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Effect of Adding lonic Liquids on Synthesis of Au Nanoparticles by Sputter
Deposition onto Poly(ethylene glycol)
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It was recently discovered that sputter deposition of Au onto the surface of

a luquid poly(ethylene glycol) (PEG) generates Au nanoparticles (NPs) in the liquid with no
additional stabilizing agents. To further control the size and shape of Au NPs, the method was
improved in the present study by adding ionic liquids as stabilizing agents to PEG. The synthesized
Au NPs were structurally characterized and the results were compared with earlier findings of Au NPs
prepared in neat ionic liquids and neat PEG. The Au NPs prepared with the addition of ionic liquids
were spherical. The size and size distribution of Au NPs differ greatly, depending on the
concentration of ionic liquid and type of constituent anion of ionic liquids used as stabilizing
agent. This study indicates that the size of Au NPs prepared in PEG can be controlled by adding a
small amount of ionic liquids.



PEG
PEG
PEG
PEG
PEG
TEM
X SAXS
Uv-Vis

IL

XAFS

PEG

1

Phys. Chem. Chem. Phys.
Cover

PEG

Inside Back
PEG

PEG

1

1

\- "
Electrostatic/Steric stabilization .

—————

| <— Stabilizing

~o -

Steric stabilization

anion layer

\./\/\ : Cation . : Anion

1

APD

Chem. Phys. Lett.



PEG

X PEG

Arc Trigger
power supply power supply (a)
~

~
IIT
Capacitor |-
r"

Anode\§

Insulator

Metal targbt

Trigger
(Cathode) 99

electrode

Metal atoms. clusters. ions |
2 APD @:
(b)

29

K. Saha, S.S. Agasti, C. Kim, X. Li, V.M.
Rotello, Gold nanoparticles in chemical
and biological sensing, Chemical Reviews,
Vol. 112, 2012, pp. 2739-2779.

E.C. Dreaden, A_M. Alkilany, X. Huang,
C.J. Murphy, M.A. El-Sayed, The golden
age: gold nanoparticles for biomedicine,
Chemical Society Reviews, Vol. 41, 2012,
pp. 2740-2779.

T. Torimoto, K. Okazaki, T. Kiyama, K.
Hirahara, N. Tanaka, S. Kuwabata, Sputter
deposition onto ionic liquids: Simple and
clean synthesis of highly dispersed
ultrafine metal nanoparticles, Applied
Physics Letters, Vol. 89, 2006 No. 243117.

Y. Hatakeyama, T. Morita, S. Takahashi,
K. Onishi, K. Nishikawa, Synthesis of Gold
Nanoparticles in Liquid Polyethylene
Glycol by Sputter Deposition and
Temperature Effects on their Size and
Shape, The Journal of Physical Chemistry
C, Vol. 115, 2011 pp. 3279-3285.

. , 10 2011, pp.

27-33.

, 57 , 2012, pp. 42-49.

Y. Hatakeyama, S. Kimura, T. Kameyama,
Y. Agawa, H. Tanaka, K. Judai, T. Torimoto,
K. Nishikawa, Temperature-independent
Formation of Au Nanoparticles in lonic
Liquids by Arc Plasma Deposition,
Chemical Physics Letters, , Vol.
658, 2016, pp. 188-191.

Y. Hatakeyama, K. Judai, K. Onishi, S.
Takahashi, S. Kimura, K. Nishikawa, Anion
and Cation Effects on Size Control of Au

Nanoparticles Prepared by  Sputter
Deposition in Imidazolium-based lonic
Liquids, Physical Chemistry Chemical
Physics, , Vol. 18, 2016, pp-
2339-2349.
, 10
, 2E11, , 2016 9
14
9 , 1B20,

, 2015 9 16



2016-228384

29 1 24
2017-90770
29 4 28

http://carbon.chem-bio.st.gunma-u.ac.jp
/SSlab/

o
HATAKEYAMA, Yoshikiyo

90633313



