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Cement and Concrete Association) -~
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GCCA members commit to continue to drive
down the CO: footprint of their operations
and products, and aspire to deliver society

with carbon neutral concrete by 2050.
GCCA will work across the built environment

value chain to deliver this aspiration in

a circular economy, whole life context.

C
gCC'I.

Ref:2020,09, GCCA Climate Ambition Statement
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Eliminating our direct energy- _ -« Reducing the content of both
/ \ related em 'E-E-'-::-*a and maximising ,’// \ clinker in cement and cement in
the co-processing of waste |'. ¢¢ i concrete, as well as more efficient
'rom other industries, which \ * / use of concrete in t:=u'|-:::i|'|-:;; 5

\ / substitutes the use of fossil fuels / and infrastructure

p

involved in cement manufacture

Reprocessing concrete from

// \\ » Reducing and eliminating - .
/ \ indirect energy emissions \ construction and demolition
|' ' through renewable electricity | | waste to produce recycled
| i .
\ sources where available \ J aggregates to be used in
\ / concrete manufacturing

/)

— - Reducing process emissions /’_‘_‘\ - Quantifying and enhancing the
/ \ through new technologies \ level of CO=2 uptake of concrete

g - - B ::: B T - - = N l.l- !

|' l ' and deployment of carbon |' o> Ii through recarbonation and

1 || 1 i r =

\ capture at scale \ enhanced recarbonation in
/ \ / acircular economy, whole

life context

Ref:2020,09, GCCA Climate Ambition Statement \l
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Ef2BSRFER1EH B R CERESR 2w A Ak
THERMAL ENERGY CONSUMPTION BY
3.2% k FUEL TYPE for the year 2016
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®m Biomass

» Conventional
Fossil Fuels

WHRIEE: A Bioenergy Conference 2015, Berlin 27-28 October 2015 BWRE S koen Coppenholle (2018) “THE CEMENT & CONCRETE INDUSTRY:
READY FOR FUTURE CHALLENGES ''!" Finnish Concrete Industry Assocation.
; . 4 v /o 4 f
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The use of biomass in the cement production process

Average emission factors of the different types of fuel used in the French
2 cement industry between 2009 and 2018
wila
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Source: IEA (2018), Technology A o ﬁp & & #ﬁ'& & ‘5&*& & &S
Fosdmap - Low-Carbon Transition Q"i:s;i &6 EJl::]‘:lq5 M R @ Gl -}-"S\ + ﬂ'%
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RDF = Refused Derived Fuel
OIW = Ordinary Industnal Waste
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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.
50 » | + 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.
w 30 .
@23 BRERERERBMHN N | I W T 1. --------------------1-; Average energy content required
5 for the production process
L
0 Example of fuels
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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% ! . B . . . . . . l o b, [Swdge from sewage planes Good-quality fuels with
90% T = content fuels” | .:E ::j:milarwaﬂe d hlgh share of biomass
a0% M Agricultural waste [other than animal meal) dre hard t‘D ﬁﬂd or

I I M Animal meal uneconomical for the
— Used solvent [other than G3000) .
T0% I ILow biomass Solvent G3000 cement II"IdUEtI'}’
E0% | pontent fuels™ | ;::H
" Used engine oil ‘

S0% O

0% B RDF
M Other liguid waste A 1A _
W Other solid fuels [other that tyres and plastics) The use {_:'f | OW bll: 1ass

30% | M Other liguid fuels content fuels has been

20% ':3“““ ’:—'"f”"j“'“ products steadily increasing over the

o FossilTuels 4 o Heavy fuel oil past 10 years unlike high
M Natural gas biomass-content fuels
W Coal . .

0% | mPertcoke which has remained flat

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Ref: 2020, IEA Bioenergy, The role of biomass in decarbonization of cement industries ‘ /\’/ w&*
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- SRFEmE : 288 #l 12 MJ/kg - MIESZE 120 mmByAmtYE - ERERARERIER ZAR -

« SRFPEmME : 24EH12 2/ 18 MJ/kg - BKIEED - BHR _RAREZ(RIEE - E/\IZI_JZ
2R Z IR - FERIEEEE AL RERR - s ‘i%ﬁ% o] 7 80 mm - MEZRE IO G

o ARt ERE ol 300 =K -

- SRFEmE : 21518 & 25 MJ/kg - FRRIR /IR 35 mm - #HKRES - BAREBEER
GEas Z AT ©

Primary firing CI

EEI :

-Eﬂ 1 SRF PREMIUM ..=.= =- S firine G ,,Hn-tdiicl:_:;-:r:ft:l::ustinn

=,

=

3 15 SRF MEDIUM Quality

e

5 10 SRF LOW Quality

- i _ (Co-) Incineration

- ! Fluidized bed”

% 2 __- ______________________________________________ : Independent incineration

- EemmmE_———_——_—_——_——_—_——————————————————————_———ma_mmmmmmmmmm———
0 i i e W e T e T e T

10 20 30 35 40 80 120 200 300

Particle size [mm]

Ref: Source: S.A. Viczek & al. (2019) Analytical determination of recycling quota through SRFS
industry
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An option for high-temperature waste treatment

& SRF PREMIUM quality

® SRF MEDIUM quality
used foundry sand

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

| ;E 7N E’J 3 T D ;;n 40 | 60 80 100
Al,O; + Fe;0; in %—»
‘ Te m pe ratu re Source: 5.A. Viczek & al. {2019) — Ana.fyf:{:a.l' determination of
- . recycling quota through SRF co- pr::ur:essmg in the cement industry
€ Retention Time — —
€ Turbulent Y ¢

Ref: 2020, IEA Bioenergy, The role of biomass in decarbonization of cement industries
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Ref: Source: S.A. Viczek & al. (2019) Analytical determination of recycling quota through SR
industry
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Bio-treatment for odor
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- EEEBEMR(Solid recovered fuel, SRF)BIE

- IEEREZBEVERBBE - WATENR—EREEE I.“frJru':l':ETE’fi.’%% - T

RF(Solid recovered fuel) -
RFER . IEEDERMEREY 255 -

RFEIEE ?EL/UJ.“ 1EEEEY) 245 SRFZ BRI e) B A e - s B MEEEY)E
A—EAZEMARE (35 ) BEEYES SRFx S -

ftE — ~ E B2 A A K (SRF) L W 4% &

N I

°
Va)

°
N

I"gg ¥ fu Mz A H sk A= G 4E
‘i?ﬁ (flj‘:fgl’;}f%ﬁ , T 344 BS EN 15400 =~ 2. 392
o

g“(fﬁ‘l? (%’j{:) P 3y 4A BS EN 15408 = 3
;T?é*g;i Eﬂ;’;ig) - 34 1A BS EN 15411 <5
*’if{})ﬁ E“Lf’;l;g) E BS EN 15411 =150
ﬁ‘?fd;i E?f’f}ig) T ¥ 44 BS EN 15411 < s

1. 3] z% 4k #& (as received) : Bp A @L Pr B AR SR M R IR AR o T PR AT & 2R (%0) =k A
'i’_"l%ifﬂhgs(%k{r’i) I H RE %”‘Hryj#Lbib*HilbiRFiftﬂ 2= - Bp
Aa’%‘ ?1‘] 7}’\ g = :Hi 3_:—_. o

2. ¢ K (dry based) &r, HE Hk BE -

3. FHEHME ~ AL F AR E AR EMSEFEERES SRFEF & F £ ##(EN 153509:
Solid recovered fuels. Specifications and classes) 5 & 5 & & 43 5 & 42 #
{4 2~ =& %% B 3% 35 23 SRF &% W 42 # -

R D FEBREWHAENSTEFENFEXE S F I T B E 4 HOR R H g dE 5] #1050 H R
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FUTURE

» BEYVERBIKERYEZMDFIED BTG Eﬂ,\ o IAE Z REERY))

O E A EIEEEE S SRFBEYEE - 2/  BREEN M .
BEEMIEER =Lt BEAIEE
ETol P AS 2 Bl B E E% (D-0202) -
BERRST B S BN E R BB EE 5 1) (D-0299) -

E59EpE P RFEERE ANSoOEEENHZEZER (HEE - REEL el EZER
S (B2 (ZEEL ~ /ET )(R-0201) -

EE AR A 23 (PET) f\iﬁ’%@uﬂr‘%m PETHH (BRERH - SAIAESER ) » B © AREGE(R-0202)

55 B A 22 (PE) EERLINEEY) - BEB(EEMR ) - B4 - 23R - ofEE8EH

S E’Ji_iﬁuﬁfé%’é(Z;kﬁﬁ%’é E47E5 )(R-0204) -

NEFERLOINEEEZEY) - oJ[NRET ~ A4f4E - EREIESN -~ a4 (R-

0205) -

NEFERIWEEEY) - BRI - FERE o=  EmitE - BXIE

ELARZER ~ BN E X FHE=E YN (R-0206) °

e
S
. wa
0

3

B S s (PS8 ) S EEUEEZEY)(R-0207) -
BB PN (EMZER ) rEEEUWEEZEY(R-0208) -
EEEE B EEPLA) ~ERELIWEEZEY(R-0211) -
E5i BREESY) B LSRR EBHAHEZESEESY) (D-0399) -
i EE15 2 KPREFERBASO ERBNAZERE EES - NEEL )(R-0301) -
B5 4% BEAESY) B LS ERIWE BT AR EESY(D-0699) -
. EEAR IKPRTERBLASoHERAAZEEMAETEM - 3238EF )(R-0601) -
BER 12 R BEEZ KRE=ZERD-0701) -
B A BAMESY) B SERWEBFAHBEARAMSEESY) (D-0799) -
. KPREITEKB LSO EEBARAZEARYT (R\YBE )@BEEL - NEEL )2k

A BEAM (IR - B - ABEEIE  ABRESNA )RS - B )(R-0701)

Ref : IRtRE - BEREAEMRIRERKINIES | BEmERSE - IxR_
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EELULE Y] =8 #RAEE
BEiizE EREEZEHEMEEEY(D-0801) -
EUGIE EEE 7 2mBEMEREZEY(D-0802) -
25 o EEth E%?E@E%WJ(D 0803) -
o Bt E e - mFESY) AN BB G - HE - I EDES ) (D-0899) -
EUSEE: f{"43EFJEAT%?%”iTEEEﬂFHZF‘ALﬁi& (A& HR )(R-0801) -
R K PREFERE LSO EBHREZH&ER (&L )(R-0802) -

P REERBEASIERERBAAZEHRSE (ME - AR ESETE

LTSI KERBELE 5] (KA )(R-0904) -
b= fT'43EIJEF‘:%?%“&TEEEWEHZ%ﬁxﬁfﬁ(%ﬁﬁiﬁ—iﬁﬁiﬁﬂﬁ—iﬁ%}ﬁk
GHSE B R A e IR A B E R KRR A 2 S R
TEESL 75 )(ﬂ%f%ﬁgﬁ )(R-0906) -
= A== eas $i30 == o 4
S R . K PREEBRANS U EEBNAZ WEERFTRREREL 708 )&

5k )(R 0102)

%%;E@J(AM%E@J VETEEE IR BRI B FEE M S EEYEE
ST ES T —BUNIR JEEEY) - 7B KM 5 ERE (Mechanical Treatment, MT) 2l # i 44 & 18
aFfJf?’?(l\xhe'r:he-mnh:aI Biological Treatment, MBT) ) #&1& 7 @A EEEY) - J50]
*E4& SRFIR# - (D-1801)

; EFXPYEMESEEELRITES VHESRBEEY) - BEEM Y ER
3R —Rg iR (Mechanical Treatment, MT) i+ EIEREF (Mechanlcal Biological
Treatment, MBT) 5 &#& 7 @4 EEEY) - A olfEASRFIEER (H-0001) -

EEXE T ((EREXITHEFSERR )ES Y —REEY - Ao
=2 B (Mechanical Treatment, MT) S &R £V EIEZFE (Mechanlcal
Biological Treatment, MBD%?%T&Z%E%'&?% . FI O] ELSRFIRR (H-

SXE8 THENR

0002) -

Ref : IRtRE - BEREAEMRIRERKINIES | BEmERSE - IxR_
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Recyelavles

3

T SEF _’®

W—» l; ; | f! — E[-ITIH % B — (%)
2 P7P7777777777 7777/ -

WERERTHE SRF Factory o BBEHLIE
Combushblc Collection & Thermal Eneroy
waste Travsportion - R
7F:‘QM Y Power Plant
¥ Rejects DZ}‘E Eﬁjm

ﬂi

- FEmMBREHAER) o **I“ am—
- X B
= /;E ¥ -% Landfill
- N / 715 -
? 1% E%:r o KRRIESE

Cement Industry

7Kile
Loy, Cement
Ref. 2L BRI EBEE R T
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gﬁﬁﬂk(pellets) ﬁﬂk(bruqettes) F‘-‘ (flakes

{#F'L(Chi S) #1k (powder)

Ref. &2 & Eﬁ%%‘iﬁ]%"‘?ﬁﬁﬂ

=N ]



=EKREFEAE RSN bTCC

i€ FUTURE IS WOR

SEMBMEHEIRIIRR | IEEES :

 IRIRICRRYEERYESE KT
e e B 140 190 AR/ :
- [Emi!}ﬁ% SRFNEEBENBRD I1 B 0]

- SREBERAE MRS - BNBEoT - g -
B2 (LPRIBIES LS O RASS B T ain
R ﬂﬁlliﬂzii%% EEitEHE 4R

SRED e 1 X - JKIEZE RIS AR ERER M e

P HiAMBT &

A PEITN ML R AR

| e
RRRR E( R :
:- *1 ;‘-.. .;. [-§
| L g

Ref.EEEEREXNITERBEER



=R EFERE RIS cbTeC

THE FUTURE IS WORTH IT

ZHnE . S<tFE>{EHRSRFAVIEMN

SRF#Z : NOx K% - Puilie == 7t o RO R

e

PR AT 2

NOx

WA A

ot RO f)




=I= \ VA
‘:%m%

él‘=—_'-

=Pn=E : S<KEE

#1E : 3400~4200 kcal/kg
el 1 12~16 t/h
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1. =Y)ERarERs12t/h - KIJ 27K - NOx#ZEHl <150mg/ Nm3
2. FEARDEIE R A EZERE iﬁﬂ/—wi MNEXN  RNREER - FHR
AlELASR @ AXEEL0~15t/h - Tm%gﬁkmﬂ?ﬁ)\g  RERBEEEEI0~40t/h
R IR R R AR -
3. ZMERRMBARANAZEANES - WHBRRAREE - EEZCOZTR/MER
(20000 ppm) - E=E<0.5% - NOx<100 ppm - ol B AR EAZETE
2 1—__7($COLF??, WNOX
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=. B UAHERRERS---IEE

o —g._lz/'\j;)_/l_ FUTURE
2 KD (%) BEh | xkin | BEEBRAURE (M%) BRaE | REBLE | a=E
(%) (%) (kcal/kg)
Y& ok 9.3 30.1 18.2 5504 0.99 440 547 107
HEE | 31 712.7 2.0 2770 0 317 357 40
7t | SIO,(%) | Al,O5(%) | Fe,05(%) | CaO(%) | MgO(%) | Cl- (ppm)
957 45.6 36.1 4.5 5.8 0.8 350
HE&E | 63.5 4.8 3.4 4.5 2.9 410
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RDF/SRF which is produced In OYAK Cement Plants:
BB ESS%LL L

According to the Waste Acceptance Criteria of OYAK Cement Group, Industrial Zones and
Industries are visited and waste inventory created for all regions.

At

Waste Acceptance Criteria Base Criteria Reject Criteria

Waste Content Plastic (PE; PP, PET, PS, PVC
HDPE, LDPE), Textile, Paper
| Cardboard, Packaging
Waste Recycling Wastes,
Contaminated Wastes

Specific Heat (kCal/kg waste) Plastic: 4500 - 6000 < 2500
(As received) Textile: 3500 - 6000
Paper / Cardboard: 3500 -
4500
Water Content (% 10 >15
Cl (%) 0,3 >1

otal Heavy Metals (ppm < 2500 >
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AF & ARM Process Basic Flow Chart :
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companies

Industrial Facilities Analyses
Municipality Waste Simulation
Facilities Cost Determination
ELT Import Planning

Alternative Raw Materials Alternative Raw Materials

_=

|

WASTE SOURCES Ready to use Alternative
DETERMINATION

Ready to use Alternative Fuels CEMENT

|

SUPPLY

PRODUCTION

Waste for Pre-process

|

; PRE-PROCESS é

Waste for Pre-process RDF/SRF 2

Analyses
Separation
Shredding
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AF and ARM are using all plants of OYAK Cement.

Alternative Fuels;

1. Ready AF (RDF, SRF, Dried Sludge, Liquid Wastes, ELT etc.)
2. RDF/SRF Wthh is produced in OYAK Cement Plants)

Alternative Raw Materials;

1. Waste Water Treatment Sludges
2. Contaminated Soils

9.07.2019
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« Cimpor Cement Plants:[RARIZ R F1H430% - EEZAEZ
1#%3160% - (Alhandra, Souselas, Loule)
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Historical Evolution P N
/ ' Maximum mon thly TSR i \
Plants TaR ( L achieved (K7ALH) _ 1y
\\\\ ',lh ’
60,0% \\ N /
. 7
S o _

50,0%

30,0% /

20,0% /

10,0%

0,0%
2012 2013 2014 2015 2016 2017 2018 2019 ¥TD

K6 Alhandra — 7 Alhandra K3 Souse las 1 Loulé @ Maximum monthly TS% achieved (K7 ALH)

Comment: Al kilns in activity are co-processing (except SOU Kl and K2).
Good evolution, special in ALH K7 & SOU K3.
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Cimpor Cement Plants: (£ B NIRRE 21832

Waste Process Preparation
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Strengths

- Efficient waste treatment system

Weaknesses

- Low decarbonization potential
- Reduce dependence on fossil fuel SHEEES n poten - N

: - Can be capital-intensive especially Recommendations
imports and value local m_‘uergy Sources S E e toET
- Dften less expensive than run on older processes

e « 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 : = i
emissions (BECCS) _ Policy measures fostering recycling options for providing heat to the cement production

- Mature technology: don't have to wait for a and matenal efficiency can reduce the \ process such as kiln electrification. ).
breakthrough to abate emissions waste sitream

- Overall, substitution fuels are sourced from - Can contnbute to locked-in
a different stream than traditionnal biomass emissions if CCS is not implemented
(e.g. imber) which can contribute to further

reduce landfilling

Ref: 2020, IEA Bioenergy, The role of biomass in decarbonization of cement industries
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