B &S 070222 6 — 2

HRAEHEE
(BLEEEHRTORMYAFEREMET— 5 —R - BRER)

BRI X | mm e e SIS S ERES TRIR
(F3XX) »B R (<A il ] “ERBT/BERICELIBRESF EFDRIR

Jo—___
Eﬁjﬂ(_&;) s Development of Molecular Sensing Device Using Metal Nanoframe Structure

E'TEE haht cc | 1) FhYx 2) ruAF MR HME s 2007~2008 &
an

= EF cB fit] W5 fE— WMEEE v 2009 £

ECE

& -V cz Okazaki Ken-ichi AR HE A Z2HEBXZE

T o, | Ml S HEASAFRTEFRESHE TR %

BEE ea (600 7 ~800 FIREIZEEDH TSN, )

T/ YA XDEREERIL. RFFOEFEAIPHEERT S LICLY., BHERE TS XEVHRIRIR
ZRL. ASTABSIY L EIMNTHOVAEAESHHNFRAICHFESIND, BE. COBRKZIAHTIENRK
RNFEOY—LBENFRIZMEIA TS, FIFRAICEEINDIAEZIL. €8T/ BEROREBLTER
A OEHOBERBOTX ¥ v TI2EWNT, SHICHEIEEINE ZEAMOENT VS, RAETIL, IIAHK
BRMA)F/Fa—TZToTL—+ELT. ZTDIER - BESICHEERIRNIZE W) 2BESEERMET S L
[Z&Y FHREIHERBRA-ALEERE L VAT / 7 L—LEEER (PEIIHK) OES EEEHRHIEHET -,
BN ZRAVV-REAERS Y UBELICK S DHD FOERERE AT,

TUoTL—brELTRHWAE T/ Fa—TER)F—ILERICKYER LTz, FE L= FHHE 350nm D
Ag 7/ F1—TDREAZFVIFA—ILOBCHERBILESFIESAV IR TEEHLIZE., ChEI577
4 FEBLICEFLEREEZMNIC AU ZHMELZ((THESE : 10 mC) ., Au DT L. SAM RD RFaMNFE
TRHUAKRDIER - BEANICRESN., F7H Au-Ag EE T/ BEREERT LI LITHATHOHTHHL
- SHIZEON-EET / BEERIO AT/ T2 —TDHEILZNICEILBRITHIEIZEY . #5420
MmADEIEB MDRKESEEFETDAUT/ IJL—LEZHFEHETLHZIEICHLIz, E6I2, AITHERESE
1.25 mC A5 50 mC DEITEILT R EIZEY., BRDIL—LDOKRKEE3I0 mHAD 120 nm DEETHAE
[CHIET B EITHILTz, SOITERLI-Au-AgEEWR. AW F/ JL—LERWNT, 44 -EEYDY
bpY) DFZIT VAR FILFRIELIZEC A, BIRE - ERFEIDBIE T bpy R FOBRHMNAIGETHSZ N
BRINTz, AU-Ag EEARTIX. AE X2 —TD00)XREZEZEBEHL TWAFA—ILDFEIFEAERE SN
T.bpy DT FILDHARFENT-C LML, SMMEBORETHY . hMOAESOEHRINIIESR - HEH
[CHELAU DL—LLEICRFLI bpy R FDOHH, ERETHRESIN-AIREENTER INT-,

F—T—K Fa ERF/BER BEMABILESFE | T5XEY REIERS Y HEL

(LLTFIFEALLGNTLESL, )

BBt Ea-F Ta

MEREES aa

MEHEES ac

U—+ES

-1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

SSC4ZREcB | Electrochemical Deposition of Gold Frame Structure on Silver Nanocubes
’*ﬁ . .
. | ZEE& oa | K Okazaki, J. Yasui, | sz ac | Chem. Commun.
B T. Torimoto
R— aF 2917~2919 FATHE cE |2 0 0 9 &5 cp
WX iEREce | BRI S/ AIFOEEHIE
M
. | EES o |EE - #EL oo | ik
R—3 oF 218~219 BT e |2 |0 |0 |8 |HFoe |39
M iEREce
M
. | EEA o iR o
Rty
R— @F ~ FITHE GE 5 abD
EEHA 1A
= E4L Hc
HiRE He FITHF O A=Y HE
EHA HA
= E4 He
HRE vB FITHE HO Han =Y HE
PRXXBEE ez

Metal nanostructures have attracted much attention because they exhibit unique structure-dependent
optical properties. The position and shape of the localized surface plasmon resonance (SPR) peak depend
on the kind of materials and their morphology of the nanostructures. In particular, an electric field
is significantly enhanced at sharp edges of nanostructures by the localized SPR. Therefore, the control
of metal nanostructures is important for the widespread applications such as abio—sensor. In this study,
we demonstrate a preparation of nanostructured gold (Au) frame by an electrochemical deposition of gold
onto the edges of silver (Ag) nanocubes as a template.

Ag nanocubes with the sharp edges (ca. 350 nm in length) were prepared by reducing AgNO; with ethylene
glycol in a typical polyol synthesis. The surface of nanocube was modified with the self-assembled
monolayer (SAM) of 1-octanethiol. The electrochemical deposition of Au onto thus—obtained Ag cubes was
performed by the reduction of KAu(CN),. Though no deposition could be seen on the facets of Ag cubes,
Au was selectively deposited at the edges of nanocube where the defects of SAM were made. The chemical
etching of Ag with a H,S0,~H,0, mixture resulted in the formation of the Au nanoframe having a cubic
structure. Au nanoframes prepared with a deposition charge of 10 mC, had an average edge length of ca.
420 nm, being comparable to that of Ag nanocubes used as a template, and that the average width of these
frames was ca. 80 nm. It should be noted that the present electrochemical strategies enable control
of the width of frames depending on the deposition charge. The increase in the deposition charge from
10 to 50 mC enlarged the width of the Au frame from 80 to 120 nm.

Furthermore, thus—prepared Au framed Ag nanocubes and Au—nanoframes were used as the substrate for the
surface enhancement Raman scattering of 4,4’ -bipyridine (bpy). We successful ly detected the bpy molecule
at a low concentration for a short time by using them. This result suggests that thus—prepared metal
nanostructure would have potential as a useful substrate for single-molecular detection by the surface
enhancement Raman scattering.




