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The situation

—

A Cementand limeare responsible for around 8% of global,@®issions
A Majority of the CQemissions are unavoidable

A CCS will need to be applied to most cement and lime plant to meet global emission
reduction target

A The cement and lime industries are under intense competitive and cost pressures pii ot

Limestone (~950 ¢)

CaCoO,

The challen ge 1 Tonne ~0.56 Tonne ~0.44 Tonne

The current collective objective facing industry and government is threefold:
A to maintain economic prosperity,
A meet cement and lime market demand,

A dramatically lowering C@missions.

The vision
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providing a solution withousignificant impact on operability, capital intensity or

efficiency




The CQSolution
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released process G@ not contaminated.

This carbon separation process does not
require additional energy or chemicals
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CQ Capture
When processing limestone, cement

meal, or magnesite, gas exhaust is high
quality CQ 10 patent families

covering core technology
) ) ) and applications in CO
al 9L[ !/ € of 21 mitigation
Intensity Lime and Cement)
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to date in developing the
technology, with a further

No theoretical energy penalty emcY IfNBIRe 0O2Y

High Purity CO
Target lower operating costs

Comparable capital costsexisting
planis

Heat / fuel agnostic

Multiple other CQmitigation
applications



BRate iz Technology i Simply replaces part of the existing cement production process T no
. additional chemicals or processes or energy required to separate unavoidable CO2
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Standard Cement Plant Cement Plant with LEILAC

Flue Gas - ) — Raw Cement Meal

(mainly limestone)

, Pure CO,
,' Pre-Heater CaCO, — CaO + €O, ~|:
CaCO, =>Ca0 + CO, «[ ' ,

Flue gas and dilute CO, ~ , I Raw Cement Meal

Pre-Heater

LEILAC

Theoretically no heat penalty

—p .
Gas flow Rofary !{:In Cement Clinker
—— Rotary Kiln - (Clinkering)
Gas flow e Cement Clinker Solids flow
(Clinkering)
—

Solids flow
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LEILACL Pilot plant | Commercial
Demonstration plant roll-out
A Calcine cement meal i and capture A Develop a module (similar footprint to the A~ Use of modules of this new calciner design to
the CO, created - from around 5% Pilot) that can calcine cement meal i and separa‘ge unavoidable CO, emissions at low cost
of a full plantds thr oug h mapturethe CO,created - from around 20% for100%of a full plantdos thro
of a full plantds throughput . _
A Confirm that there would be a ,& A good quality CO, stream and product.
similar or better product quality A Prove low-impact retrofit approach A Flexible options for a low-impact retrofit or new
A Efficiently capture over 95% of CO, A Develop the use of variety of energy build.
process emissions. sources, including electricity. A Complements other CO, abatement technologies
2

(any other capture system for fuel emissions - or
using renewable energy such hydrogen, biomass
or electricity

A Evaluation and mitigation of the
major scale-up technical risks.

A Blue-print design for local engineering firms to
implement globally
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Pilot plantinHe i de |l b e r gl@n ahkixnd, Betgium

Pilot operations have been very successful and proven the core
technology:

o To o Do Do

Ul1l2H2020grantp |l us
A 5-year project, start in 2016

First application has been made with LEILAC 1 (Lixhe, Belgium)

G-kin€l im 201L6n

Direct capture of process-related CO,
95% capture rate CO,

Built on time and on budget

Successfully operating

95+% CO, purity

No impact on host p | a gem@t®ons or emissions levels

Core technology reliability and consistency proven
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€ M chH2020 grantJt dza ekwdiry2020yand industrial funding

Focused on proving ability tetrofit, integration, ax4 scale u@and

enhanced performance.

Capacity to capture 100kpa of C® p: 2
process emissionsin a replicable module

27
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LEILAC 2 - Project Objectives

Initial concept for sizing/comparison with the host plgnt it sat alongside the existing calciner
tower (it will undertake 20 % of the duty of the current tower).
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LEILAC 2 Timeline

PreFEED and FEED
Detailed design and constructio

¢ 7 ¢ % Y
\ MS4 Integr tN(IjSS ration
S2Final Investment Demonstration €9 averif‘i:)rzje ations
decision plant verified erme
MS1
PreFEED Decision MS3Construction

complete
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SRedtiriiis Lessons for Scaleup & Transferability

Leilac

AThe team matters.
A A large scale problem will need a large teatrow do you keep a large team focussed?
A Everyone at all levels needs to be engaged.

A Communication is critica R&D produces learnings that force chamgsan be disruptive
unless everyone is on board.

ADefining the problem is stepdd Ol £ S dzLJ Aay Qi 2dzad Ay ON
equipment.

AWork to maximise the ufront development as much as possible.
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Www.project-leilac.eu

- now in German, Spanish, French, Dutch and English

Dissemination and collaboration



http://www.project-leilac.eu/

