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Fig.1 Synthesis of spherical Au nanoparticles



2

ik BRSE: ANFETESAKR SR SN U . 549 -

Bt AR BN BN AR & kL, — /T 10 nm,
WAE NS T SRR AP MR 2 W K 2 Fhgg
R, JEE IR AT DO A R B N . R
WEMTFAEKETR, E&MBEMERT, B1%
BHAESIR RN BEFLT, BRYGKEREF—F
A . Yoon ZRFH — 0 & BUE R R BRE 9K 4, o
K1 YK &35 B BB (TEMD R IR 120,
HTF& LR ETFREI K, £ TEM F, Z2PHREA.
WO EgK G R IMERY, HA RS8N, 205
SRR EMBaA,
3.2 HBHR#MKE

BORA R ARG WIS Z — . FRGEKE
AR BB AT S, TSR R Oy AR
RS SR AR € 7 A AR 5 — T T Pk
TE S — T AR K. [FIET, T3R5 70 AT UG 44 K L
TRERESEMIER, R&EHEEHR. BHRET
A EBEAIEEA K FORMEEN, D EEST
REWE, REEWEAW+ ZRERR . TSk
—HIRME (CTAB) &; B0 TREASWNE LG
WhE, BIEMsEeiss. Hd, CTAB /& iR
gk 4 AL SR 570, JE A KL B 2 BT,
WS CTAB W E/NRLR &M+ F, RJEL
CTAB MK EEMENBR, FFERERMIKSE; 8
I CTAB 9 R e SEEG 261, & R T TR 3
A ZEMERGIK S, WK 3 R, R T HR
YK 4 1 A KL

Bao 1 Jcilid S & MMM AL ANTE CTAB f£7E/
AT A BRI GRS, RS N i R AR A
CTAB, BEWE 4 FiniEgRiE®l, &gk
PR AN TSI, B KRS A TE 850 nm. [FIRT,
T OSARFI IR A pH E, S A A KR
g ks, [EHEARRPRIEK. 990K48H
HORES, — M= A 1 AR RS IR RIS . (R 454N

AT &
+ 4sc°rb ™ ’ h ‘.;.
[AuCl,]” S aciy !
Seeds
—_—

Ascorbic acid

K2 HeRgKE A KR EE
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Fig.3 Microstructures of various rod-like Au NPs*!]
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Fig.8 Microstructures of polyhedron Au NPs with different
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(d) 150 pL, (e) 140 pL, (f) 130 uL, (g) 120 pL, (h) 110 pL
and (i) 100 pL
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Fig.9 SEM images of urchin-like Au NPs™®
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Fig. 10 Formation process of NaYF,@SiO.@Au'®": (a) a small
number of Au NP seeds adsorbed on NaYF.@SiO,;

(b-d) a large number of Au NPs adsorbed on
NaYF4@SiOy; (e-f) forming a black Au shell
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Fig.11 Schematic diagram of synthesis of core-shell Au NPs
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Fig.12 Core-shell of Fe@Au and Fe@Ag"®
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Research Progress for Synthesis and Application of Au Nanoparticles with
Different Morphologies

Zhang Qiang, Wu Rui, Liu Cunfang, Zhang Hairan, Guo Xiaohua, Wang Junhong
(College of Chemical & Environment Science, Shaanxi Key Laboratory of Catalysis, Shaanxi University of Technology, Hanzhong
723001, China)

Abstract: As a common precious metal, Au nanoparticles (NPs) possess excellent physical and chemical properties which are related to the
microstructure, morphology and size of Au NPs. The structure and morphology of Au NPs determine their properties. The function and
applications depend on properties. In the review, the properties and applications of Au NPs were briefly introduced firstly, and the methods
for synthesis of common spherical Au NPs were elucidated. In addition, the specific morphologies of Au NPs with different functions,
including rod-shaped, tubular, lamellar, flower-shaped, sea urchin shaped, polyhedron, and core/shell were discussed. The approaches for
synthesis of the Au NPs with different morphologies and their application were summarized. Finally, the fabrication of Au NPs was
summarized, and the development of Au NPs in the future was prospected.

Key words: Au nanoparticles; special morphology; synthesis method; application
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