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Fig.1 Fabrication route of periodic Pt nanoparticles (NPs) arrays

with different morphologies
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Fig.2 SEM images of Pt NPs arrays fabricated at different annealing temperatures templated by colloidal monolayer with 500 nm in

diameter: (a) 300 C, the inset shows its reverse morphology; (b) oblique view of Fig.2a; (¢) 500 °C, the inset is corresponding

magnified image; (d) 700 °C, the inset is corresponding magnified image; (e) 900 C; (f) 1100 C
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Fig.3  XRD patterns of obtained periodic Pt NPs arrays

fabricated at different annealing temperatures
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UV-visible extinction spectra of periodic Pt NPs arrays
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rice-shaped Pt NPs array (b)



* 2810

GE AR R

47 %

Pt 4K UK 1) Joy 3803 THT 25 28 1A 35 9% (LSPR) P, &4
i 300 CbBEfE, 133 “OEAR” gKBURLRES, 5 PS
THOER/PE A LE, T 0661 A2 B K AR Ak, TE B B (4
7T 630 nm) HIATHSWEHIL, TM{E 487 F1 1201 nm H
LT 2 ARl Jo B AT T B BT AT
U FT LSPR U T 45 5l Pt 4N K 0RO B 45 vy BT
SPUEkgs, A ZERN; I 487 F1 1201 nm 1) 2
AN SR T Pt 9K UKL 1 J53 48k 2 11 2% B3 1 R JL R
X2 R R <R Pt 9K URL T 45 M 1 2% i ek, A
ANSPDCHIBOR Y, IEAUHRFLE 2 MR LT
B, MIIERE T B (487 nm) FIZhf (1201 nm)
(45 B8 TR IR 120 4 s gl K Ok () LSPR 1 L i
FLIEARA SCT20, <R (¥ Pt 99 K B0RL 268 35 B3 1k
CMAR” Pt GOKRIRL, B A S ERRAK, 2 A4 LSPR I
AR AEWER, 0510 473 A1 1090 nm, 211 04 (47
BB R M ETHRE] 700 'C, LSPR Wir—&
RAEWR (54 453, 898 nm), AAfLiEaHY Ye
I 7e 4 1 — 300 LB AR L R, T
L3 i R B =, 33 LSPR W R AR . T
kLT E] 900 'C, Pt 44K BIURL K TR AR Ky HERTE

RLARIR R 1) —, BRIG A KIURL T~ 4544 F 1) i B R
PE, SRRSO & A, IR B — ¥R ) LSPR

T80 piantr(nm ©

g (#7379 nm), Y\ LSPR &M 2, 1 8L 7470 F
635 nm 1B ZIAT 06 o B AT AL, Pt 4RK M0k 1) LSPR
VAT 2 K UK 1) T S U, HLYA ) LSPR W& AR 4k L A
) B g . DR T DT e Y 4 K OR R T 3K 1
P AR RIURE ) LSPR U, A JFC 3 A 70 A [ 0 dsl 1 2 H

T 3L A7 A SR ORI ) AT 4% PSR S AR ASE AR
b P B PTAR IE R, AN [R] A TR S BE £ 900 °C #vih
B AT % S TR RST RIBROIR P 9K Bk RE 41 . S
Ohy T8 T RRAS [ B ) SR A AN [F) R AR K /N 3K E Pt
YK R FE S SEM R IR Sh- AT WL ol i
Ko A4 SEM B bR JRUFT s R /N, 6k 1 A ks RO
TG, S5RER, 24 PtBYTRE RN 20, 40,
120, 160 s I, 2333 T EHARZh 103, 142, 230
H1257 nm B ERTE Pt 4K B0RLRE 71 (WL 18] Sa~5d (4
ftd ), B T HWOO6E . 2 Pt 4Kk
HA2H 103 F1 142 nm B, L6 I6EJCH] 2 LSPR
U R AT S 06 EH B, 3K AT A Bl T RIORE AR N 3 B LSPR
e RIATT SR U A5 5 R PTG, X AR BT 8 0k HL A%
K 2] 190 nm B, FEy 6ok LT BA (1,009 B
FURTEFIE (2 635 nm), [FAIBLEZ) 379 nm ALHILT
LSPR W 40k ARk — 2 38 K 5] 230 nm I, H
HICIEAFAEAT T 645 nm 224710 (1,002 A7 5 0, [RI I

-

"piameleflnm) "8

TN

Intensity/a.u.

;

120s
S

T 20s
Piezoid
90 Diam&om) 2% 400 600 800 1000
Wavelength/nm

5 TR YUARAN IR IN [ 3RAG AN [FIRL AR (1 BRE Pt 49K U R FE 41 SEM IR AP Sh-m] A6 e i &, 18] Sa~5d XA Pt RTINS

B4 X A 20, 40, 120, 160 s

Fig.5 SEM images (a~d) of Pt sphere-shaped particle arrays with different sizes (103, 142, 230, and 257 nm, see corresponding the insets)

for different deposition time: (a) 20 s, (b) 40 s, (c) 120 s, and (d) 160 s; (e) their extinction spectrum
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Controllable Fabrication of Pt Nanoparticle Arrays with Various Morphologies
and Their Optical Properties

Wang Chu', Xiang Junhuai', Zhang Tao®, Men Dandan', Qiu Xiaofang', Zhang Honghua'
(1. Jiangxi Key Laboratory of Surface Engineering, Jiangxi Science and Technology Normal University, Nanchang 330013, China)
(2. Institute of Solid State Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: An interesting and simple strategy to prepare Pt nanoparticles (NPs) arrays with different morphologies on a substrate was
developed using monolayer colloidal crystal as a template, followed by depositing a layer of Pt film and annealing at different
temperatures. Hat-shaped, cup-shaped, rice-shaped and sphere-shaped Pt NPs arrays were obtained after annealing the PS template with Pt
film at 300, 500, 700 and 900 °C, respectively. The extinction spectra of hat-shaped, cup-shaped and rice-shaped Pt NPs arrays present two
obvious peaks, assigning to transverse and longitudinal localized surface plasmon resonances (LSPR) of the Pt NPs. Both the transverse
and longitudinal LSPR peaks blue shift when geometrical morphology changes from hat-shaped to cup-shaped, and then to rice-shaped due
to increasing annealing temperatures. The transverse LSPR peaks blue shift from ca. 487 nm to ca. 453 nm, and the longitudinal LSPR
peaks blue shift from ca. 1201 nm to ca. 898 nm. Compared with hat-shaped, cup-shaped and rice-shaped Pt NPs arrays, there is only one
localized surface plasmon resonance peak in extinction spectra of sphere-shaped Pt NPs arrays because of their symmetrical nanostructure.
But it presents a peak at ca. 635 nm, which is assigned to Bragg diffraction of the highly ordered structure of the Pt nanosphere arrays.
Moreover, the extinction spectra of sphere-shaped Pt NPs arrays with different diameters were studied. The results show the LSPR and
diffraction red shift gradually and then get stable with the increase of diameter of nanosphere. This method would motivate more research
efforts in developing new methods to fabricate asymmetrical nanostructures. Additionally, these novel properties originating from the
anisotropic nanostructures may open up new applications in many fields.
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