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ARTICLE INFO ABSTRACT
Keywords: Understanding the atomistic structure of Calcium silicate hydrate (C-S-H), the main product of cement hydra-
Crystal structure tion, is of paramount importance to better formulate sustainable cement. The existing atomistic models are not

Cementitious systems
Molecular dynamics
Density functional theory
C-S-H

in total agreement with experimental results and fail to explain the nanosized nature of C-S-H. Here, we present a
new approach for describing the complexity of these structures at the molecular level, enabling a detailed
comparison of C-S-H models. The new methodology encodes a full, large scale atomistic C-S-H structure by a
simple, readable string of characters, similar to the way the base sequence in DNA encodes a vast range of
different proteins. We then use the methodology to assess 14 A tobermorite-defect structures and their stabilities
using DFT and classical molecular dynamics. Finally we highlight how the model may be extended to develop
reliable atomistic C-S-H models for a range of Ca/Si ratios and conditions.
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Code | Unit | Stoichiometry [Charge|Code Unit | Stoichiometry Charge
Ca-Si sheet above interlayer Ca-Si sheet below interlayer

< ?\ Casi0;s 1 | > ;‘Z‘ CasSiOss 1
s | Y sio, o | s & sio, 0

v H +1 v H +1

;| & Ca(OH), 0 \ | Ca(OH), 0

Q
( ?w Casio, 2 |y & CasSio, 2
s| | Y SiOys +1 | s | _& SiOys +1

[ o(\, Ca(OH) 5 +0.5 | 1] C=( Ca(OH)15 +0.5

interlayer
C (#) Ca +2 ° ° OH -1
1 “ H,0 0
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