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Optical absorption properties of
Aw Ag composite nanoparticles
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Abstract: Au-Ag composite nanoparticles were synthesized by simultaneously reduction of HAuCL and AgNOs;
using NaH B4 as reducing agent. The morphology and size of the particles were measured by the transmission elec-
tron microscopy (TEM). UV-vis absorption spectra results show that Au-Ag composite nanoparticles prepared by
the one step co-reduction method have only one plasmon absorption band. The maximum absorption peak of Au-Ag
composite nanoparticles between the absorption peaks of pure gold and pure silver nanoparticles and shift towards
longer wavelength with increasing the molar ratio of Au and Ag ions in the reaction solution. The numerical analysis
results based on the Mie scattering theory quantitatively account for the observed optical absorption properties de-

pendence on the composition of AuAg composite nanoparticles.

Key words: Au Ag composite nanoparticles; optical absorption spectra; Mie scattering theory

<R AR ORI £ T AT 0 R 3 T8 N A T
N S ATITES e I Nl VSR =A3 2 i S 3 0 e N
Hhor ALY RE, AEHAERRIRLE E R R
R A i B 2 S5 AU AR 7R R A AR R
AR, 17K m AR B I0E T 24 P AEXT
Ni .\ Pd Fl Pt &5 d 7 5% <5 490 K ORE 0 1 46 A A
WRERIRE ST, B2 MNEX Au, Ag Al Cu 55

© EEWMAB: HX BRFEEE R BIIH (60277003)

H H LT D < AR AORE B 1) o8 S kT AR T 25
F AR (surface plasmon resonance, SPR) If] 5|z
G F OB R R > T, Henglein 55171 ¢
T Au/ Pt B &SR A0 K FURL Y 1 A 2% R 3 s 22 vk
FHIWERIRGE, R ER-&E AER/R- N IE G4
F A K FURL I 98T 4R 32 PR R SEN B )32 5%
7 . Oldenburg 25 ' 5F Au/ Si02 & & 45 ¥ 40 K i

ek B AR 2005 - 06~ 02; 23T BHA: 20051020
EEE N BEER(19667), %, BIHER, HEETRAE
BIEE: EMEAR; Wil 029 - 82668004; E-mail: shinongy@ mail. xjtu. edu. cn



316 5 2 W

EEAR, 55 SRS AR TORL )6 27 SRR I + 285 ¢

R AE RN ok AT TR, T3 5 )8
AT G G5 AN AR RIORLAE SR 416 27 sl 1) I A 5845
LRI RE o A SCHE R — 5 A 08 SR vk il 4
eI B SR gk Bk, A TEM A
U V-vis 73 606 BETE X RURE R TE 30« RS O 22 T
WORE R REAT T RAEFIBESE, RN 2L T4 8 B i
) Drude BE7IS R Mie SO BRI, X4 HE A
YA THOREL R Y 22 WSO PR AR T 3E — 25 B BB 347

1 I8

HHE Brown &5 R 3E [ 0AH A& J5 U7 V2 il 4% 4l
SRR, = (25 O RAETF, 7 50 mL 2
mmol/ L )& &8 (HAuCL) W F A 2 mL 1%
AT ERIR BNV W, BiFEE A G, P A 1 UL 10
mmol/ L Fr il £ 17K A A S AL 81 NaH Ba) %,
58 B HEZ) 30 min 5 B AT RAG 60 21 €0 1) 4 40 K
OO B IR AR . FH [RIARE B v, 43l 3 e 5 D A
FRES( AgNOs) S4B T R4 B 7 18 B /R L ( RI &5 TR
THAERAE R BERL) 4370 30 1.2 2 F
10 3 I A G4 TR R0 A PR B PRI VR 5 o i, ol %
B WA G AR Rk fEfl &, BT
PR FER & AT ali Y, ROV IR LT
AKOKH HLBER T 18 M Q) Fedhlffy, FE#sHI BT & M
TR P <6 B IR R R

Y8 T ) 5 %) < JeB 40 DK RBURE PR Jie A2 Y 8 A 1 B
Ao M b, e R+ %5 H JEOL
JEM ~ 200CX i 5 i 2 758 ( transmission elec
tron microscopy, TEM) 7E 160 kV ¥ Jn B =T W
SOOI TSR RT, FF AT AH A% DX A7 5
ST . H UV-2501PC 24 43 % )% B 7 ( Shimadzu,
Japan) I i £ 1 4 4 A1 A4 40 K ks M e~
B AU G A WOBURF PR EAT T SEIR R T

2 HFR5UVE

2.1 £ RESHKBRA TEM &K

Bl 1(a) T sl G4 TR FAH R AR A BE /R L Ky
L 3Tl e R 2 A 9K TR TEM 15 .
Bl 1(a) I H, ok SEAN PERE, HFSkiis
29 25 nm . B 1(b) P A AHRAE f R X 4T
S . B L(b) AIE H, BN RRT R BE SR T 4
JE AK A S T 8 o S8 T ol 2% B 2l L Al Al
KAORL S e R R SR A UK BRI TE S S

1 SR RV R B ) JEE 7 B
1t 3T A R A S AR RO Y
TEM 1R (a) KA E DX ) HL 7 H7 5% (b)
Fig.1 TEM image of Au-Ag composite

nanoparticles prepared by reaction
solution with molar ratio of HAuCls to
AgNOs(a) at 1. 3 and electron diffraction
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Fig.2 U V-vis absorption spectra of pure Ag(a),
pure Au(b) and Au-Ag composite nanoparticles
prepared by HAuCls and AgNOs at
mole ratios of 1. 3(c¢), 2. 2(d) and 3. 1(e)
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