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Abstract

In the context of the “dual carbon” strategy and the development of green buildings, building mate-
rials must simultaneously meet comprehensive requirements such as lightweight, thermal insula-
tion, durability, and safety. Expanded Perlite (EP) is an inorganic lightweight porous material formed
by the high-temperature instantaneous expansion of natural volcanic glass. Characterized by low
density, low thermal conductivity, non-combustibility, and sound insulation, it holds promising ap-
plication prospects in lightweight concrete and building envelopes. This paper systematically re-
views domestic and international research progress on the pore structure, water absorption behav-
ior, mechanical properties of EP, and its application in cement-based materials. Research indicates
that the multi-scale pore structure of EP is the primary reason for its reduced density and improved
thermal performance. However, its high porosity also leads to issues such as high water absorption
and low particle strength, which subsequently affect the workability of the mixture, the compactness
of the Interfacial Transition Zone (ITZ), and the stability of material strength. While international
research is relatively mature in microstructural characterization and summarizing performance, do-
mestic research focuses more on addressing engineering application bottlenecks and proposing var-
ious modification strategies. Overall, current challenges include insufficient quantitative under-
standing of mechanisms, a lack of a unified evaluation system for modification methods, and limited
engineering validation data. Future research should be deepened through synergistic optimization
of admixtures, exploration of dynamic energy absorption potential, and multi-scale modification and
reinforcement.
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