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Fig. 1. Substrates: (a) Three different carbon-based substrates; (b) PG substrate.
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Fig. 2. (color online) The effects of LJ parameters on the morphological evolution of film: (a) e = 0.005 eV;
(b) e = 0.006 eV; (c) e =0.007 eV; (d) e = 0.008 eV; (e) change of tq with &; (f) change of vq with e.
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Fig. 3. (color online) Morphological evolution of films on different substrates: (a) DG; (b) VCNT; (c) PG.
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Fig. 4. (color online) Morphological evolution of Ag films with different thickness on the PG: (a) H = 15 A;
(b) H=13A4;(c) H=10A; (d) H=9A;(e) H=7A; (f) H=5 A.
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Fig. 5. The detachment time and velocity of films with different thickness: (a) Change of ¢q with the
thickness of films H; (b) change of vq with the thickness of films H.
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ST 11 i 25 4 B B AR I B LB, AR T R
gEig.

1) LJ % e B Z B0 Ag WRUIRAE TR 49 K A1 kL2
MG B E . & e 1D, BT
SRR 30, SS9 R K $E R

2) FEAR R S5 F 0T Ag IR SOEIRAT A B
IR, Ag VU 7£ DG, PG M VONT 3446 F£ 11 B
HEILGE B I G, (B EDAELE A 7] P 5 25 i 220 0 e 29 3ok
FE. W ESIE Z e AR 2048 7353l 9 PG, VCNT, DG, Jii
B R R B NEBI T IR IR L

3) Ag TSI JE B IR LG TR 2 b 2 3 e
TR T AR TR B A TS TR/, R o S
HIERR, fEJEEEN T ARHERIRK, 5 A K SUFEA

VRN, T 8 TR A 2 KD R 220 D) s S EE )k /)
MTHERT. WAk, AN RIRIUA TR 00 V06 ot 229 B ) 2 1
120 TR R R 5 T R PR A A

4) TEA AN RIEAGAE R R, BIRE— &5
Pl A T2 GRS BRIV, VAR BE VR IR B AR AN [ 22 5
ANFEFEA R B IR E AR N 206.58 A B H B
PRI LB G, 195 S A £ R 9 A ST B33 AN
PG 3R TH L5, B Ss J5 i 8 v 76 T I 7 i oA Al
HER#S. mEAN176.18 A F1146.10 A (1
ORI A HH BV O R 24 B %, AN PG 2% THI S 25 1)
PR 2 TR LAV AR 3, I b & — A
— .
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Abstract

The interfacial wettability and morphological evolution of liquid on a solid substrate, as natural phenomena, have
received great attention in recent years. Although much work has been done to study this process, existing studies
mainly focus on the wetting properties of water. Therefore, in this paper, we use molecular dynamics simulation method
to study the interfacial phenomena of the nanoscale liquid silver on graphene, whose surface has been modified. By
making different comparisons, such as Lennard-Jones (LJ) potential parameters, the surface structures of substrates, the
thickness values of films and the shapes of films, the influences of these variables on wetting properties of liquid silver
on graphene are studied. The results show that the dewetting of liquid silver occurs on graphene, implying that the
wettability of liquid silver is weak, and that the potential parameters, the surface structure of substrates, the thickness
of film and the shape of film have great influences on the wettability and morphology evolution of film: the change of
these factors can affect the dewetting properties of liquid silver, which is evident by the detachment time and detachment
speed. With the increase of LJ potential parameters, the detachment time is larger while the contraction speed and
the detachment speed are smaller. Compared with the detachment times on different carbon-based substrates, the
detachment time is small on the pillared graphene, followed by the vertical carbon nanotube, and the detachment time is
large on the graphene. With increasing the thickness of the film, the detachment time becomes larger. The detachment
time of the circle film is smaller than those of the regular hexagon film and square film, manifesting that the films with
smooth boundary are beneficial to separating from the substrate. Moreover, by setting a system of two liquid films,
we study the formation of silver bridge of two films and the fracture or fusion of the bridge. When two liquid films
initially contact each other, the liquid bridge forms. However, the growth behaviors of liquid bridges are different from
each other, some liquid bridges become slim and finally fractures, other liquid bridges do not fracture and help two
droplets form one bigger drop. These different behaviors mainly depend on the size of film. This study is very valuable
for well understanding the superhydrophobic surfaces and the morphological evolutions of Ag films on the graphene.
Furthermore, these findings can provide an effective method to control the dewetting behavior of liquid Ag and the

fracture or fusion of the two liquid drops by tuning the size of the films.

Keywords: molecular dynamics simulation, Ag film, modified graphene, dewetting properties
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