals classifying the product as
CMR

Initial soluble Cré* content

-> an internal MSDS is established

Analyses

Chemistry (XRF, f CaO, Alk,, Cl, S,
insol.)

Mineralogy (XRD)

Particle Size Distribution

Heat of hydration

-> as requested by CEN TR16912in
order to prepare the

standardization dossier

Performances

Grindability

Workability & admixture
compatibility

Setting time

Mechanical Strength

-> as requested by CEN TR16912in
order to prepare the

standardization dossier

L ] R
foreach—product




RE HEALTH & SAFETY EVALUATION OF OUR 3 SCM IS DONE
ﬁﬁ\@ﬁ 1st Major milestone on the way to market

(

\'
Co-calcined Processed Vitrified Processed Smelted Processed
Bauxite Bauxite

unmilled Finely ground

® Radioactivity ® Radioactivity ® Radioactivity
e Soluble chromium VI ® Soluble chromium VI ® Soluble chromium VI
e Vanadium: oxidized form e Vanadium: reduced form e Vanadium: reduced form

® Si0,, TiO, crystalline phases ® Si0,, TiO, in amorphous form ® Si0,, TiO, in amorphous form




ALL TESTED PERFORMANCES COMPLIANT WITH EN 197-1 SPECIFICATIONS
Performances in line with ‘most used’ cement class for ready-mix concrete applications

All tested performances in line with
requirements
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CS above 197-1 specifications for 42.5 N&R
Setting time within EN 197-1 specs
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Good admixtures compatibility

Good workability with/without admixture

Compressive strength (MPa)
L=

compensation

=]

e Grindability performance compared to GGBFS

The 3 Processed Bauxites show high early strengths

-> 2nd Major milestone on the way to market

Blended cements # 70% CEM | + 30 % PB




[R\G% THE 5 TONS OF CO-CALCINED PROCESSED BAUXITE PRODUCED AND TESTED AT REAL SCALE
AL

Vv
The demonstrator in HOLCIM INNOVATION
CENTER

e 300 liters of concrete

The production at Metlen Energy & Metals in Greece
® Achieved good performances confirmed the results obtained

from lab experiments
e 1slab& 1 wall

® Testing samples for .‘2’3

1 Ar =9y 1))

7=~ VIto ﬂlw Metlen

Energy & Metals



https://drive.google.com/file/d/1jaw8HBvUF6JHyLe2TLZu5yS_clP9o2iq/view?usp=drive_link

INITIATING THE STANDARDIZATION
A technical pre-dossier shared with EU SUSTACEM project

RE
ACT
v

> Setting up a dedicated Task Force

g,

HO |3 uﬂ ekl Q&%g ALUMINIUM European I8

Aluminium

7N

> Supported by the ReActiv technology providers / relevant partners

7~ vito [ kuLewven
IMPERIAL

> And the European alumina players

Alcoa ﬁf‘mmid ALUMINA Hydro

A technical dossier in line
with CEN TR 16912 was
ready in the end of August.

It aims to standardise
ReActiv SCMs as primary
constituent for CEM II/A
and CEM I11/B.




BAUXITE RESIDUES AS A REACTIVESCM

The route 1s straight but the slope 1s steep
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RE REACTIV CONSORTIUM
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The research leading tovthese results has been performed within the ReActiv project-and received funding from the European Community’s Horizon 2020
Programme (H2020/2014-2020) under grant agreement n® 958208.
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