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Abstract: The water transport processes in calcium silicate hydrated (C-S-H) nanopores, coated graphene oxide(GO)

and coated graphene oxide/silane(GS) composite coatings nanopores were investigated based on molecular dynamics.

The results show that the large number of hydrogen bonding sites provided by the GO coating rich in hydroxyl and

epoxy groups accelerates the water transport. The GS composite coating effectively binds to the C-S-H matrix through

ionic bonding interactions and its exposed hydrophobic tail chains can effectively inhibit the water transport process.
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Fig. 1 Equilibrium snapshots of transport model(size :nm)
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Fig.2 Schematic diagram of different nanopore internal

diameters(size:nm)
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Fig.4 Curves of water molecule transport depth
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Fig.5 Microstructure of GS and matrix calsium atoms

(a) Attached oxygen of GS with matrix calcium ion
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Fig. 6 Snapshots of typical ionic bonding
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Fig. 7 Charge density difference of GO molecule

adsorption on C-S-H surface
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Fig. 8 Intensity distribution of atoms along direction perpendicular to transport direction (z-direction)
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Fig.9 Dipole moment and dipole angle of water molecules at different pore interfaces

(a) C-S-H (pointing) (b) C-S-H (deviating) (c) GO
FL10 AN [ L 5 i A ity #4780 K 43 43 At it

Fig. 10  Snapshots of typical water molecule distribution at different pore interfaces
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