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C-S-H (calcium silicate hydrate) is a nanocrystalline compound that is being created during “f“f‘fi

the hardening of concrete. Understanding the atomic structure of C-S-H and its electronic ,ij

properties is essential for improving macroscopic properties of concrete. During the last }Q l*j*\‘z I

decade, several crystallographic models were proposed for C-S-H, but none of them can be SRR

verified by experiment. Recently [1,2] we constructed a set of periodic structures (containing ﬁfﬁi}f e RERT TR R

more than thousand atoms) following the ideas form these crystallographic models. Due to k:fk:fkf Mg;g éyﬁ* ;

the random character of creating defects in the structure and a freedom with positioning of STETa “f““ S 3;5{”;5%

water molecules, the total number of structures is astronomically large. Using subset of these RN LT T
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crystal structures we performed MD simulations with ReaxFF [1] and semiempirical PM6 [2] e ;:{;\;{% {%&a«at«a FERe

calculations to confirm that the most stable structure corresponds to the model, suggested in [3].
The proposed structure (Model 1) is also better fit the experimental data (density, coordination numbers).

A distinctive property of C-S-H nano-crystals is a very anisotropic, pancake-like
shape, where the size in Z-direction is much smaller than the size of the particle in
XY direction. No explanation for anisotropy of C-S-H or limited size is given.

Crystal growth can be modelled by “adding a new block’ but it is complicated:
- What is a next block?
- How to avoid unstable intermediates?
- How to include the surrounding (water)?
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for different sizes of C-S-H platelets.

In order to explain this anisotropy we created a
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Final test is to compare Pancake and Tower for the same (almost) composition.The total energy for pancakes is always
lower (both in vacuum and in water solution).

We developed a new fragment-based approach which can be used to model ionic crystals with any quality of the
Hamiltonian.In this method, the true electronic density of the neighbouring fragments is obtained from ab initio
calculation of a fragment.The procedure is automatic and it can be applied in a self-consistent way. The algorithm is
implemented in Molcas [4], but can be easily extended .C-S-H is an ideal system for fragment approach: it contains
isolated SiO tetrahedra (mostly dimers), water and CaO.
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