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Abstract
At present, the construction industry has a big challenge in favor of the environment, having among
other objectives, reduce CO2 emissions, construction waste, and the use of natural aggregates.
Therefore, to improve the durability and longevity of concrete, sustainably, conventional techniques
are often used to analyze and characterize cementitious materials, aggregates, additives and ad-
mixtures, to explore the morphology, composition, and crystalline structure of the materials, and
the composites used in construction. However, in the last decade, techniques based on synchrotron
radiation (SR) are elucidating the interaction of such materials in more detail, thanks to their
high spectral and spatial resolution. Techniques, such as Scanning Transmission X-ray Microscopy
(STXM), microtomography (uCT), high-pressure X-ray diffraction (XRD), among others; are making
it possible to investigate deeper and efficiently the microstructure of cementitious mixtures, the
phenomenon of hydration, crystallization, polymerization. Besides, it is becoming easier to visualize
and analyze the generation and distribution of pores; the interaction of additives, and admixtures
in the cementitious matrix. And lately, the effect of solid waste (crushed glass and concrete) used
as aggregates. On the other hand, pathologies due to aggregate reactivity, chloride, sulfate, CO2,
and other aggressive elements to the construction components, can be studies as well. Overall, the
studies performed with SR techniques are contributing greatly to the knowledge of deterioration
processes and the pathologies in mortars, concrete, and edifications, and are helping to improve the
durability and longevity of buildings sustainably.
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