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Abstract Synthesis of gold nanoparticles (NPs) made an aqueous environment via the reduction of HAuCl, by ascorbic
acid (AC) with the surfactant of polyvinylpyrrolidone (PVP). Highly monodisperse gold particles with size ranges from 4
to 20 nm were prepared in high-yield by pH control. The synthesized gold nanoparticles were analyzed for structural and
optical properties using transmission electron microscopy (TEM) and UV-vis spectroscopy. In this study, we could reveal
that the prepared nanoparticles exhibited efficient surface-enhanced Raman scattering (SERS) properties, and their SERS

activities depends on size.
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Fig. 1. Experiment method of Au nanoparticles.

)]

1.0
) ——pH11.0

Absorbance

0.0

pH4 pH11

T T T T T T
300 400 500 600 700 800
Wavelength (nm)

900

Fig. 2. Uv-vis spectra of size controlled Au NPs (a) and photography of Au sol in vial (b).
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Fig. 3. TEM and size distribution graph images of pH 4 (a), pH 8 (b), pH 11 (c¢) with Au NPs.

& o, pH7t SRS wgo] 2 wgy
N &8t ATES B & doH, =i B

:11,
N
=~
(]

SfElZe] Aol=7} Hob AL e 3t

oo it 1R

tlo tlo

(98]
kol
iy o
(o]

UATH14]. oIAE B3] &7] 918k, Fig.
| ZE=AE TEMOE ouRE SA4513]
o, pHell Wl 27|17t 24 #dEE [Ae B
o™, Fig. 2a A% ===kl 27171 pH 4(Fig.
3a)9] FEWEJARE 19.54nmo]™, pH 8(Fig. 3b)2
2= 7.04 nmo]3Z, pH 11(Fig. 3¢)2] ¥AR= 4.87 nm
o|th(Fig. 3). FEW=YPAFY] B &5EEe 73
Bk, Uv-vis HIoJER dddixe] pH/t S718He
2 038 A7t FeAlE AS & 5 Abt olyet o]
fre p7F S718E 97] $o] wheofXa 1 3
A7 AAZE Al olFE ¢ e E EUE
Aggtog Qs F=rb G =] F=o] Koko]
o] A7|BRE Qla|| Alo]=7t 2| "l Ag o3
ATt

719 3¢ G0l tE 2HE 2= Y] &
& H7] 918 SERSOl o]-&al HSkth. SERSE= ©h¥
gk Q4] o3 Edrt w2 AW g9E s}
A2 a3yt ed oz siEke] wd AdHte
8 x| oJal A71e] Bol Aul HAe] olsg F
TIAA FEHAA dojue WR-S A7 aelth
TFHA aFEE ZE e YA B3 aHE o)

o

s

1
a

She dW ZER=E] 93t o)t} o]AS Uv-vis 9
AoflA FFEE I wet tE A1 AZIE <l
3l SERS®] 4|77} th2A UEpdtt. o] S92 &
Te FTEW=YARY] A7 Bl o) debritar
F TS ARARE 2= 2= Uk YA AR
oA doju= sh-23te] oJgk gfoltt. A} AlolellA]
271740 A FEHe| & ARl o] k] d=
7F AR 29 wE SRt adrr SAEE A w
sk AolH, ol Ui YRke] AtolollN F4EE 2]
Zoll wet SERS 5748 & Aot o =Fox= ol
gk ofe] 94 Fof o ZuvegRte] 7] - £
H ZE=E G397 SERSE] A7) F&l 7Y 2 9%
< 71393 B S )

SERSE =437 93t Ed2E ¥4 #2271 A& 2-

MP 4S5 ARgste] 861l = Wie YAke] BH
el A== #lolAQl He/Ne 633nm 3¢S
THE w2 golAE ARESl 378315 eH, pHell
2 715 gt FEVegiRte] gHeivsle] 54
AFE HH Alo]zrt 7P 2R v 427F SERSS]
AZ17F 7FE 2 AS & F UQaL, 7 SRS
SERS A717} HoAl= s &
Uv-vis Aol B =277} 2k =
2 7P &L 93e F58hke A
FYo] F7FE SERS Al717}
AANTHFig. 4).

[ai3
=

T
i
hines
N
<
(9,
[\)
S



382 Young Wook Lee and Tae Ho Shin

pH 11

pH 8

Intensity

pH 4

200 400 600 800 1000 1200 1400 1600 1800
Raman Shift (cm™)

Fig. 4. SERS data of size controlled Au NPs with pH 4 (a),
pH 8 (b), pH 11 (¢).
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