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Introduction Measurement Principle

Relevance for Our Field Example

The nucleus and the spin

Limitations

Applications & Potentials

•Quantitative analysis: Reactivity of silica fume, OPC, slag, ASR

•Characterizations of the C-S -(A)-H (mean chain length)

• Quantification of the ettringite and AFm using the Czjzek model [3]

• Investigation of substituting ions in the silicate structure

• Others nuclei can be investigated (33S, 31P, 17O…)

• Investigation of the porosity with 1H NMR 
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Reactivity of silica fume [1]
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The reactivity of silica fume is calculated according to
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where the intensity represents the number of mole of Si

• Quantitative analysis depend on the relaxation time T1

• Modeling may be problematic especially for 
quadrupolar nuclei (27Al)

• Problem of paramegnetic species (ex: iron)

Solid-state nuclear magnetic resonance (NMR) 

spectroscopy becomes a popular tool in studying the 
chemistry of cement based materials.   .

NMR permits to investigate the local environment of 

a selected nucleus (as 27Al, 29Si) in crystalline 

and/or amorphous systems.   

NMR can provides quantitative information about 

the degree of reactivity of OPC, slag and formation of 

ettringite, AFm during hydration.

NMR can be combined with XRD to obtain qualitative 
and quantitative information on the both crystalline 

and amorphous phases. 
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