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Fig. 1 Adsorption site on Au(100) surface
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Fig. 2 Adsorption configuration of a single water molecule at the
top of Au(100) surface
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Table 1 Adsorption energy and action distance of a single water

molecule on Au(100) surface

WIS B /(KD mol ™) do /A dy /A
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HPAKDT R -6.40 3.251 2.681
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Fig. 3 Density state of a single water molecule before and after
adsorption on the top of Au (100) surface
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Table 2 Mulliken populations of H and O atoms of water mole-
cules and Aul atoms before and after adsorption on Au (100) sur-

face

LR WHERE s » d f total  Charge/e

- WA 0.48  0.00  0.00 0.00 0.48 0.52
WS 0.56  0.00 0.00 0.00 0.56 0.44

o WRHET  0.48  0.00  0.00 0.00 0.48 0.52
WS 0.56  0.00  0.00 0.00 0.56 0.44

o WRHET 1.90  5.14  0.00 0.00 7.04  -1.04
WS 1.87  4.96  0.00 0.00 6.83  -0.83

Al WRHET  2.91  6.41  9.68 14.00 33.00  -0.00
WS 2.82  6.48  9.66 14.00 32.96 0.04
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Fig. 4 Electron density diagram of a single water molecule ad-
sorption on the top of Au (100) surface



w4 BRI S H

2022 4

JEAE AL 0.04 , BUESE T O F1 Aul 2 [8) HAE7E 55 4 5.
YEH . 236 K%, Mulliken A3 Ji 53 A 45 2 5 Ry 11 A9 ¢
WEREZERARAT, B H,0 73 75 Au(100) 3 1 £7- 159 3
MR RS A P T AN A i 4 A2 W BT

2.2 —RBR%BKGFE Au(100) REHMEE
YER

o B i’ 20 W e B o A1 R AN L /AN B 8
S FICE T Au(100) K, B —)Z K5 F 5 Au
(100) 2 1m0 (9 AH B AE . ARAK IS B JLART A4 Y G 1] 5
(a) fiiR. —2 W2 =2 K0 F7E Au(100) T W Fff
HNE K ¥ HaRm R FEHEE R 3 s, —
JZ2K 37U A B o 1,0 O AR T Au J5t - 2Z [H]
F P 8 12 3 L 3. 265 ~ 3692 A, S 34 1 T B 15
3.472 A AR AR XA A5 M . 5 ANk
WA LG, — )2 K 5 FHE Au (100 ) 3= AT 7 % B )
B2 T [6]— 2K 73112 N E VR, et [R] 27K 45
1) S B R 1,704 ~2.539 A, S 4h, — )2
IKATF R B b, R A K o B A U AR RE
5 H ALK 5> I8 USSR, A H A — 34 K a1 P
A HJEF 548K 571 0 i1l i g dh & X
5 Michaelides'™ #1 Schnur'®’ #/\E’Jﬁ:ﬂéﬁ AR
L, 7675 K 2 T W B, 43 BT ST (1) B A~ 7K 43
TR LR WL SRS T K 5 4 1w A B
FH T 225 18K o IR A AR .

HIRAMRZ)Z K5y F 58RI TAIEH, I
R REREALSE BRI, 20 DK+ oK a3 F -+ A
KA FHCE T Au(100) KA, B 2 = 27K 73+
55 Au(100) R MR . 2 2KE58 0] 4k P12 F sk
2. WZKAF5 4R EEMTAIER, [F Bt 54
JEIRGrFRAEIK = KM EAEM . TAMNZK T FEE N
7K = KA EAE R, OB SS ANZ K 3+ 54 3R H
ER . WG KSr 2 E0W3E N, SN2 K o+ 5 4 R
Y L 25 0 AN DRI 14 0 50 470 )23 7K - R 4 3% THT ) 5 Wi
i/, v LA ZWEATT

TEACSE 1 22 J2 7K 43 —F WL B 4 28 43 5 n 18] 5. (b)) |
() Fime MEI AT LI 1, 2 )2 W i B [7]— 7K
JZHRAR K 5y F Z R U2 N A, AN FOK IR Z
Iﬂﬁ/ﬂzﬁlmaéﬁo P JZ 7K 53U B A 3 & 2200 25 08 1

23 (0] AR G5 H o P2 7K 3 W BT AL R A N2 K 43
'ﬁ%ﬁ Au J5TF B B Y0 Bl 7E 2. 534 ~3.668 A 73
VEFB S M 3.203 A, BIAE— 2 /K 430K Bt # 780 (19 - 24
VIR B 1 3l btE—28 08/ o T ANZ K 3 F-id 3t O
JE 5 W )ZK 1 H A AR DR BUE S, A
FEVEFIBE B M 1.620 ~2.246 A, =2 /K431 Wi
KT E AT B 0 A (B R E5H . =2 K4y
TR R INZ K 5y 5 Au 2R TR 2550 [ 78
2.649 ~3.675 A, VERIRE R A 3.083 A AH L2

K3 T A 750 9 T R4 R B B ik — 2B . 27K
T EINE KA T A A BB 1,732 ~ 2. 373
AJHNZEAK S Tl g BT 2 S8R FI B 85k 1. 630 ~
2.481 A,

GO, — 2 R LR KA TAE Au(100) 22T
W2 B4 450 B, 43 o R T R 4 T R R 45
5 JRIK AT B AH L, 22 2 7K 43 W A 750 i
FKSTEEH 2, L 2Ky T5 Au(100) £ i
JETF P E R R T A TS5 O JEFRy3L M
SEAEFI(2.10 A) fE S BB W R

qi—

== = T » :
- 3 £ ==
s
(a) 3.692 ’,! 3323, 3. 265 ’I
/7
v

(b) h

e ) w*:‘ >>

5 —(a) BE(b) =R (e) KT Au( 100) EE’JW
R AL (R R TR S

Fig. 5 Adsorption configurations of one(a), two(b) and three
(c) layers of water molecules on Au(100) surface ( The purple
dotted line indicates the hydrogen bond)
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Table 3  Action distance range and average action distance of wa-

ter molecules in the first, second and third layers on Au(100)

surface
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Fig. 6 The wetting process of water droplets on Au(100) surface
cleaning and adsorbing a small amount of formaldehyde
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Density Functional Theory Study on Hydrophilic/hydrophobic Properties of Au
(100) Surface
WEI Tao, CHEN Jianhua, CHEN Ye

Guangxi University , College of Resources, Environment and Materials, Nanning 530004, Guangxi, China

Abstract: The interaction of single, one layer, multilayer ( two layer, three layer) water molecules with Au(100) surface
was studied Using density functional theory, and the hydrophilic/hydrophobic properties of Au(100) surface were ana-
lyzed at atomic level. In addition, the hydrophilic/hydrophobic properties of the gold surface were revealed from the meso-
scopic level through analyzing the wetting process of water droplets on the gold surface by molecular dynamics simulation.
The results show that individual water molecules are physically adsorbed on Au(100) surface. Compared with a single wa-
ter molecule, hydrogen bond interaction exists between one and multiple layers of water molecules, and the adsorption en-
ergy of one or multiple layers of water molecules is obviously higher than that of a single water molecule. The adsorption
energy increases with the increase of the number of water layers. Molecular dynamics simulation results of water droplets
on gold surface show that organic pollution has a great influence on the wettability of gold surface, resulting in a certain
hydrophobicity of gold surfacewhile clean gold surface is hydrophilic.

Keywords: Au(100) ; hydrophilic/hydrophobic; surface; density functional theory; wettability
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