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Abstract:  The structural pr
(LA) (DA-LA) dual comp

silicon based dual c@l site self-assembled monolayers @
LIU Si @()NG Jiawei, ZHANG Yan o@
(School of Mechanical an@ineering, Xiangtan University, Xiangtan 4111ina)

O
o)
of N-[ 3-(Trimethoxysilyl) propyl ] cthylcnc( DA)-Lauroyl Chloricle
-assembled monolayers (SAMs) . which was ared on silicon (Si) substrates.,

W

were investigated by molecular-dynamics simulation. The optimal coverage Eag@i jrrangement of DA and LA mol-

ecules were obtained. The wetting process of water droplet on the surface

-LLA dual composite SAMs was fur-

ther discussed, and the wetting mechanism was analyzed by contact@nd radial distribution function. The in-
rade o

vestigation shows that the system energy is lowest when the cove

{ DA on Si surface is 50% and the cover-

g
age rate of LA bond DA is 100%. In the lowest energy systcm@&o ecules of DA-LA dual composite SAMs on Si

surface are arranged orderly, it reveals the formation me
The wetting mechanism simulation was analyzed in t

droplets on the DA-LLA dual composite SAMs surface ar

f dense SAMs on Si surface by molecular method.
al coverage rate system. The contact angles of water

similar to the experiment results, and the surface shows

good hydrophobicity. Meanwhile, the contact angles of water droplet on the DA SAM are lower than the experiment
results, because the DA coverage rate is low and the chain is short, and the hydrophilic hydroxyl molecules are ex-

posed to the upper layer. By means of measuring and calculating. the surface free energy of hydroxylated Si is high-
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est, followed by DA surface, and the surface of DA-LA is lowest. Further analysis shows that the hydrogen bond
exists between the hydroxy Si surface, DA SAM surface and the water droplet, which strengthens the surface hy-
drophilicity; however, the weak van Edward force exists between the DA-LLA dual composite SAMs surface and the
water droplet, which enhances the surface hydrophobicity.

Keywords: silicon; dual composite self-assembled monolayers (SAMs) ; structural properties; wetting behavior;

molecular dynamics simulation
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Table 3 Calculation results of surface free energies, adhesion work and wetting tension on different solid surfaces

Surface free energies/(m]+m™?)
Surface

Adhesion work/(mJ+m™ %) Wetting tension/(m] *m™?)

» e Y W sater-surface Avater-surface
Water 51. 00 21. 80 72. 80 — —
Diiodomethane 1. 30 49. 50 50. 80 — —
Si-OH 83. 88 35. 89 119. 77 142. 27 69. 47
DA/Si 45. 35 35. 06 80. 41 110. 95 38.15
DA-LA/Si 4. 67 23.70 28.37 54. 94 —17. 86

Notes: y?—Dipole-dipole force; y!—Dispersion force; y—Surface free energy.
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