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Molecular Dynamics Simulation of Water Droplet on Platinum Surface
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A water droplet in contact with a platinum surface was simulated by the molecular dynamics method.
Water molecules were modeled with the SPC/E model and the platinum surface was represented by three
layers of harmonic molecules. Two types of water-platinum pair potential functions were employed, one
was developed by Spohr and Heinzinger (1998) and the other was proposed by Zhu and Philpott (1994).
Even though the water droplet finally spread to a monolayer film on fcc (111) surface with S-H potential,
a stable droplet structure on a monolayer film was realized with Z-P potential. The Contact angle
drastically varied depending on the surface lattice structure, and was largest on fcc (100) surface.

Key Words : Molecular Dynamics Method, Water Droplet, Platinum Surface, Wettability

1. IXLCHIC

FRIEROUEME 70 E OMEALZ LS BRBIRE ]V 555
2, SAEICERIT 55T LUV T OB F O BRI Tl
OB TH D, FRICEERBEmUTE T, BIUREEAR O FEHEA
FECRBHE R RO 2 EEREN T £ 78> T D, £ TE
HOIE, T3 E T Lennard-Jones Vil %z xf4 & L CEIAREH
RicBT 5, oD, SiagAdR?, WAk
Oz oNTHTFEI N FEE VTR Z21T, D21k
WL DHBIZOWNWTELRLTE. LiL, LEMICHLEH
PN b i D EERIRMBNIIKTH Y, Z oMMy 1 & &R E K
il & OFBNCEE U CIEXRMHDER A H . £ Z TR T
FHESREICHE LI KEFOS TE IFEY I 2 b —v
a yEFET L, AEOREMHEE & KRS & ORI O
ThHFEIT- 72,

2. fHEAE

FHEICH WA VI Fig. 1 IRT X 91, THZAS
Foumm, A A, TR UM & R RS & L
T2, KOG FICITHEMTH R0 6 L, REENREZILH
HTX % SPC/EEFNAIEEM Lz, AR I3mimER T
LOMANEROREZZB LI-NAX ASTTHREL, H&
mg=3.24x107 kg, HelTHERFRIEEE =277 A, SR EHK
=468 N/m & L7=. F7=, BEROIMINITIRE —E DRy
< UOARICHE D phantom Sy FEELE TS Z LIk Y, A&D
phonon {EHEHE CEADEZSZ 21TV, x> —EREIZR 2N T
BR 2 IR 325 Langevin 159 % W TR HIE 4
1To7-.

Water
@ Droplet

100.00 A

3 Layers
Sdlid
Surface

B

138.50 A A%

Fig. 1 System Configration (fcc(111) surface).
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Fig.2 Two-dimensional density profile of water droplet
on fce(111) platinum surface (2048 water molecules).
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Fig. 3 Snapshots of water droplet and its first layer (SH potential, 864 water molecules).

o P N R T

,_

e d
¥ q 4

Do 0 q DT oGy g , é B =
tpbbdepdypabdpd U oo b B 4‘( G .'t'Jt'rI“Q.¢".‘:"
6wl ro@ o8 b D e IR o I AN DO Talssocrpbaleis
tv(pc%&q..ol’qi .4”4"'11‘1“1 Do 6adat og bk
PpU PG e DDA e d N ES R AANS LY L
H HE HOSE DL Lo & od. L0l e D wa .d e 14»}1'14.:4040’1
pUOELIAPedbd B ] oD oa b bW qd oa 9 ®
L @ hd ghed oDy o o Boa B A PQOAL HBL LV g
@ ed bd o rred D Dy 2 B Py 8 B T T80 Serbabet Lo bet
P OOTHADRLS T A DY e e v e - S
‘B8 e & g Hd oh pd AT e &pe @ owd oo d 'r"l‘;‘;‘.,‘; 11‘
reOAdenbdegpode O GV T D aB 2 Y
G e D e od 0 g o ln-‘p. QA TN B0t eplogbeboebpl
oS DRl pabas LR e uow b b voebedeodelvbel
BB BE PUe b THR DR ) - ed
GGG LTS Sl atadatalobotatytety Croaystinishals
(a) fee(111) (b) fec(100) (c) fee(110)

1
Fig. 4 Snapshots of water droplet and its first layer (ZP potential, 864 water molecules).



