V Jornadas de Jovenes Cientificos en
Materiales de Construccion

Workshop “Situacion actual y
perspectiva de los materiales de
construccion”

27-28 de noviembre 2023

Universidad Carlos Ill de Madrid

Universidad de Barcelona

PROGRAMA FINAL Y
LIBRO DE ABSTRACTS

Universidad
ucdm | Carloslli

de Madrid
E:. UNIVERSITATDE CHRYSO ;\—) Anton Paar
m-ll'lil'l BARCELONA SAINT-GOBAIN




Materiales puzolanicos para bajar las emisiones de CO2: soluciones
locales para un problema global Pozzolanic materials to reduce COz
emissions: local solutions for a global issue

A. G. De la Torre, I. Koufany, C. Redondo-Soto, B. Guirado-Rodriguez, E. M. Benjumea-
Rejano, F. Gomez-Garcia, A. Cuesta, I. Santacruz, M.D. Rodriguez-Ruiz, M.A.G. Aranda

IDpt. Quimica Inorgdnica, Cristalografia y Mineralogia. Universidad de Malaga, Mdlaga, Espana.
Corresponding author: e-mail: mgd@uma.es

Graphical abstract

1200

= MK_AM.~08wt% 400
- —NP1-Am.~95Wt%
1000 - Tl 350+ —NP2-Am.~52 wt% 5004 L
—NP3-Am.~49 Wt% i
800 -| ' — CC1 Kin~74wt% 3001 —NP4-Am.~47 wt% 400 7 -=SE_Am~100w%
! CC2KIn-58wt% 250 -AM~45 wi% — FAL-F_Am.~92wt%

" -Am.~34 wt% — FA2-F_AmM.~72wt%
— FA3-C_AM.~72Wt%

! 200 1 K
wod 150 / 200 !
: —CC3_KIn~49wt% - ,
| —CC4_KIn~37wt% 100+ .
2004 KIn~30wt% 1004

/ ---Qz-ref_Am.~Owt% 501 -= Qz-ref_Am.~Owt%
77V7777777V7777¥777V77777771 --__vi’-’vi T T 7: T 1 T T T T T T 1
2 6 70 1 2 3 4 5 6 7 0 1 2 3 ) 5 6 7
Time (days) Time (days)

Heat (J/g of SCM)

3 4 5
Time (days)

Heat evolved in R® test by Spanish calcined clays (CC), Natural Pozzolans (NP) and fly ashes (FA). MK stands
for metakaolin and SF for silica fume, as references

Abstract

In recent decades, the cement sector has been looking for solutions to reduce the carbon footprint, being one of
the most promising strategies, the replacement of clinker with supplementary cementitious materials, SCMs.
However, the main limitation of this approach is the availability of suitable SCMs.

This work presents the study of three families of pozzolanic materials, Spanish calcined clays (CC), Natural
Pozzolans (NP) and fly ashes (FA). The characterization of each family will be presented, with emphasis on the
kaolinite content of the original clays and the amorphous contents of the natural pozzolans and fly ashes.

The results of the pozzolanic prediction tests will be compared: strength activity index, SAI, and R® test according
to ASTM C1897-20.

The SAI test has two important limitations: i) it gives false positives at 28 days, as does the addition of quartz
(Qz) and ii) a minimum of 28 days is required to obtain the pozzolanic activity results.

In addition, the R® test has proved to be useful in ruling out inert additions, such as quartz. Moreover, it presents
a very good correlation between the heat emitted and the combined water at 7 days and the amount of kaolinite in
clays or amorphous in ashes. However, the absolute values of heat and combined water cannot be compared
between different families. That is, in the calcined clay family, it can be inferred that if the kaolinite content is
higher than 50 wt%, the heat released should be between 500-700 J/g, whereas a fly ash with an amorphous
content of around 70 wt% will release between 200-250 J/g.
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