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Abstract In the present work, water-based gold nanofluids were synthesized by the solution plasma pro-

cessing (SPP). The size distribution and the shape of gold nanoparticles in the nanofluids were investigated using

high resolution transmission electron microscopy (HR-TEM). The dispersion stability of gold nanofluids was

characterized using zeta potential, as well. The thermal properties of gold nanofluids were measured by utilizing

lambda measurement device. Nanofluids containing nanoparticles with 64.0 £ 42.1 nm~18.10 £ 5.0 nm in diam-

eter were successfully synthesized. As diameter of nanoparticles decreased, dispersion stability of nanofluids

increased and the enhanced ratio of thermal conductivity increased. The nanofluid with nanoparticles of

18.10 £ 5.0 nm in diameter showed approximately 3% improvement in thermal conductivity measurement and

this could be due to the enhanced Brownian movement.
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Fig. 1. A schematic of the SPP system.

£4¢l IEAF Ve R A E AlEE 4 Qo9 29 1
< 49 ZEk=al 34 A e weld.

2.2. S497}

= WeAAlE AE3P] 93 fA E8lEA 7R
A= DI water 200 miell A3 HAuClL,(3H,0,
99.9%, Kojima) KOH(99.9% purity, Fluka) 0.5 mM,
soltuion plasma ¥4 $]3F KOH 2 mM £l
A Zet. solution plasmaS WHYA7)7] 913F =&
Akt s, WA 9 S0 E A gElEle]
oot 42 2719 & YefAlE AlEseH

4o Zekzat FAHow AxE F e
P - VLI b= S v I I TR s P S B
(HR-TEM 300 kJ, JEM 3010, Japanye °]-&3}3ich.
Ax" = vhefAle] AREKA F71E S8l AlEr
219l ZA7](Brookhaven Instruments Corporation,
USA)S o]-83litt. & vhefrAlle] dAe=s dA
H(hot wire method)S W2 A2tE FAAX
Lambda(F5 Technology)S o] £3}e] A 3}91,
20°Cell A w=size] Z7)e] wpE JHEE A4
= 34 f s

3. &3 3 nE

a9 29 & 12 89 EekEvl FAS o] 83l
AxH 7 vaedAke] FzEnE ARzl B
g2 Z71E BT Qv = AR W
T FAE 7Y Hdt P T 2 HeE
= 64.0+42.1 nme|A, FF =77} 7P 22 7o
2 181450 nme|c}. £ Zel=n)l FAWoE
A AZA] Q7R A7)l A] Fagel wEbA] A
e ezl =2717F AR 9] el &
izl $Ade] APATF-2A Prez-Juste[10] A7
2 Eof $31¥ HAuClel| FAHA (surfactant)el] ©]8F
AP} A= A2 31 Ho= B Arsigi)

AuCl; + 2¢” < AuCly + 2CI (1)
3AuCl < AuCl, + 2Au° + 2CF )
AuCly + & < 2Au’ + 2CI 3)

919) Al Baalel] olgk AAAT] 7)el 3
o, ST B A AT 550 o8 AR

Vol. 17, No. 4, 2010



344

50 nry

RRA

Fig. 2. TEM image of gold nanoparticles synthesized by the solution plasma processing(a) 64.0+42.1 nm (b) 18.10+5.0 nm.

Table 1. Zeta potential and thermal conducivity enhancement results with various diameter of fold nanoparticles

Diameter (nm)

18.1£5.0 19.1£7.1 20.7£7.6 23.24+9.0 254+8.8 30.4+8.8 40.9£5.6 42.5+13.164.0142.1

Zeta potential (mV)

Thermal conductivity

-50.8+1.8-41.7£1.6 -43.4£1.4 -454+0.6 -31.7+1.5-33.2+£2.5-27.6xt1.1 -184£1.1 -13.0%=1.1
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Fig. 3. Plots of zeta potential of water based gold nanof-
luids against diameter of nanoparticles.
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Fig. 4. Plots of thermal conductivity enhancement of water
based gold nanofluids against diameter of nanoparticles.
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@ : particle volume concentration

K, : particle thermal conductivity

K, : fluids thermal conductivity

d, : particle size

d; : molecule size of fluids

=

Re : reynolds number
Pr : prandtl number

: kapitza resistance coefficient
C, : experimental coefficient
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