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Abstract:
In view of the increasing need of ecosustainability, the research on cement formulations
alternative to traditional Portland ones is continuously growing, both for reducing the
environmental impact due to the CO2 emissions during production, and for developing suitable
materials for specific applications, as for instance nuclear waste encapsulation. In this
framework innovative MgO based cements are attracting many research efforts. Solid State NMR
and relaxometry are extremely powerful methodologies for the detailed structural investigation
of cements, being able to overcome the intrinsic difficulties related to the strong amorphous
character and the large structural complexity typical of these materials. In this talk I will show
the recent results obtained from a combined Solid State NMR and relaxometry study of MgO
based and MgO/Portland mixed innovative cement materials. A detailed high-resolution Solid
State NMR investigation, based on the observation of silicon-29, hydrogen-1 and aluminum-27,
has allowed the most important structural features at “molecular” and nanometric level to be
accessed and characterized, as a function of chemical composition and of the time of the
hydration reaction responsible for the formation of the binding phases. On the other hand, the
study of the relaxometric properties of hydrogen-1 nuclei, in particular spin-lattice relaxation
times T1 measured through Fast Field Cycling and 1H T2 measured at low magnetic field, has shed
light onto the status of water in these matrices and its time evolution.
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