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ABSTRACT In recent years, mortar bricks or autoclaved aerated concrete (AAC), also known as foamed concrete, have been widely used as masonry
wall materials. Foamed concrete, like bricks, can be produced by adding a foaming agent to achieve the desired weight and density, while meeting
requirements for strength and durability. However, the search for sustainable construction materials has become imperative , including the use of waste
materials to partially replace cement. The incorporation of SCM in the production of cement-based materials, such as foamed concrete, has a significant
impact on reducing CO2 emissions and promoting a sustainable environment. POFA, a secondary product derived from the palm oil industry that is
typically left on the ground , poses environmental problems. Due to its good performance and pozzolanic reactions, POFA-based construction materials
have great potential as alternatives to ordinary Portland cement. Unlike previous studies, this research evaluates the strength and durability of foamed
concrete with variations in foam agent dosages, including finer particles of POFA (100μm) as a partial cement replacement. The study produced a
total of 6 batches of foamed concrete, measuring compressive strength, porosity, water absorption, and electrical resistivity. Additionally, the research
examined the correlation between compressive strength and porosity, as well as compressive strength and electrical resistivity. This study concludes
that an ideal content of 10% POFA with a foaming agent-to-water ratio (fa/w) of 1/60 can achieve the best strength of foamed concrete. Furthermore,
a partial cement replacement with 20% POFA could potentially increase the compressive strength to levels similar to those of normal foamed concrete
(without POFA).
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1 INTRODUCTION

The drive towards sustainability and a sustainable en-
vironment has encouraged the use of pozzolanic ma-
terials for partial cement replacement in concrete. Re-
ducing the amount of cement used in the production of
cement-based materials such as mortar, concrete and
foamed concrete can significantly decrease the release
of CO2 emissions during cement manufacturing (Islam
et al., 2017). In recent years, fly ash, palm oil fuel ash
(POFA), and rice husk ash (RHA) have been used in
concrete, clay brick and paving block production due
to their significant pozzolanic content (Amran et al.,
2021; Dasar and Patah, 2024; Dasar et al., 2024; Rid-
hayani et al., 2023; Patah et al., 2023, 2022). Utilizing
industrial waste materials is a viable solution for sus-
tainability, reducing the manufacturing costs of con-
struction materials, and simultaneously mitigating the
environmental impact of the waste.

Foamed concrete is a lightweight concrete, classified as
either a cement pastes or mortar. It is created by pur-
posefully including a foaming agent to trap air voids
within the mixture. Lightweight concrete is increas-
ingly attracting attention in the contemporary building
and construction sector due to its lightweight charac-

teristic of, high fire resistant, and good sound and ther-
mal insulation features (Machdar et al., 2023; Zhang
et al., 2022). Several studies have conducted research
on foamed concrete,which is a formof lightweight con-
crete (Bayraktar et al., 2021; Gencel et al., 2022; Gen-
cel, Bayraktar, Kaplan, Benli, Martinez-Barrera, Bros-
tow, Tek and Bodur, 2021; Gencel, Benli, Bayraktar, Ka-
plan, Sutcu and Elabade, 2021; Sun et al., 2018; Fal-
liano et al., 2018; Gökçe et al., 2019). Sun et al. (2018)
investigated the effects of several foaming agents on
the workability, drying shrinkage, frost resistance, and
pore distribution of foamed concrete in their study.
The researchers found that the selection of the foam-
ing agent had a substantial impact on the character-
istics of the foamed concrete. Falliano et al. (2018)
examined the influence of many factors, such as cur-
ing conditions, foaming agent, and dry density, on the
compressive strength of foamed concrete. Studies con-
ducted by Gökçe et al. (2019) and Zhang et al. (2022)
have examined the impact of mineral admixture, such
as fly ash and silica fume, on the physical properties of
foamed concrete. It was discovered that these additives
had a significant influence on the characteristics of the
resulting foamed concrete.
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