The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 51, No.9, pp. 797-801 (2002) 797
© 2002 The Japan Society for Analytical Chemistry

w X

®F/HFOL-Y-FBERTFEILICH T BFA - I REFOHE

wiE BEET, WE OB, wom g

Effects of thiol capping agents on the laser-induced deposition of
gold nanoparticles

Hironobu TakaHASHI*, Yasuro NIIDOME and Sunao YAMADA®*

*Department of Materials Physics and Chemistry, Kyushu University, 6 - 10 - 1, Hakozaki, Higashi-ku, Fukuoka
812-8581
**Department of Applied Chemistry, Kyushu University, 6-10 - 1, Hakozaki, Higashi-ku, Fukuoka 812 - 8581

(Received 7 May 2002, Accepted 6 July 2002)

Gold particles were deposited on a cover glass by pulsed-laser irradiation of thiol-capped gold
nanoparticles in cyclohexane. Dodecanethiol (DT) was used as the capping agent to stabilize
colloidal dispersion of the gold nanoparticles in cyclohexane (DT-capped gold nanoparticles:
DTAu). The DT molecules adsorbed on the DTAu were partially replaced with 1,6-hexa-
nedithiol (HD) to obtain photoreactive gold nanoparticles (HDAu). A hydrophilic cover glass
was immersed into the cyclohexane solution of HDAu or DTAu, and irradiated by the pulsed 532
nm light (10 Hz, 33 m]/pulse) of a Nd : YAG laser, resulting the deposition of gold nanoparticles
on the cover glass. The degree of deposition was traced by absorption spectroscopy. The
amount of deposited gold particles was evaluated from ICP-MS after dissolving them into aqua
regia. More than 2 min of irradiation was necessary for the deposition of DTAu, while only 1
min of irradiation resulted in the deposition (~3 pg) of HDAu. It was found that partial
replacement of DT with HD accelerated the laser-induced deposition of the gold nanoparticels
as well as their size growth.

Keywords : gold nanoparticles; laser-induced deposition ; scanning electron micrograph; ICP-
MS.
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Fig. 1 Schematic illustration for laser-induced depo-
sition of gold nanoparticles onto a cover glass
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Fig. 5 SEM photographs (left) and size distribution (right) of the laser-deposited gold particles

Initial gold particles: HDAu (2.7 = 0.5 nm) ; Irradiation time: aand b, 1 min; cand d, 10 min
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BB EoEELREELEBENT O A XDOHK
X, HD 2529 4 FBEWRFTEF /RNTFOREZRESE
AEHZRTILICIBEEZONSE. TDXHIT, FF
—VRERORGERIEACCBHICKRELEELEZ,
RTOEEHEOXZFIIMZA T, BENFONEREE
REZHBLY) 5 EXHALN IR o 7.

SEM BIZIZDWTRAMKREPRGN £V ¥ —TEHEZRT
IMAZRERETEMARBZEXRBRIEEER > T2
7. TEM BB2RAMKFBEERETREEZORBEAA L.

[l

X 79

1) P. L. Freund, M. Spiro: J. Phys. Chem., 89, 1074

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

8 X Bi%, HE, WH : &+ /RFOL—¥—FREELICBTLF 4 — VREBHORRE 801

(1985).

2) J. P. Novak, I. L. C. Brousseau, F. W. Vance, R. C.
Johnson, B. I. Lemon, J. T. Hupp, D. L. Feldheim:
J- Am. Chem. Soc., 122, 12029 (2000).

3) L.]. Yao, G. P. Pan, K. H. Xue, D. Y. Wy, B. Ren, D.
M. Sun, J. Tang, X. Xu, Z. Q. Tian: Pure Appl. Chem.,
72, 221 (2000).

4) C. A. Mirkin, R. L. Letsinger, R. C. Mucic, J. J.
Storhuff: Nature (London), 382, 607 (1996).

5) H. Fujiwara, S. Yanagida, P. V. Kamat: J. Phys. Chem.
B, 103, 2589 (1999).

6) S. Link, M. A. El-Sayed: J. Phys. Chem. B, 103, 8410
(1999).

7) C. S. Ah, H. S. Han, K. Kim, D.-J. Jang: Pure Appl.
Chem., 72, 91 (2000); C. S. Ah, H. S. Han, K. Kim, D.-

J.Jang: J. Phys. Chem. B, 104, 8153 (2000).
8) Y. Niidome, A. Hori, T. Sato, S. Yamada: Chem. Lett.,
2000, 310.
9) Y. Niidome, A. Hori, H. Takahashi, S. Yamada: Stud.
Surf. Sci. Catal., 132, 359 (2001).
10) Y. Niidome, A. Hori, H. Takahashi, Y. Goto, S.
Yamada: Nano Lett., 1, 365 (2001).
11) Y. Niidome, H. Hisanabe, A. Hori, S. Yamada: Anal.
Sci., 17,1185 (2001).
12) D. V. Leff, P. C. Ohara, J. R. Heath, W. M. Gelbart:
J. Phys. Chem., 99, 7036 (1995).
13) A. C. Templeton, W. P. Wuelfing, R. W. Murray:
Acc. Chem. Res., 33, 27 (2000).
14) T. Ogawa, K. Kobayashi, G. Masuda, T. Takase, S.
Maeda: Thin Solid Films, 393, 374 (2001).

=

=
=]

FFAYF4+—)v (DT) TREBHLZ-&F /AT (DTAw) &, DTAu D%MHE DT D—&% 1,6 F4
¥VFA—)N (HD) TEMBEL/E&T /KT (HDAw) ZHRBL, /I AER~NDOL —F—FLREELTESR
EHBHRE L. €304 FOY 27 0AFHVBRICAN—FFAEZRIEL, 7SV ANd:YAG L —HF—0D
2R EBHPTHILETHIARMICE T /HNTFEEELL. BEFEBORNARY PVHllEE, BESHh
THRFZEKTERLTICPMS LTRELXHIET S 2 &L Y, EELEZBIFLZ. DTAu OEEILICIE
2DV —F—HEFVLETHLDII5 L, HDAu DHAEIE 1 FO L —F — KB TH 3ug DEE
LD ), HD IS L AR5 BRAFBEENEZRET LI EHFWELNITR 572, BIZ HDAu ¥ V735412
BE SNBZRTFOFYHEIL, DTAuDBHEEHBE L TELIMALTWVS I E25ho 7. '
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