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Gold nanoparticles have great potential for applications in catalysts,
medical imaging, drug delivery systems and electronic devices. In this study, the on-site, one-step
and short-time synthesis of gold nanoparticle/carbon nanotube composites (AuNPsS@CNT) by
atmospheric-pressure He micro-plasma irradiation to a mixture of a HAuCl4 aqueous solution and a
single-walled CNTs dispersed ethanol has been attained. The micro-plasma is generated at a tip of a
narrow surgical-needle electrode by RF (13.56 MHz) excitation. The size of AuNPs was controlled by
varying plasma irradiation time to a small amount of HAuCI4/CNTs solution of 100-300 p L. AuNPs with

an average diameter of 5.3 nm and a standard deviation of 2.6 nm were successfully synthesized on
the surface of CNTs at an Au ion concentration of 0.5-0.8 mM and a plasma treatment time of 1 min.
Both an average diameter and a standard deviation of AuNPs became larger with increasing plasma

treatment time.
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Fig. 1 (a) Schematic diagram of the experimental setup.
(b) Photograph of the microplasma irradiation to a HAuCl,
+ SWNT solution.

@

3-2. KBERE ST A~BEOFBET L 2V —1L N\
vik "
KRJE~A 7 07T X FEREO T AL LOMRIED
WA TR T D540y 2 U —L BB O L O
HEOHT %K 4 @), OIZFNEIURT. ¢0.9mm D

ABEE SUS EEMAC He T AZEA L, BARIKAZI T LT
JEEST (1356 MH2) ZEIINL CRAE He ~A 7>’
T A iEARRT 5. R LT T T A~ifia il 7 A
TANOHUKIZHRA LT, Mt Ao~ 7ar

50 nm

Fig. 2 (a) CNT dispersion solution, (b) TEM image
of SWNTs.
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Fig. 3 Synthesis procedure of AUNPsS@CNT composites.
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Fig. 4 (a) Schematic diagram of the Schlieren method. (b)
Photograph of the experimental apparatus.
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Fig. 5 Optical emission spectra from (a) electrode-metal plate discharge, (b) electrode-liquid
discharge.
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Fig. 6 (a) Schlieren photography of a gas-liquid interfacial plasma, (b) schematic drawing of

particle transport by convection.
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