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Theoretical prediction of hydraulic activity of beta-form belite doped with
trace elements
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This work reports the theoretical analyses of initial water adsorption
ability of beta-form belite (B -C2S) doped with trace elements. The dependence of trace element on
the water molecule adsorption energy on belite surface was analyzed using supercomputer by
first-principles calculations based on quantum mechanics. The surface of 3 -C2S in monoclinic
structure was constructed from the 2x1x2 slab composing of two [ -C2S layers with a vacuum thickness

of 12 angstrom above the slab.

The water adsorption ability of B -C2S surface, where a water molecule adheres onto Ca, is improved
by doping alkaline earth metals of Ba or Sr as compared with pristine 3 -C2S. The Ba-doped
structure having lowest adsorption energy leads to enhance the water adsorption ability of B -C2S.
Moreover, the incorporation of additional SO3 and P205 into the belite doped with Mg, where P205
substitutes for Si04, enables the hydraulic activity of the Mg-doped B -C2S having less improvement
of hydraulic activity.
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