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Comparative Study of the Optimal Thermal and Mechanical
Properties of Foamed Bricks Produced Using Aluminum Powder and
Alpha-Olefin Sulfonate as Foaming Agents

Abstract

In light of the growing global emphasis on environmental sustainability
and energy conservation, the development of building materials with
enhanced thermal and mechanical properties is of critical importance—
particularly within the context of the reconstruction phase in the Syrian
Arab Republic. This study aims to investigate the production of two
types of lightweight foamed concrete blocks using different foaming
agents: aluminum powder for producing Cellular Lightweight Concrete
(CLC), and alpha-olefin sulfonate for producing Foam Concrete Blocks
(FCB). Several samples were prepared with varying proportions of
foaming agents and experimentally tested to determine density, thermal
conductivity, and compressive strength.

The results revealed that (FCB) exhibited lower density, ranging from
401 to 711 kg/ms3, compared to (CLC), which ranged from 598 to 1004
kg/ms3. (FCB) also showed significantly lower thermal conductivity
values, reaching as low as 0.09 W/m-K, in contrast to 0.21 W/m-K for
(CLC), making it more efficient in terms of thermal insulation. On the
other hand, (CLC) demonstrated superior mechanical properties, with
compressive strength reaching up to 22.6 kg/cm?, compared to 18.5
kg/cm? for (FCB).

This study highlights the viability of using foamed concrete blocks in
non-load-bearing structural applications, offering the potential to reduce
structural weight and minimize the consumption of construction
materials and energy. The study recommends further development of
mix designs to enhance mechanical strength and calls for expanded
research into hybrid mixtures that integrate the advantages of both
types. Additionally, it encourages local production of these materials to
support sustainability and contribute to the national economy.
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