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Dioxido de carbono

Sector del cemento:

7,4% de las emisiones globales.
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

N\ CONGRESO Sanjuan, M.A.; Andrade, C.; Mora, P.;

“~2 ) Gemento & Concreto Zaragoza, A. Carbon Dioxide Uptake by
_(C Verde 2050 Cement-Based Materials: A Spanish Case
A — Study. Appl. Sci. 2020, 10, 339.
https://doi.org/10.3390/app10010339
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Sanjuan, M.A.; Andrade, C.; Mora, P.; Zaragoza, A. Carbon Dioxide Uptake by Cement-Based Materials: A
Spanish Case Study. Appl. Sci. 2020, 10, 339. https://doi.org/10.3390/appl10010339
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(RE)CARBONATACION

Las construcciones

de hormigén

actian como sumideros
de carbono.

« Materias primas descarbonatadas
"o +Combustibles con biomasa
O % Mejora de la eficiencia energética
, . » Clinkeres bajos en carbono
®., «Uso de hidrégeno y energia
procedente de fuentes renovables
« Tecnologias de captura,
usos y almacenamiento de CO2 (CAUC)

-

0

CEMENTO

» Residuos de otros procesos industriales
y nuevos materiales como arcillas calcinadas
« Combustibles con biomasa
® » Mejora de la eficiencia energética
« Clinkeres bajos en carbono
+ Uso de hidrégeno y energia procedente
de fuentes renovables
«Tecnologias de captura, usos
y almacenamiento de CO2 (CAUC)

CONSTRUCCION

El hormigén juega

un papel esencial

en la eficiencia energética
de los entornos urbanos.

SRR TN '. -
HORMIGON
(CONCRETE)

« Digitalizacién, mejora del disefio de la mezcla y nuevos aditivos
+« Vehiculos de transporte neutros (eléctricos y/o propulsados por hidrégeno)




Oportun | d ad Carbonatacion: Oportunidad

p La mejora de los procedimientos de reciclado del hormigon
podria favorecer la carbonatacion Incrementar la carbonatacion
con el curado en atmodsfera de CO.,,.

5
i

P9y CARBON

i Solidia
Technologies

Sanjuan, M.A.; Estévez, E.; Argiz, C. Carbon Dioxide Absorption by Blast-
Furnace Slag Mortars in Function of the Curing Intensity. Energies 2019,
12(12), 2346; https://doi.org/10.3390/en12122346
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Carbonatacion: Cr (lll) se puede solubilizar como Cr (VI)
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Carbonatacion

En 2018, CEMBUREAU, Portland Cement
Association (PCA), Cement Sustainability Initiative
(CSI), IECA y Cementa (HeidelbergCement
Sverige), constituyeron el Re-carbonation Project
con el objeto de desarrollar un metodo de
calculo de la carbonatacion de morteros y
hormigones, y su inclusion en laguia de
Inventarios del Grupo Intergubernamental de
Expertos sobre el Cambio Climatico (IPCC) de
20109.



CO, uptake in cement-
containing products

Background and calculation models for IPCC
implementation

Resultado

El resultado mas importante es el documento

“CO, uptake in cement-containing produc

tS”

(IVL Swedish Environmental Research Institute

Ronny Andersson de CEMENTA AB, en el g
nan establecido dos métodos, el primero pro

Report) coordinado por Christer Ljungkrantz y

ue Se
pone

que el 23% de las emisiones de CO,, debic

as al

proceso de calcinacion, se puedan descontar de
forma directa, mientras que el segundo se basa

en el procedimiento dado en el Anejo BB de
16757. Actualmente, Anejo G.

Octubre 2018

la EN




Proyecto “Concrete CO2 sink”™

Resultado

Sin embargo, no se consiguio el objetivo de su registro en
el IPCC Task Force on National Greenhouse Gas
Inventories. Por tanto, no se ha incluido en la revision de
la Guia 2006 IPCC Guidelines for National Greenhouse
Gas Inventories (Chapter 2: Mineral Industry Emissions),
publicada en 20109.

2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories

https:/Mwww.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/

2019

o
E E wHo  LMEP

INTERGOVERNMENTAL PANEL ON

climate chanee

TASK FORCE ON NATIONAL
GREENHOUSE GAS
INVENTORIES (TFI)

2079 REFINEMENT

2019 REFINEMENT TO THE 2006 IPCC
GUIDELINES ON NATIONAL GREENHOUSE GAS
INVENTORIES




IPCC Inventory Software

IPCC Side-event- IPCC-TFI tools for National GHGs Inventories
UN Climate Change Conference I’n d | ce

Katowice, Poland

D Dageinber 201 2006 + 2019 IPCC Guidelines for National

Sekai Ngan‘ze, IPCCTFITSU ]
IDCC 5 Greenhouse Gas Inventories
) &

INTEAGONIRNMEINTAL PanEL on CliMaTe chanee wH

Volume 1 General Guidance and Reporting
Volume 2 Energy m——) -uel CO,
Volume 3 Industrial Processes and Product Use
Chapter 2 Mineral Industry Emissions and removals
2.1 Introduction

2.2 Cement production =) Calcination

CONGRESO 2.3 Lime production CO,
33}‘&2“2‘85,8{]0"“"9“ 2.4 Glass production

2.5 Other process uses of carbonates
Volume 4 Agriculture, Forestry and Other Land Use
Volume 5 Waste
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MADRID 2019

Participacion del sector del cemento
(COP25)

IECA y Oficemen iniciaron los contactos con la IPCC en la COP25
(2019{ con objeto implementar la carbonatacion de morteros y
hormigones como sumidero del didxido de carbono. Desde
entonces, se han conseguido una serie de logros que se resumen a

continuacion.



% COP25

MADRID 2019

Conclusiones

IDCC -

INTERGOVERNMENTAL PAMEL ON

Segun el Presidente adjunto de IPCC desde el 8 octubre 2015 y Vice-Chair, Working

Group lll, IPCC desde el 28 de Julio de 2023, hay que: climate change
« Generar literatura cientifica que se pueda referenciar en el AR6 sobre la
carbonatacion como via para la mitigacion. TASK FORCE ON NATIONAL
* No limitarse a paises desarrollados. Aplicarlo en todos los paises.
« Debatir este tema en foros cientificos de prestigio (COP, FICEM, RILEM, GREENHOUSE GAS
Alconpat, ICCC, etc.). INVENTORIES (TFI)

Segun el Programme Officer del IPCC Task Force on National Greenhouse Gas
Inventories:

« Se conoce el tema de la carbonatacion, pero no se considera que esté maduro.
CONGRESO

I C C ' Egpglgnztg 5&0 Concreto

INTERGOVERNI_VI NNNNNNNNNNNN
climate chanee
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Publicaciones sobre la
absorcion de CO, para se

onsidetradas por el IPCC

(ke

Absorcion de o,

por los productos derivados de los cementos portland
espanoles en el periodo 2005-2015

Pedro Mora Peris. Agrupacidn de fabricantes de cemento de Esparia (Oficemen).
Miguel Angel Sanjuan Barbudo. /nstituto Espariol del Gemento y sus Aplicaciones (IECA),

El Instituto Espanol del Cemento y sus Aplicaciones (IECA) ha realizado un estudio sobre el hor-
migon como sumidero de CO, particularizado para los hormigones producidos en Espaia en los

Bl materials ultimos diez arios.

Article
Carbon Dioxide Uptake Estimation for Spanish
Cement-Based Materials

Developments in the Built Eaviroament  (2021) 100063

Contents lists available at ScienceDirect

Developments in the Built Environment

Para la elaboracion del estudio se ha recopilado informacién sobre el consumo de cemento en Es-
pana, su utilizacion diferenciada en edificacion, obra civil, morteros, subbase de carreteras, etc., y

£
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ER journal e il
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Abstract: The Intergovernmental Panel on
for assessing the science related to clima

. applied
sciences
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Carmen Andrade ™, Miguel Angel Sanjuan "

" Article

~ Carbon Dioxide Uptake by Brazilian Cement-Based Materials

Joao Henrique da Silva Rego ', Miguel Angel Sanjuin 2*, Pedro Mora *, Aniceto Zaragoza *

[ — o
* Spamith Insitute of Cement and its Applicaions (TECA), C/ Jos Abascal 53, 20003,

I,

Carbon dioxide uptake by pure Portland and blended cement pastes

250310, Madrid. Spoin

Medrd, Spein

ARTICLEINFO ABSTRACT

los datos de emision de CO, de los ultimos anios, facilitados por Oficemen, que se han utilizado para
obtener el porcentaje de reduccion de la emision por el efecto de sumidero del hormigon.

Los tipos de cemento y las prdcticas constructivas en Espana difieren a los de otros paises, por este

prcoman 0 and Gongalo Visedo = ey g-n J motivo, es necesario el desarrollo de un modelo de cdlculo de la carbonatacién del hormigdn espa-
recognized as o Ca dioxide absorption b
enora pes Tt " Dupmnt o i v il = e Pt L] nol ya que no son aplicables los datos que utilizan otros paises.
lionie uptake by cementbased matersl ¥ Spariohs it of Goment and i Apy . / MDPY) e pins
the United Nations Framework Conventic 3 Department of Geological and Mincs i sciences by 15 different typer .z
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However, the procedures given in the In
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Cement and its Applications (IECA), C/José Abascal, 53, 28003 \  released during clinker production as captured, that is, if all the ¢
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bonate of the raw materials. However, the recombination n

“carbonation” is not complete as will be illustrated later.

The chemical process named carbonation consists of the genei
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En base a lo anterior y una vez analizados los resultados, IECA ha estimado unos valores de
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developed a technical roadmap to chart the requirements needed

m by Miguel Angel Sanjudn, Spanish Institute of Cement and its Applications (IECA), Pedro Mora,
Technical University of Madrid (UPM) and Aniceto Zaragoza, Oficemen, Spain

fthe Spanish cementindustry is to

achieve its target of carbon neutrality by
2050, the sector will need to take arange
of actions, including the development
andimplementation of innovative:
measures to mitigate climate change at

With pillars with a maximum height of 11¢
oneaf

silva Bri

emissions (GHG) by at least 55% by " i di

Climate L.1$4- [3] requires Member Stat ek SHG) Inve he ¢ d Application: The Guideli Carmen Andrade * and Miguel Angel Sanjuin >0 during its service life or after demolition. Currently, the Intergc paria, e ed ora civl etd To meet its 2050 deadline of ca}rt})on ‘neu!rahly, the Spanish cement industry will need
i ! Union at tve i 2 updates Gas (GHG) Inventories to report t Featured Application: The Guidelines '8! 5 y mental Panel on Climate Change (IPCC) does not consider thit 0, i to implement climate change mitigation measures at all levels. Therefore, the sector has

within the European Union 3t 1he JHe: o gu s g | s Soruin by the Intergovernmental Panel on C del

1. Antecedentes

En la 432 reunién del Grupo Interguber-

proponer al hormigdn como un sumide-
ro de CO,, especialmente, en la fase de
fin de la vida util del material. Para ello, la
IPCC debe reconocer un método para la

sion de una determinada cantidad de
dioxido de carbono tanto en la fase de
combustion del coque de petrdleo o de
otros combustibles (300 kg CO/t clinker)

Acpled 14 Seplemir X2 y that would grant this ion met The based materials, such as concrete and mortars, combi e homiléicomoimeunides i de una: deia alllevels of its value chain. Furthermore, i ili i i i i= i i iTe
Mo wapomis | aphr and Ao OGAROT 00 Thereiore, s clmate modelsaenel by 3 process called -<arbonatien’. Carbommtion hosbeen e aely iy U dbonio ozt moss 1. Antecedentes ST NS namental de Expertos sobre el Cambio  contabilizacion de dicho sumidero debi-  como en la fase de clinkerizacién (520 kg
uptake due to concrete and mortar ¢ it induces the corrosion of steel reinforcement when bringing the CO; front ¢ Available online 9 October 2021 fin de la vida 0l del material. Para ello, la - combustién del cogu cement- material . s . . . .1 - ‘
P TR —— have improved snce the IPCC's Fourl  reinfrcing bars. Thus,the “rae of carbonaton” of the oncree cover i characei ot Py w Enlo 5 i e Grupo b sl ke un it o b ves ot bt sccun by it Climatico (IPCC-43) de Nairobi, Kenia,  do ala carbonatacion del hormigon. CO,/t clinker), en donde, parte de la ma-
s i S implmening carbon doide upake . henghof s e ofconcree e, The s o o mieh O el e e oSG Cratiabdoantevit orombiedd RS EEmoEE : o
it NDP, b et The itemmational climate chy €% method of evaluating net COpemi  phases ane scare and even les has been studied the influnce ofthe type of ceme e g 11319 de sl e e " f ey ; - celebrada del 11 al 13 de abril de 2016, teria prima que se encuentra en forma de
This articke is an open acoess 3tk forcing citizens, industry, and coun! method. Portuguesd net CO; emission 15 cements were used to fabricate paste and concrete specimens withwater/cement (w /¢) ratios of se propusola realizacién de unz mejora a carbonato cdlcico se ARS) and in the future revision of the IPCC
dusributed under the Wrme 304 4o no'vant to be excluded from th  While taking carbon dioxide uptake dur (.6 and 0.45 which reproduce typical concretes for buildings and infrastructures. The amount of 12 quia de 2006 que trataba sobre a ela- I calcioy ciéxido de ca ideli * 24 + Ll < . g
e e b o ol L . Foowing hemphld  atan Al o e e e e ey o ge o et <2< ), Introducon SRR e se propuso la realizacion de una mejora a carbonato célcico se disocia en ¢xido de
st Carbon dioxide uptake by cor  Uptake by mortars and concretes made s defined as the CO; fixed with respect to the total theoretical maximum and the carbon storage Cosmsetecolmemadera otfeode - o o o Panel on Climate Change (IPCC). 2 . 57 % 5%
im0 i the assessment o anthy 378 millon tons were released due 10! oGS0y . thecarbonation piake by a concrete lement, familyor the shole nventory of Temem gk miede Shmemnmedon. dSotmoner o o } . la guia de 2006 que trataba sobre la ela- o7 calcio y diéxido de carbono (Ecuacion 1).
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Aol 865500, 10, 6 ot 0 SIoapptonR068 62 155M; 008-8919, PR 5665 Revista Técnica CEMENTO HORMIGON - Ne 9t (50-100yr) Clinker (%) 4 14 9 11 17 2
1. Introduction Author €O, uptake' | Nygaard& | Anderson | Yangetal Xietal | Vermeulen | Andrade | f I d d d dﬁ W d d d | 4 | d
P pil i) o o as fuentes como para los sumideros de e edificar viviendas con un coste razo-  vados del cemento pértland, que se pue-
Climatic change is a threat for the wellbeing of humanity: Greenhouse effects seem to be increasing || (ol et | Bt || Wlts ot p p q p
the average pheri with all the undesirable sid of extreme climatic . % i 1ari I i
s el g il s iepie i ol s o o A Y 7 T Gases de Efecto Invernadero (GEl), pero  nable, infraestructuras viarias, sanitarias,  de dar de una forma muy leve durante la
dioxide evolved from combustion engines and industrial activity. Cement manufacture is one of the Lhecrsle e = . = = . L iy & iig 3 i
contributors o thencreseof carbon doxide n th atmosphere due toin s . i —Tmen 1 1 ¢ [w N - solo en aquellos casos en los que: i) haya  para la conduccion de agua, realizacion  vida util de los elementos estructurales
825 kg of CO, by ton of clinker produced of which only around 525 kg of CO; per ton of clinker is due ;"';“wj,‘]’ ot . = - = = = g . e . o
tothecalination oflimestone and clays. Then, 300 kg of CO per toof clinkeris produced from the = e vacios sin cubrir; ii) o donde hayan sur-  de puentes, carreteras, presas, etc,,y todo  fabricados con hormigén, de una forma
combustion of fuel. These concerns helped to promote the formation of the Intergovernmental Panel includes CO, uptake in slog « Surfoce Notume = 25

IECA y Oficemen han escrito 15 publicaciones cientificas sobre la
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carbonatacion del hormigdn como via para la descarbonizacion del
sector del cemento en 2050.
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gido nuevas tecnologias y procesos de
produccién que requieran nuevos mé-
todos; iii) o para las fuentes o sumideros
que no se hayan incluido adecuadamen-
te en la guia de 2006. Este Ultimo caso
es el que motivé al sector cementero a

62 ISSN: 0008-8919. PP: 56-65

ello, promueve la mejora de la calidad
de vida de las personas. Por tanto, es un
material imprescindible. Por otro lado,
su fabricaciéon requiere del consumo de
materias primas y combustibles (Figura
1). En este proceso es inevitable la emi-

mas intensa en morteros de cemento y,
sobre todo, de una forma més extensa y
diversa en funcion del tratamiento del re-
siduo, al final de la vida en servicio de las
estructuras y otros productos fabricados
con estos materiales de base cemento.

Revista Técnica CEMENTO HORMIGON - Ne 993 - JULIO-AGOSTO 2019
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Sexto Informe (ARG)

Los informes de Evaluacion (AR) del Panel Intergubernamental de
Expertos de Cambio Climatico de la ONU (IPCC) recogen la informacion
cientifica, técnica y socioecondmica mas importante de los efectos del
cambio climatico y las opciones para la adaptacion y la mitigacion.

El Grupo de Trabajo | evallua las bases fisicas, el Grupo de Trabajo Il
se encarga del impacto, adaptacion y vulnerabilidad y el Grupo de
Trabajo lll evaltua la mitigacion del cambio climatico. Asimismo, el
Grupo Especial para los Inventarios Nacionales de Gases de Efecto
Invernadero desarrolla las metodologias que se emplean a nivel mundial
para calcular y comunicar de forma armonizada las emisiones de gases
de efecto invernadero.

Sexto Informe (ARG) - Importancia estrategica

Los informes del IPCC contribuyen al trabajo de la Convencion Marco
de las Naciones Unidas sobre el Cambio Climatico (CMNUCC).

En 2015, el Quinto Informe de Evaluacion (ARS) del IPCC fue el
documento cientifico basico para el Acuerdo de Paris de la CMNUCC.
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Participacion de IECAYy
Oficemen

IECA y Oficemen patrticiparon en la revision de
expertos de los borradores de la contribucion de

- los Grupos de trabajo Il y Il al Sexto Informe de

Evaluacion cientifica (AR6) del IPCC.

Por primeravez, un informe de evaluacion del

| IPCC, el ARG, incluia varios articulos sobre la
. carbonatacion de morteros y hormigones

(sumidero de CO2), tres de ellos escritos por

" IECA y Oficemen.
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pero no maduro = literatura
cientifica
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Metodologias

Absorcion de CC)g

Nivel 1 (Tier 1): Metodologia simplificada

Desarrollada en el proyecto (Re-)carbonatacion y publicada por IVL.

Nivel 2 (Tier 2): Metodologia avanzada

Estimacion basada en el anexo G de la norma EN 16757 (antes: anexo BB).

Estimacion con estadisticas fiables de la produccion de clinker, tipos de
cementos, hormigdn y mortero + kg cemento/m3 + Superficie expuesta.

Nivel 3 (Tier 3): Modelos avanzados desarrollados
por el usuario

Estimacion con estadisticas historicas flables.



del diéxido de carbono por los

Caracteristicas
Resumen de los métodos
Desarrollada en el proyecto (Re-)carbonatacion y publicada por IVL. Cemento .
. | 2 Concreto*
- Se utlliza cuando se dispone de estadisticas limitadas de la PRARCREMEER ISR EREAR I F:
produccion de hormigon. cgion

» Basada en las emisiones de proceso notificadas (clinker).

Céalculo sencillo: Multiplicar por un factor de absorcion (publicacion
del IVL: 15-20% para la vida en servicio + 3% al final de la vida util).

Este valor se puede incrementar cuando se aplique un tratamiento a
los RCDs Yy en los paises donde la proporcion de mortero sea
superior al 10-30%del consumo total de cemento.

El cemento, El concreto

y su contribucion en el desarrollo

- :"‘]I:I-E:ux:"b {I’::’H oa d :C:ﬂ os prac
Vel lta:l aS de ciudades sostenibles y resilientes Estacamis '
Valorizar los residuas: EI uda nibles n 1n de la ab e -
de Ia Industria re : ded dicwido de segen un
h nes an asi
s L a1,

Se puede aplicar en todos los paises aunque no haya un gran conjunto de
estadisticas.

Miguel Angel Sanjuan — Cristina Argiz - Pedro Mora — Aniceto Zaragoza. Cuantificacion de la absorcion del didxido de carbono por los morteros
y hormigones. REVISTA CEMENTO & CONCRETO. Ediciéon Numero 7. 2020. 108-116.
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CO2 uptake by carbonation

Service-life ~ Demolition CDWs as
— (50-150 years) + CDWs Recycled

treatment Aggregates

Modules: A B C D
Nivel 1 (Tier 1): Metodologia simplificada (IVL)

En los informes del Grupo Intergubernamental de Expertos sobre el
Cambio Climatico (IPCC), un nivel representa el grado de complejidad
metodoldgica utilizado para estimar las emisiones de gases de efecto
Invernadero de una fuente especifica. En consecuencia, el Tier 1 o Nivel 1
es la metodologia basica cuya utilizacion es posible en todos los paises.




Carbon Dioxide Uptake

by Brazililan Cement-
Based Materials
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Article

Carbon Dioxide Uptake by Brazilian Cement-Based Materials

Joao Henrique da Silva Rego (), Miguel Angel Sanjuan 2*{, Pedro Mora 3, Aniceto Zaragoza *
and Gonzalo Visedo °

@ Integrated Cement Plants
@) Grinding Cement Plants
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da Silva Rego, J.H.; Sanjuan, M.A.; Mora, P.;
Zaragoza, A.; Visedo, G. Carbon Dioxide
Uptake by Brazilian Cement-Based

CO, abs. = 0,23 x emisiones de CO, por calcinacién (NIR, nacional) (2) Materials. Appl. Sci. 2023, 13, 10386.
https://doi.org/10.3390/appl131810386

CO,abs. =(0,20 + 0,02 + 0,01) x emisiones de CO, por calcinacion (1)



https://doi.org/10.3390/app131810386

Carbon Dioxide Uptake

by Brazililan Cement-
Based Materials

Conclusion (Tier 1 aplicado alos cementos
brasilenos)

« La absorcion de didxido de carbono por morteros y hormigones
en Brasil durante 30 afnos (1990 - 2019) es de unos 140
millones de toneladas. En este periodo se han liberado unos
483 millones de toneladas debido al proceso de calcinacion.

@ Integrated Cement Plants
@) Grinding Cement Plants

« Laaplicacion del nivel 1 o Tier 1 es viable en todos los paises.
Por tanto, la carbonatacion deberia de aplicarse en todo el
mundo y considerarse en los National Inventory Report (NIR) y
Biennial Update Report (BUR). Ademas, se deberia de integrar
en las hojas de ruta nacionales para la neutralidad en carbono. _ o )

da Silva Rego, J.H.; Sanjuan, M.A.; Mora, P.;
Zaragoza, A.; Visedo, G. Carbon Dioxide
Uptake by Brazilian Cement-Based
Materials. Appl. Sci. 2023, 13, 10386.

https://doi.org/10.3390/appl131810386
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Calcination emissions: 525 kgCo,/tonclinker
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CO2 uptake by carbonation

Service-life Demolition CDWs as
(50-150 years) + CDWs Recycled
treatment Aggregates
Modules: A B C D

Nivel 2 (Tier 2). Metodologia avanzada

UNE-EN 16757:2018. Sostenibilidad de las obras de construccion.
Declaraciones ambientales de producto. Reglas de Categoria de Producto
para hormigon y elementos de hormigon.
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Substantial global carbon uptake by cement
carbonation

C 0.05
Fengming Xi"*3, Steven J. Davis'?, Philippe €
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Nivel 3 (Tier 3): Modelos avanzados

desarrollados por el usuario
Xi, F., Davis, S., Ciais, P. ... .... Andrade, C., et al. Substantial global carbon

uptake by cement carbonation. Nature Geosci 9, 880-883 (2016).
https://doi.org/10.1038/ngeo02840
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First Order Draft Expert Review

Chapters WG I

Chapter 1.
Chapter 2:
Chapter 3:
Chapter 4.
Chapter 5:
Chapter 6:
Chapter 7:
Chapter 8:
Chapter 9:

Chapter 10:
Chapter 11.
Chapter 12:
Chapter 13:
Chapter 14:
Chapter 15:
Chapter 16:
Chapter 17:

Introduction and Framing

Emissions trends and drivers

Mitigation pathways compatible with long-term goals
Mitigation and development pathways in the near-to mid-term
Demand, services and social aspects of mitigation

Energy systems

Agriculture, Forestry, and Other Land Uses (AFOLU)

Urban systems and other settlements

Buildings

Transport

Industry

Cross sectoral perspectives

National and sub-national policies and institutions
International cooperation

Investment and finance

Innovation, technology development and transfer
Accelerating the transition in the context of sustainable development

Annex B - Definitions, Units and Conventions
Annex C - Scenarios and Modelling Methods
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First Order Draft Expert Review

Chapters WG I

Chapter 1: Introduction and Framing

Chapter 2: Emissions trends and drivers

Chapter 3: Mitigation pathways compatible with long-term goals

Chapter 4: Mitigation and development pathways in the near-to mid-term
Chapter 5: Demand, services and social aspects of mitigation

Chapter 6: Energy systems

Chapter 7: Agriculture, Forestry, and Other Land Uses (AFOLU)
Chapter 8: Urban systems and other settlements |

Chapter 9: Buildings

Chapter 10: Transport

Chapter 11: Industry

Chapter 12: Cross sectoral perspectives

Chapter 13: National and sub-national policies and institutions
Chapter 14: International cooperation

Chapter 15: Investment and finance

Chapter 16: Innovation, technology development and transfer

Chapter 17: Accelerating the transition in the context of sustainable development

Annex B - Definitions, Units and Conventions

Annex C - Scenarios and Modelling Methods
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First Order Draft Expert Review

Sexto Informe (ARG) - WG ]

0. 345

The mitigation potential differs depending on the industrial subsector and
the availability of CCS, with larger potential reductions in the steel sector
(van Ruijven et al. 2016) and cement industry (Sanjuan et al. 2020)

p. 430

The member companies of the GCCA (CSI) have become better prepared
for future legislation on managing GHG emissions and developed
management competence to respond to climate change in the cement
sector (Busch et al. 2008; GCCA 2020). Accordingly, the cement industry
has developed some roadmaps to reach net zero GHG around 2050
(Sanjuan et al. 2020).



Carbonatacion de los materiales
base cemento en el AR6 de la IPCC

ipcC
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Sexto Informe (ARG) - WG ]

Climate Change 2022 D. 977

Mitigation of Climate Change o _ _ _
The concept of buildings as carbon sinks arise from the idea that wood

stores considerable quantities of carbon with a relatively small ratio of
carbon emissions to material volume and concrete has substantial
embodied carbon emissions with minimal carbon storage capacity
(Sanjuan et al. 2019; Churkina et al. 2020).

p. 1190

o 5 M =

Some of the CO, Is reabsorbed into concrete products and can be seen
as avoided during the decades-long life of the products; estimates of this
flux vary between 15 and 30% of the direct emissions (Stripple et al.
2018; Andersson et al. 2019; Schneider 2019; Cao et al. 2020; GCCA
2021a). Some companies are mixing CO, into hardening concrete, both
to dispose of the CO, and more importantly reduce the need for binder
(Lim et al. 2019).

AN e [

First Order Draft Expert Review

Working Group Il contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Climate Change
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CO, uptake and process emissions, Gt CO,

1.0

0.5

0.0 ——————-—-—--(T‘ier1)’(;tC()2
e el ol Jaa.
—-0.5| Carbon dioxide uptake by carbonation
(Global Carbon Budget, 2023), Gt CO,
-1.0
1960 1970 1980 1990 2000 2010

Carbon dioxide
calcination emissions,

Gt CO,

CO, uptake by carbonation

Year

CONGRESO

Cemento & Concreto
Verde 2050

2023

Global Carbon Budget de 2023

El Global Carbon Budget de 2023 incluye por
primera la carbonatacion como sumidero de
dioxido de carbono.
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Concrete as a CO‘i2 !.c.in!k CUPZB ‘

Claude Lorea, G-Gc?xéément, ESG)Ihndvation-Director
Diana Casey , Executivé Director, Energy and Climate'Change, MPA

M.A. San Juan, Head of the cement and mortars area, IECA
Jonas Helseth, Director, Bellona Europa
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Verde 2050

Tier 1, Tier 2y CCUS

La Global Cement and Concrete Association (GCCA) tuvo,
por primeravez, un pabellon en la zona azul de la COP28
denominado Concrete Future.

IECA presento el Tier 1: "El hormigon como sumidero de CO,,".
MPA presento el Tier 2: “Carbonatacion del hormigon.
Modelizacion del sumidero de emisiones”.

Bellona presentd el CCSU: “Uso del CO, en la cadena de valor
del hormigon”.
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Conclusion
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2019 - COP25

Se conoce el tema de la carbonatacion, pero no se considera
gue esté maduro. Habia que:

Generar literatura cientifica.

Incluirlo en el ARG.

Aplicarlo en todos los continentes.

Debatir este tema en foros cientificos de prestigio
(COP, FICEM, RILEM, Alconpat, ICCC, etc.).

2021-2022 - ARG

Por primera vez, un informe de evaluacion del IPCC, el ARG,
incluia varios articulos sobre la carbonatacion de morteros
y hormigones (sumidero de CO,).

2023 — Global Carbon Budget

Por primeravez, el Global Carbon Budget de 2023 incluye
la carbonatacidn como sumidero de dioxido de carbono.

Métodos de estimacion

2018: Re-carbonation Project.
2018: "CO, uptake in cement-containing products” (IVL).
Nivel 2 (Tier 2): Anejo BB— G, de la EN 16757.



Generalizar la aplicacion de las
metodologias parala estimacion de la

Trabajo futuro carbonatacion

« Difundir y aplicar en todos los paises los Niveles 1y 2.

« Conseguir el reconocimiento de las metodologias
Internacionalmente.

* Implementar la metodologia simplificada para la estimacion del
CO2 absorbido por los derivados del cemento (Tier 1) en la
proximarevision de las Directrices del IPCC para los
Inventarios nacionales de gases de efecto invernadero.

ipcc @ INFORME DE INVENTARIO S

) MENTAL PANEL on ClimaTe change
NACIONAL

2019 Refinement to the P GASES DE EFECTO
2006 TPCC Guidelines for National PR o LY INVERNADERO

Greenhouse Gas Inventories

"’@‘%} United Nations
w2 (limate Change

Volume 3
Home COoP28 Process and meetings Topics Calendar Climate action Docume

Industrial Processes
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Mechanical and Microstructural Investigation of Geopolymer Concrete Incorporating
Recycled Waste Plastic Aggregate

by Blessing O. Adeleke, John M. Kinuthia, Jonathan Oti, Duncan Pirrie and Matthew Power

faterials 2024, 17(6), 1340; hitps:/idoi.org/10.3390/ma1 7061340 - 14 Mar 2024

Viewed by 419

20 pages, 4340 KiB

Abstract The effective use of waste materials is one of the key drivers in ensuring sustainability within the construction
industry. This paper investigates the viability and efficacy of sustainably incorporating a polylactic acid-type plastic (WP) as a 10
mm natural coarse aggregate (MA) replacement [...] Read more.

(This article belongs to the Special Issue Functional Cement-Based Composites for Civil Engineering (Volume 1))

» Show Figures
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Wet-Dry Cycles and Microstructural Characteristics of Expansive Subgrade Treated with
Sustainable Cementitious Waste Materials

by Samuel J. Abbey, Samuel Y. 0. Amakye, Eyo U. Eyo, Colin A. Booth and Jeremiah J. Jeremiah
faterials 2023, 16(3), 3124, hitps://doi.orgM10.3390/ma16083124 - 15 Apr 2023
Cited by 2 | Viewed by 1410

Abstract This work presents an experimental study on the physico-mechanical and microstructural characteristics of
stabilised soils and the effect of wetting and drying cycles on their durability as road subgrade materials. The durability of
expansive road subgrade with a high plasticity index treated with [...] Read more.

(This article belongs to the Special Issue Functional Cement-Based Composites for Civil Engineering (Volume 1))
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Message from the Guest Editor

Within the scope of this research topic, emphasis will be
focused on fundamental, experimental, numerical,
validation, and application research, inducing proven
results in state-of-the-art solutions for sustainable
construction. WVarious single-focused approaches or
multidisciplinary combinations are also expected to add to
the Special Issue. In general, traditionally, the most widely
used construction and building materials are produced
with Portland cement (PC); however, there have been some
sustainability concerns as it is expensive to make and
transport, and the manufacturing process s
environmentally destructive, accounting for about 8% of
global COz emissions. This has led to the use of several new

sustainable alternative materials for PC replacement with
significant benefits, to mitigate the environmental damage
caused by PC. This Special Issue will also bring together
technigues and concepts from various distinct works, to
examine, explore, and critically engage with issues and
advances in sustainable construction and building
materials, that can provide several environmental benefits
but also can lead to cost-effective products.
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Influence of Accelerators on Cement Mortars Using Fluid Catalytic Cracking Catalyst

Residue (FCC): Enhanced Mechanical Properties at Early Curing Ages

by Lourdes Soriano, Maria Victoria Borrachero, Ester Giménez-Carbo, Mauro M. Tashima, José Maria Monzo and

Jordi Paya
Materials 2024, 17(5), 1219; hitps:idoi.org/10.3390/ma17051219 - 06 Mar 2024
Viewed by 337

Abstract Supplementary cementitious materials (SCMs) have been used in the construction industry to mainly reduce the
greenhouse gas emissions associated with Portland cement. Of SCMs, the petrochemical industry waste known as fluid
catalytic cracking catalyst residue (FCC)is recognized for its high reactivity. Nevertheless, [...] Read more.
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Enhancing Thermal Efficiency in Water Storage Tanks Using Pigmented Recycled

Concrete

by Jorge Lopez-Rebollo, lgnacio Martin Mieto, Cristina Saez Blazquez, Susana Del Pozo and Diego Gonzalez-Aguilera

Materials 2024, 17(5), 1008; https:idoi.org/10.3390/ma17051008 - 22 Feb 2024
Viewed by 546

Abstract The present work investigated the manufacture of elements such as water tanks from recycled concrete for
applications where industries require water heating. This proposal leverages precast rejects for recycled concrete and

incorporates colouring pigments. Itis expected to contribute to the circularity of [...] Read more.
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Feasibility of Using New Sustainable Mineral Additions for the Manufacture of Eco-

Cements

by S. Moreno, M. Rosales, J. Rosales, F. Agrela and J. L. Diaz-Ldpez

Materials 2024, 17(4), 777 https:idoi.orgi0.3390/ma17040777 - 06 Feb 2024
Viewed by 610

Abstract Due to a continuously developing population, our consumption of one of the most widely used building materials,
concrete, has increased. The production of concrete involves the use of cement whose production is one of the main sources

of CO= emissions; therefore, a [...] Read more.
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Message from the Guest Editors

This Special Issue, entitled “Advances in the design of new
eco-concrete formulations and their properties”, aims to
address the latest research in the study of recycled
concrete with different types of waste and by-products.

The main topics included in this Special Issue include, but
are not limited to, the following;

Advances in the study of the characterization of
recycled concrete and recycled mixed aggregates,
New classification of recycled aggregates according
to their properties;

Improvement of properties through different
treatments;

Use of recycled concrete and recycled mixed
aggregates in new construction materials;

New technigues for the study of mechanical
properties and durability of different types of
recycled construction materials;

Leaching properties of recycled mixed aggregates
and concrete;

Evaluation of the analysis of the life cycle of the
production and use of recycled aggregates.





