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The role of bioenergy in the decarbonization
of the French cement industry
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The use of biomass in the cement production process
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Average emission factors of the different types of fuel used in the French
cement industry between 2009 and 2018
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Switching to substitution fuels can be part of the
decarbonisation strategy but far from enough

GHG emissions pathway of the French cement industry

Modelling of the SFIC (French cement 12
association) targets: substitution rate of 95% --- -
by 2050 of which 45% of biogenic carbon 10
Q
l S S
£
n Carbor} bu.dgetofthe )
Maximum emissions reduction = -15% S 6 manufacturing industry applied
. E
Two main reasons for that: = 4
« Energy-related emissions represent only 1/3 of S
the emissions from the cement industry 2
- Alternative fuels still contain a high fraction of 1o for the meairy
fossil carbon o
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What constrains the use of substitution fuels?

Average Low Heating Value (LHV) of the main fuels used in the

: « Most substitution fuels are of poorer quality than
French cement industry between 2009 and 2018

traditional fuels and require additional preparation steps.
>0 « Certain types of waste contain chlorine, sulphur and
» alkalis that can cause coating formation and damage the
kiln and the preheater in the long term if not filtered.
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Investments needed to increase the substitution rate

Thermal mix by type of cement manufacturing process I\/Iodelling of the investements required by
m High biomass-content fuels : :
# Low biomass-content fuels - biogenic fraction level of substitution
# Low biomass-content fuels - fossil fraction 100%
m Fossil fuels e 90% -
e - - -
90% s > / B i
ol - - Z, o .
©
70% %/ E 5 40%
00% _ E  30% -
°0% X 20% -
40% = 10%
30% 0% -
28% 0 2,5 2,5 7,5 2,5 5
10%
oc;; Investments (M€)
Semi-dry process Dry process without Dry process with ) ) )
precalciner precalciner (BAT) * Only the dry process with precalciner can integrate a very

l I ’ high share of substitution fuels — most important CAPEX
« Example of new equipment needed: storage silos, sorting

Plant upgrading = 100 - 200 M€ systems, pneumatic conveyor, hopper, chlorine by-pass ...
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Thermal mix evolution: a trend illustrating a competitive advantage

Thermal mix of the French cement fleet — Evolution (2009 to 2018)

100% I l i i i I i B B igh biomase. " Sludge from sewage plants GOOd-quality fuels with
920% ] ._-- content fuels” ] = Wood wastt? . a hlgh share of biomass
B Wood and similar waste .
80% M Agricultural waste (other than animal meal) are hard tO f|nd or
| " Animal meal uneconomical for the
. || Used solvent (other than G3000) .
70% I Solvent G3000 cement industry
| “Low biomass- j
60% content fuels” yres_
Plastics
, y Used engine oil
>0% " OIW '
20% B RDF
° B Other liquid waste : ~
\ B Other solid fuels (other that tyres and plastics) The use Of lOW b|0maSS
30% | m Other liquid fuels content fuels has been
20% [ Other petroleum products steadily increasing over the
) B Domestic fuel ) :
o - Fossilfuels = vy fuel il past 10 years unlike high
™ Natural gas biomass-content fuels
m Coal . .
0% - | m petcoke which has remained flat

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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An option for high-temperature waste treatment

0N/ 100 © RDF PREMIUM quality

® RDF MEDIUM quality

The cement production process has perfect features for
processing all types of waste (even hazardous waste):

« High temperature (flame of 2000°C)
« Long exposure and retention time in the kiln

« Most ashes and residues are recycled into the raw
meal and incorporated into the clinker matrix

/ / / /
20 40 60 80 100

A[:O + Fe:o_' in (.!":_i_’

Source: S.A. Viczek & al. (2019) — Analytical determination of
recycling quota through SRF co-processing in the cement industry
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Potential sources of waste for the cement industry

Consumption and potential sources of
waste
8000

2000
1000 I

RDF/OIW  Wood waste Used tyres  Animal meal

m Consumption in 2018 m Potential recoverable source

RDF (Refused Derived Fuels): around 25% of the non-mineral and
non-hazardous waste is still landfilled)

Wood waste from deconstruction has an under-exploited potential.
Used tyres :— 90 — 100% of the used tyres are collected and
processed.

Animal meal . cement industry (~60%), other energy usage (~20%)
and for the production of fertilizers (~20%)

ADEME Industry Department www.ademe.fr

8 20/10/2020



E XN ADEME ' . .
REPUBLIQUE a .
FRANCAISE

T f : i
Praternitt IEA B!oenergg

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Strengths

- Efficient waste treatment system

Weaknesses

- Low decarbonization potential Vs ~N

- Reduce dependence on fossil fuel o . . .
imports and value local energy sources - Can be capital-intensive especially Recommendations
in Europe where many plants still

- Often less expensive than run on older processes

conventional fueis « Long-term planning: conduct an extensive
industry roadmapping analysis to see how
substitution fuels can fit in a broader national

industry strategy.
Opportunities « Mitigate the risk of locked-in emissions and
Threats supply shortages: investigate other low-carbon

- Combination with CCS for negative . o .
emissions (BECCS) - Policy measures fostering recycling options for providing heat to the cement production

- Mature technology: don’t have to wait for a and material efficiency can reduce the \ process such as kiln electrification. y
breakthrough to abate emissions waste stream

- Overall, substitution fuels are sourced from - Can contribute to locked-in

a different stream than traditionnal biomass emissions if CCS is not implemented

(e.g. timber) which can contribute to further
reduce landfilling

ADEME Industry Department www.ademe.fr 9 20/10/2020
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Thank you for your time
and attention!

For further information:

Elliot MARI

Engineer in Industrial Decarbonation — Project Finance ClimAct
ADEME — Industry Department

20 av. du Gresillé - BP 90406 - Angers cedex 01

Tel : (+33) 02.41.91.40.21
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