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La industria del cemento en Alemania

17 Productores de Cemento

Dyckerhoff
46 Plantas de Cemento:

31 Plantas integradas

15 Plantas de molienda/mezcla

Desde nuestra Fundacion en 2018, T —

Baustoff leben

Alcemy trabaja con 8 Productores
(47%) en 16 plantas distintas (35%) _ :
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(linker Cut ™
Revolution =

\. Christoph Miiller, VDZ, examines how

clinker-efficient cements, updated
standards, and new carbon labelling

are accelerating the shift towards
climate-friendly cement in Germany. \(
n Germany, the dinker factor in cement was recently only

67% - a historically low value that underscores the industry's
progress towards climate neutrality. This development is

? ( OC Ivemafkable because the average dinker content in the

product portfolio has been more or less constant for several N\ : {
years. The momentum in CEM I/C cements (temary cements

with a minimum clinker content of 50%) in particular has B i
led to a more significant reduction in the dinker factor. The
German concrate standard DIN 1045-2:2023, which is based
on the European concrete standard EN 206, is lkely to make

-~ asignificant contribution to the greater market penetration of

clinker-efficent cements. This standard defines new nules of ‘
application for clinker-efficient cements, These rules facilitate

market access, in paraliel with the path of building authority

technical approvals. The latter have increased significantly in

11



Reduccion de Factor Clinker en Alemania
1 990'2024 Alcemy

fundado en 2018

0.80

ot factor

CEM B-T+LL

type in %

40 CEM IS

Domestic deliveries of VDZ members by cemoent

1990 2005 2010 2015 1 2020 2024

Figure 1. Development of the cement portfolio and the clinker factor in Germany from 1999 to
2024. Source: VDZ. Notes: the difference from 100% is distributed among CEM IV, CEM V, and
other binders.
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Factores Clave

El factor clinker recientemente alcanzo un minimo histoérico de 67% en Alemania.

Los Cementos tipo |I/C con un contenido de clinker minimo de 50% estan tomando
auge.

El estandar de concreto aleman DIN 1045-2-2023 (equivalente al EN 206), y las
aprobaciones técnicas de la autoridad de construccion, estan contribuyendo al
iIncremento de penetracion de cementos eficientes en clinker. Este estandar define
nuevas reglas de aplicacion para este tipo de cementos.

El objetivo es alcanzar un factor clinker promedio de 53% para el ano 2045.



Desarrollo de nuevos tipos de Cemento

Los cementos eficientes en clinker se han producido y consumido en Alemania durante
muchos anos. Ademas de caliza, los principales materiales suplementarios han sido:
escoria, puzolanay cenizas volantes. En el futuro, se espera que las arcillas calcinadasy
los finos reciclados de concreto jueguen un papel mas importante.

CEM | Porcentaje minimo de clinker de 90% aCEM| WCEMII WCEMII/A wCEMIIC =CEM II/B
CEM II/A Porcentaje minimo de clinker de 80% e
1610
‘1“3‘3'1_' 1410
CEM II/B Porcentaje minimo de clinker de 65%
CEMII/C-M  Porcentaje minimo de clinker de 50% . l . .
Global Warming Potential in Total energy non renewable
: in MJ/

CEM VI Porcentaje minimo de clinker de 35% g CO-eq.!t (ne)



Etiqueta ’Cement Carbon Class (CCC)”

CCC Cement Carbon Class
Anforderung (THG
CCC-Klassen fur Zement o, Aqu / Ton:e( Zem)ent
D 400 < THG < 500
C 300 < THG < 400
Klimafreundlich B 200 < THG < 300
A 100 < THG < 200

Near Zero <100




Aplicacion en Concreto

Para productores de concreto y contratistas, la
trabajabi idad y desarrollo de resistencias :,;‘:"., 3 e caused b

juega un papel central en el proceso ' 73 7 W T Y

constructivo.

CEMIWAS T V.LLECEMIVAM(S LL.T.V)
CEM /B (S T,VL.CEMINB-M (S, T, V) X X X X X X X X X X X x X X
CEM WA ", CEM 1IV8

CEM V/A (S-V} ', CEM VI (S-V) "

De acuerdo al estandar aleman de concreto CEMUAP. Q) CEMIBE.)

CEMIVB-M (5Q,DQ.PQQV.QT)
CEM VI (S-P)

DIN 1045-2, la composicion del concreto debe ——

CEM IWC-M (S-LL) °

tomar en cuenta la consistencia, densidad, e TerrreTeTe) I I I

CEM VI (S-LL)*

1)

resistencias, y durabilidad en torno a la 3 Comne e or s st ot v ot con st ppcnon

° 4 4) .—g'ﬁ.' |‘ V.I(V:;',' Vil neston -.vr'x“'!.l‘ I",‘ li ! 20% in cement standard EN 197-5
aplicacion. e A ek 04
Figure 3. Rules for the use of selected cements in DIN 1045-2:2023-08.

Cuando un tipo de cemento no este permitido
de acuerdo al estandar, es possible obtener
una aprobacion de adecuabilidad de la
autoridad de construccion Alemana.



El Producto: CEM X = Naturecem 65

L +492943986-0 %% info@spennerzement.de

Home Products ~ Downloads Pursue » career v contact =

Products » cement >

naturecem® 65 Portland
imestone granulated blast
furnace cement PKH 32.5 N

Available in Erwitte and Berlin .

Products

naturecem 65 Portland limestone granulated blast furnace cement 32.5 N

Application/Properties

Ready-mixed concrete

Special notes

General building authority approval Z-3.16-2243 (Erwitte plant)
General building authority approval Z-3.16-2244 (Berlin plant)

Quality control

The cement is subject to in-house production control and external monitoring by VDZ Service GmbH.

Delivery forms Erwitte

Technical documentation Erwitte
[3 Safety Data Sheet - DE

[& Product information - DE

[® Product certificate - DE

general building authority approval - DE

[& Declaration of Conformity - DE

Q, Search

spenner

& Customer login ~ English

Other cement products
Portland cements

Portland composite cements
Portland limestone slag cement
Blast furnace cements

Composite cements

Sales contact

Your contact for:
Germany

Phone: + 49 2943 986-221
vertrieb@spenner-zement.de

Poland

Phone: + 48 668 677 622
sprzedaz@spennerzement.de

Czech Republic

Phone: + 48 668 677 622
prodej@spenner-zement.de

Belgium & Netherlands

Phone: +31 6 5142 2806
verkoop@spenner-zement.de

France

Phone: +31 6 5142 2806
ventes@spenner-zement.de

m&wwcem«* 65

Portland-Kalkstein-Huttenzement
erzielt 65% CO,-Reduktion*

330/0 HUttensand Prggfss
und

37% Kalkstein Brenn-

stoff

co,

30% Klinker Prta)::ss
d

B:Iennn-

stoff

30%

Clinker

-65% CO2
vs. CEM |

-52% CO2 vs.
concreto clase
Cc30/37
(promedio en
Alemania)

350kg
Cemento

CONGRESO
Cemento & Concreto
Verde 2050

5% Nebenbestandteile

konventioneller
CEMI*

95% Klinker

* alle Angaben sind gemittelte Durchschnittswerte

33%

Escoria

37%

Caliza

125kg
co2 [ m3
CSC Nivel 3



Tabelle 2: Maximal zuldssige Treibhausgasemissionen [kg CO»-Aq. / m? Beton]

CO2-Klassen C20/25 C25/30 C30/37 C35/45 C45/55 C50/60
Maximal zuldssige Treibhausgasemissionen [netto kg CO2-Aq. / m3]?

Branchenreferenzwert | 213 237 261 286 312 325

GWP-Wert fir einen 178 197 219 244 286 300

Durchschnittsbeton

/3/ (informativ)

Level 1 (] =30%) 149 166 183 200 218 228

Level 2 (| = 40%) 128 142 157 172 187 195

Level 3 (| = 50%) 107 119 137 143 156 163

Level 4 (] = 60%) 85 95 104 114 125 130




Verde 2050

La Historia de CEM X = Naturecem 65 @ESSS&ESSCWO

2012 - 2016 Investigacion para el fundamento de CEM X (VDZ,TU
Darmstadt, Spenner)

—
Cement and Concrete Composites
Volume 89, May 2018, Pages 107-119

Concretes made of efficient multi-composite

ELSEVIER

2018 Fundacion de alcemy con una vision predictiva de la cements with slag and limestone
calidad CEM-CON-TRUCK para acompanar el desarrollo de CEM X del -
laboratorio hasta volverse un producto comercial Ratio Clinker / Limestone filler

CEMI CEMII /
525R A-LL325R

Fase | 2019 - 2020 CEM X Desarollo y pruebas en Cemento
(Spenner/VVDZ/alcemy)

Fase Il 2021 - 2022 CEM X Desarrollo y pruebas en Concreto
(Spenner/MasterBuilderSolutions/alcemy)

wiz= 0,50

wiz=030 wiz=035

2023 Pruebas de durabilidad acreditadas en laboratorio

(VDZ) A

2024, Abril Dos aprobaciones recibidas para la produccion de FU"Ciona_en el
laboratorio,

Naturecem 65 en dos plantas de Spenner bero no en la

A la fecha +5 proyectos insignia completados, +50 proyectos vida real!

adicionales en desarrollo, cemento estandar en +25 recetas de concreto
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Tecnologias que estan convergiendo

Net Zero




La importancia de la Inteligencia Artificial

Punto Ciego #1 Punto Ciego #2 Punto Ciego #3
Resistencia a la Consistencia en Transito Trazabilidad entre
Compresion Adicion de Agua Cemento y Concreto

Incremento en |
complejidad del Procesoy
Variabilidad de las
Materials Primas



Alcemy en numeros

Fundado en 2018 en Berlin, Alemaniao
50+ Colaboradores

40+ Plantas de Cemento, y
100+ Plantas de Concreto usando nuestra solucion

<1 ARO Retorno de Inversion

100% Renovaciones hasta la fecha. Nuestros clientes incluyen:

grmivicen g o [ Zoyman Molins® Famrize €P @)



Optimizado por

aicemly

MOGTEZOmTOCTEZUMA

CEMENTOPARA  zoer, [
CEMENTO
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ALBANILERIA |
: N BLANCO
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alcemy for Cement

1. Compressive Strength
Predictions in Real-time
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2. Optimal Fineness/Recipe
Setpoint to reach Quality Target
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[l Overview A Analisis &) Gestion de recetas 08 Sala de control

Vista de andlisis []
Hischmannmiihle 179 | CEM II/A-LL 42,5 N | Hisch

d' Objetivo 241 um
d 25.2pm =11 pum

Utima mas fino
actualizacion

01/09/2025 01/09/2025
Mediciones 12:07 14:36 Correccion™ Referencia

d' Objetivo 241
a4

Druckfestigkeit
28d Pred.

Druckfestigkeit
2d Pred.

25 * 3.00

Cl- <0.09
S03 ; . 27 010

Na20-

e <0.6
Aquivalent

Kalksteingehalt 172+
XRD sulfatfrei ' 0.30

Bassanit

Gips

Spenner Erwitte % 2

Help & Contact

alcemy’s
predictive quality
optimization
software
revolutionizes how
accurately
cement and
concrete can be
produced.



Control Room Operator View

mmm A+ Analysis &) Recipe Management OF control Room () Internal i81 Settings Spenner

Analysis view [ Zementmihle 11 % Hischmannmiihle x X

. ° Cement Mill 179 | CEM II/A-LL 42,5 N | Hisch Analysis view [7 Analysis view [7
I_OteSt pred ICtIOnS, Cement Mill 2 179 | CEM II/A-LL 42,5 N | Hisch

d' Target 21.9 pm

S t e e r i n g d 22.3 - 0' 4 H m Coment MillS CEM IL/A-M(S-L) 42,5 RWT38 d' Target 22.6 um
' S Hm

fInEI' d 22.6 um \/

RRSB D Target 16.2 um

re C O m m e n d O t i O n S Last Updated 6:36 PM wRSED 168 um 1.4 um Last Updated 11:26 AM

coarser
Last Updated 12:17 PM 04/20/20264 04/20/2024
[}
O n d I m O rt G nt 05/19/2024  05/22/2024 — Measurements 6:48 AM 10:44AM  Correction ©  Setpoint
Measurements 6:45 AM 6:01PM Correction = Setpoint 04/20/2024  04/20/2024
) ) d' Target 22.4 22.6
Measurements  10:35 AM 11:35AM  Correction © Setpoint
d' Target 22.5 219 d' 23.0 22,6
measurements a
" ompressive 52
a glance ——
Compressive 52z DF 28d Pred. 58.0 58.8 210 .
g * Strength 2d Pred. 49.0 52.3 3.00 e 150 S orec. 27.4 280 25 % 3.00
DF 1d Pred. 17.6 18.8 16 £ 2.00
c . Cl- 0.058 0.063 W <0.09
ompressive . -
Strength 28d Pred. 26.1 28.2 25+ 3.00 o 0045 0045 v o so3 57 2 66 2.7 %
T h 1 o r S03 3.26 3.27 017 31 . . 010
IS WA y, y U Cl- 0.062 0.075 <0.09 o1 Na20-
. i 0.55 053 . <0.6
® o 271 Blaine Laser 4554 4523 Equivalent
productionis
@
MazZQ- Bassanite 0.7 0.8
always on target -
Aquivalent Gips ! :
Limestone Content 17.2 =
XRD 18.5 16.3 1709 0.30 Feedback & Help
Bassanit 0.7 0.8
Gips 0.8 0.7




Analysis View

Predictions

25 MPa

Dy WIPE ©enpes resas s nenmmssumseemnsdssmanss veesl cunMumamsgrans: sosass narmss tans srean s neadtnneHt s nasadd amns nashn s vonans s nesns s nmaia s nosmns seda4d GEamn nmnits s oe g« rosl e s e s mmwefh emnnn et nnand e nmns el Mean + Std. Dew.

Feedback & Help

Targst Dew.
22 MPa * within Range 100%
[ ]
22 MPa keasurements. k13
Precise strength
e Target Dew. 2.5
[ ] [ ] 20 MPa 0.3
FRTH
predictions, deep
i n S i h tS n I CUUn18 2024 12024 Jul8,2024 Jul1S 20240122, 2024 Aug1l 2024 Aug 8,204 Aug 22,2004 RFA T|O ?
g , Sample Site(s) Column visibility mode ™
[ ]
C O r r e I O t I O n e S i = . Sy Measl Festure 130 columns selected 0 3 O 0 15 85 20 95 BN
Summary Info
[ ] [ ) [ ] [ ]
identification 0550
[ Analysis Type Date Range Recipe o I I I I Nth Pred. Meas. as. Abs A 1st Pred.
Production Shipment 6/9/2024 - 9/9/2024 | 239 | CEM 11/B-5 42,5 N | M3 < - ::2 0 2 9 0 ii:;
58.6 24.7 1.0 3,472
CEMII/B-S 425N 12:00 AM GMT+2  11:59 PM GMT+2 . 563 0 2 9 0 214 0.4 3,401
U n d e rst a n d ’ 'ou r 239 | CEMII/B-S 42,5N | M3 | Shipment cinecres cenpee 6]9/2024 - 9/9/2024  sen . = T
541 23.0 0.2 3,408
Strength Targets Jays a) Sample Siteis|  @® Sample Site(s): 2/2 ~ Prediction Kind First Latest Prediction Line | All Sites Per Site | 56.1 0 R 3 3 0 23.4 0.1 3,618
546.5 24.0

Feedback & Help
e i

cements like never vooroe (R s ] g oce (R @ 20om | s e 0.340 55 s mosam

546.9 24.0 1.2 3,354
befo re «Or Prediction @ Measurement @ Annotation Events (Al {Inv} COMPRESSIVE STRENGTH Primary Target: 0.5 56.6 0 2 20 23.4 1.0 3,309
56.3 = 23.9 1.3 3,352
Druckfestigkeit 28d - '
- 57.0 232 0.5 5,412
4 |
? Fredictions &2 57.2 Sé.6 0 300 229 0.3 3,435
-
T R T T e B P T P PP T T PP T PEPRT TP PR Muﬂ“ g Sid D‘U\' 56.'5 rﬂa 5?-0 5?-3 23-0 0-3 3.3?2
53 MPa Target.D&v. 0.8 _ 54.7 56.0 231 0.1 3,314
% within Range o0% 57.3 58.0 0 . 2 9 0 24.3 0.9 3,286
Measurements 26 57.3 58.0 22.5 0.6 3,250
M|
54 MPa Mean + Std. ey 567 £ 0.9 57.2 58.3 0 3 00 23.0 0.2 3,316
Target Dev. 1.2 | 54.9 56.5 . 23.4 0.0 3,362
Pred. Errar 1 57.0 57.2 23.7 0.2 3,332
54 MP |
& 3% within Range 100% 57.1 57.0 0.5 22.2 23.3 23.8 0.6 3,308
. 53 MPa I
52 MPE‘ 1 I 1 1 1 1 I 1 1 I 1 1 1 1 1
Jun 15, 2024 Jul1, 2024 Jul B, 2024 Jul135, 2024 Jul 22, 2024 Aug 1, 2024 Aug 8, 2024 Aug 22, 2024 Sep 1, 2024 Sep &, 20
< Prediction & Measurement -8 Annotation Events Al {:.'F\B COMPRESSIVE STREMGTH l.Semndary' Target: 0.1 |
Druckfestigkeit 2d
25 MPa Predictions 4z
Mean = 5td. Dev.
b | = R ey Ut SR S T 3 =
Target Dev. Feedback & Help
23 MPa % within Range 100%
27 MPa Measurements k1]
21 MPa Mean = Std. Dev. 235 0.7
21 MPa - PR ———— A ——— = = = = = = = = E——————. gy, - = =
Targst Dev. 2.5
20 MPa Prad. Error o.e
H within Range FETHR
1% MPa

18 MAPa
m m m Jun 15, 2024 Jul 1, 2024 Jul 8, 2024 Jul 15, 2024 0ul 22, 2024 Aug 1, 2024 Aug B, 2024 Aug 22 2024 Sep 1, 2024 Sep 8, 20




Steering Adherence View

Monitoring how the
recommendations
are followed.

Maximize the
value from the
software

Setpoint Adherence

Average absolute delta of setpoint VS result, by active day

Bo-15um | 15-10pm | 10-05um [ 0.5-0.0pum

I | I | | |
22 29 6 13 20 27

Sep

Oct

Setpoint Boundary Encounters
Active days where setpoint crossed upper 1 or lower ¥ boundaries

. Out of bounds Within bounds

| [
22 29
Sep

Prediction Accuracy

CEMIS2,5R

CEMIS52,5R

Rate where abs.Err. < 2 MPa

Expected: 42%

Expected: 42%

*Beta prediction accuracy
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Molins®©

+60%

alternative fuels in SVH cement
plant.

1

5 stages- preheater tower &
high efficiency kiln with
vertical raw mill.

2

Cement Ball mills and 5 types
of Portland cement.

—' —.’ — P —

Sant Vicenc dels Horts (Barcelona)

Our factory at a glance



Molins®

CEMTECH 2025

Success story Barcelona - implementation

DATA

OUTPUT

RESULTS

Set-points for process
control in closed loop

Machine Learning models to
accurately predict compressive
strength

Daily Composite / Shipment
Chemistry (XRF)
Mineralogy (XRD)
Particle size distribution (PSD)
Compressive Strength

yyyy
ccccc

CONECTAR ALCEMY Alcemy

User-friendly interface

i

Production
Chemistry (XRF)
Mineralogy (XRD)
Particle size distribution (PSD)

!Igo!ost solving

| data

structure &
integrity

J \\
Ve A5

Before alcemy With alcemy

e ,,wﬁ&ﬁ»{ﬂvwhq = el

% clinker is manually
adjusted

o :5wfzﬂx‘ﬁ »“ M‘“‘%"Lﬁ vk ﬁ o '# ;”__:




Molins®

CEMTECH 2025

Success story Barcelona —results YTD

+480k€

equivalent carbon permits

alcemly 6



Molins*

CEMTECH 2025

Global expansion with Molins

Susterra

Molins Sustainable Solutions

29



Conclusion:
La Inteligencia Artificial ya es Factor Clave en la Decabornizacion

) | =
% )

Process

Net Zero




Nuevo Partnership:

DD alcemly




ABB and Alcemy collaborate
to bring Al-driven quality
control to cement production

Press release | Berlin, Germany | 2026-04-29

« Joint initiative aims to improve cement and concrete quality while supporting carbon
reduction targets

e Supports the implementation of Al and digital technologies in the cement industry,

aligning with future segment transformation efforts .
Read more: ABB and Alcemy collaborate to bring Al-

« Collaboration combines ABB automation expertise with Alcemy’s Al and ML-based driven quality control to cement production
quality prediction technology



https://www.abb.com/global/en/news/135287
https://www.abb.com/global/en/news/135287
https://www.abb.com/global/en/news/135287
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