Effect of spent filtering earths addition in rice husk ash geopolymers
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Geopolymers or alkali activated materials (AAM’s) are considered an environmentally friendly alternative to
Portland cement, which is responsible for about 5 % of all fossil fuel CO, emissions (Andrew, 2018). Geopolymers
can be synthetized from different aluminosilicates-containing materials such as clays, slags and ashes among other.
This study is focused on the use of Rice Husk Ash (RHA) as precursor in the manufacture of geopolymers.

RHA is a widely produced waste in some regions and an excellent source of amorphous silica but its alumina
content is extremely low so many studies have evaluated the potential of mixtures with other raw materials,
including slags (Zhu et al. 2021), other fly ash (Fernando et al. 2021), metakaolin (Liang, 2019) and other.

The innovation of this research is studying the use of spent filtering earths as source of aluminosilicates to
complement the RHA precursor, which allows to enhance the process of alkali activation. Filtering earths are
commonly used in the agri-food industry and when no longer can be used, become a nearly useless waste.
However, with a silica content of 83.9 % and alumina content of 5.7 wt %, spent filtering earths (SFE) represent
a potential additive to RHA in the manufacture of geopolymers.

Samples were prepared by mixing the solid material with alkali activating solution and pouring into moulds of
60x10x10 mm. Alkali solution contains 65 wt % of sodium silicate solution Panreac (29.2% SiOz2; 8.9% Na20 and
61.9% H20) and 35 wt % of NaOH 6 M solution. Solid precursors were created by replacing percentages of RHA
with SFE in amounts from 10 up to 40 wt %. The amount of solution used was set for every mixture to keep an
adequate workability in the paste. Prototypes were kept at ambient room until the age of testing (7 and 28 days).

The data indicate that the incorporation of spent filtering earths in the mixture, produce an improvement of the
mechanical properties, flexural and compressive strength, due to the formation of more geopolymer gel and
presumably due to the incorporation of the alumina necessary during the process of alkali activation. The
compressive strength is increased from 23.7 MPa for the control geopolymers to 30.4 MPa with the addition of 40
wt% SFE. Therefore, this preliminary study confirms the use of these by-products or industrial wastes for the
manufacture of geopolymers to bring us closer to a circular economy.

Acknowledgement

This work has been funded by the project GEOCIRCULA: Economia circular en la fabricacion de nuevos
composites geopoliméricos: hacia el objetivo de cero residuos (P1 8-RT-3504) Consejeria de Economia,
Conocimiento, Empresas y Universidad. Secretaria General de Universidades, Investigacion y Tecnologia/FEDER
“Una manera de hacer Europa”. The authors thank “Herba Ricemills” and “Aceites Coosur S.A” companies for
supplying the RHA and SFE subproducts. Technical and human support provided by CICT of Universidad de Jaén
(UJA, MINECO, Junta de Andalucia, FEDER) is gratefully acknowledged.

References

R.M. Andrew. Global CO, emissions from cement production. Earth Syst. Sci. 2018. Data, 10, 195-217.
https://doi.org/10.5194/essd-10-195-2018

H. Zhu, M. Zhai, G. Liang, H. Li, Q. Wu, Ch. Zhang, Su. Hua, Experimental study on the freezing resistance and
microstructure of alkali-activated slag in the presence of rice husk ash. J. Build. Eng. 38 (2021) 102173
https://doi.org/10.1016/j.jobe.2021.102173.


mailto:agdiaz@ujaen.es

S. Fernando, Ch. Gunasekara, D. W. Law, M.C.M. Nasvi, S. Setunge, R. Dissanayake, Engineering properties of
waste-based alkali activated concrete brick containing low calcium fly ash and rice husk ash: A comparison with
traditional ~ Portland  cement  concrete  brick. J. Build. Eng 46 (2022) 103810.
https://doi.org/10.1016/j.jobe.2021.103810.

G Liang, H. Zhu, Z. Zhang, Q. Wu, Jianzhou Du.Investigation of the waterproof property of alkali-activated
metakaolin  geopolymer added with rice husk ash. J. Clean. Prod. 230 (2019) 603-612.
https://doi.org/10.1016/j.jclepro.2019.05.111.



