) I8 ¥ 48  Acta Phys. Sin.

Vol. 63, No. 17 (2014) 176802

LA EBEASEKETAAEE K E
E—MEIE

FliE HEZX

=2

fHE s ARIT AT

(PR LR MR M AL R, B 210094)

(201441 F 18 HIkH; 2014 45 5 5 10 i EE ek )
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TR, Rz, B AAAEZA RV, 108 51K B R B R R e R Bk st R i A K i 7 — £ =
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PACS: 68.55.ag, 68.43.-h, 81.07.-b, 71.15.Mb
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A LI e 44 K UKL A R (NPs) A2 99K A4 8L
A Ay U1 bR A NPs 75 4k B
F 5 B A B R R s P20l Hodq) LRSS
AT 1 B 9 oK UKL A KL, a4 (Pd) . £ (Pt) 55,
B N2 B AAT R D17 SR, S B A Ak B
1) — > DR B M A2 AT K NPs A3 80t 2E K AR Ao iR
b SRR R AT A TR S KA R | s
IR IRYK R AR P22 KE S D4 E M, DL
TRIEGURIA B AT, 7T LA 200035 NPs ({0
fE 20201 szo6 B Javey Z54F 2003 £EIE 1L 22 S H
DU 7%, B SE B Pd & 8 TR IR 9K B i 2k
K PT=291 %t Pd 4R 5 B RERR 9K 2 18] 1
MRk, Pt 428 SR GK A Z (A1 A0 R 7R A R Rl
Fefh, RO Pt &)@ B W T R Pt B, 1 ik
HERGKE IR A X Pt &8 2 252, ATTAREE
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[F PR B AN A K AT A
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BRS04 B g0 M Sk T H SRR 1
£, (VASP) B34 7R 25 2 s B8 (DFT) HEZE R,
KONV 9% 7 1 (PAW) B30l — 1 =,
15 % B S ALl (LDA) B7VRI T SUBS BE I AL (GGA) 18]
2253 AR AG R Al i TR] AR B, DA T 52 10 1 68 B
IRET AR FHYE R AR B, LDA T3 55 8] R
93.30 A, 5528841 3.35 AULELRIRYF, 17 GGA it
HAFFIR4.61 AN s seae i K £, Rk, ASCR
F LDA 1E N8 #5006, 5 Wang SR H HIHE 7
AR RE— BB W RCR AR, BEEN
20 A, CAWARAS [ 2 8] fo A0 LA P T DL 220, B
Wi e 500 eV, K 2RI SN (13 x 13 x 1). 2544
AR AN T ) A% K (B KT L 0.01 A) HEAT
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R H AL ISR E N RE R 1070 oV, IRKE T2
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3.1 Pd,/Pt, (n=1-3)EAEHERE
TREMXTEE
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SUSY-can o= AR PSR- E <R Ap (Al =R ey AR RSy AN
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Bl 1 (c) B, A JE fede g 12 Pds-1 451, Pd )R
T PAE T 5 A s ) R AT, HASR N £ C—C
HETTAE. BT, WTUEW (RL), &
W B ) P R 730 H B N, PAd—C B3 n 1
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2.222 A, XU Pd 4 8 7 A7 5807 2 T8I (R Y B
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#1 Pdp(n = 1-3)MPty(n = 1—-3)&

Pd/Pt—C## & (A), Pd/Pt—Pd/Pt § K (A), Pd/Pt
HHBIGZmE (A), BRE (V)

Pd/Pt—C Pd/Pt+—Pd/Pt Pd/Pt 5% Kk
/A /A BEEE/A  JeV

Pd 2.114 — 2.120 —326.571
Pdp-1  2.128 2.636 2.178 —330.625
Pdp-2  2.147 2.657 2.155 —330.332
Pdz-1  2.154 2.665 2.222 —334.999

Pt 2.059 — 2.156 —326.209
Pto-1 2.101 2.570 2.213 —330.545
Pto-2 2.169 2.429 2.217 —330.330
Pt3-1 2.170 2.603 2.245 —335.114

5 PdR, Pt,(n = 1—3) FIfEE A SR
e E A R I 1 (d)—(F) Brow, Pt R 7784 2
075 2 THT B At TR PR [RIRE & C—C R . K
W, ARV, PdS Pt & B A SHR T EA
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Pt J5 7 B ) T & Pt— Pt 88, AN 50 20
FHEAER. 2 5 A 238 M R 10 (1) Pt 1 A X 4t
3L, HAEmA RIS SAHEAER.
NTEIE R PAR Pt &8 540 B
PR A HAE R, BLA& AN B DTk, FAT]
H T Pds, Ptg, Pdy Fl Pty PUFPER E &5 10T B 1 iR
T AERE. HEAT LR H, X T PAdAI Pt 4
JE W B, MR RN T A E G C IR T B p.
BB DT (2 7 AR fE I BT A SR R T 1 U7 ),

10

(a) — C p.
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ikl /eV
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Density functional study on the different behaviors of
Pd and Pt coating on graphene”

Li Feng Xiao Chuan-Yun Kan Er-Jun Lu Rui-Feng Deng Kai-Ming!

(Department of Applied Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

( Received 18 January 2014; revised manuscript received 10 May 2014 )

Abstract
Density functional calculations are used to investigate the mechanism of the distinctly different behaviors of Pd and
Pt coating on graphene. Geometric and electronic structural analysis indicates that the electrons on the d? orbital of Pd
may transfer to the d,, +d 4= orbital of Pd by the aid of the T electrons of the graphene. This charge-transfer mechanism
enhances the interactions between the Pd coating and the graphene substrate, driving the Pd coating to grow on the

graphene, while Pt does not have this behavior. Metal self-assembly hinders Pt atoms to cover the graphene.

Keywords: graphene, Pd cluster, Pt cluster, density functional calculations
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