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Abstract

Amphiphilic gold nanoparticles were synthesized by the functionalization of gold nanoparticles with hydrophilic and hydro-
phobic ligands on their surfaces, which can be applied to many disciplines such as biology, photonics, electronics, and so
on. The ratio of hydrophilic and hydrophobic ligands plays an important role in such applications since the ratio is closely
related to physiochemical properties of the nanoparticles. In this paper, the effect of temperature during the ligand exchange
reaction on the ratio of ligands on the gold nanoparticle surface was investigated. Hydrophilic ligands have higher affinity
to the nanoparticle surface with an increase of the temperature. Furthermore, the amphiphilic nanoparticles at a higher temper-
ature were more soluble in an aqueous solution even with a lower hydrophilicity of the nanoparticle surface.
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Figure 1. Schematic illustration of a gold nanoparticle functionalized
with hydrophilic ligand (TMA) and hydrophobic ligand (ODT).
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2.1. A X2

1-octadecanethiol (ODT, 95%), gold chloride trihydrate (HAuCly *
3H,0), dodecylamine (DDA, 98%), dichloromethane (DCM), toluene,
methanol, acetone, tetra-n-butylammonium borohydride (TBAB, 98%),
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Table 1. (a) The Minimum amounts of SDBS Required for Precipitating
AuODT/TMA NPs at 30, 40 and 60 C with Varying a; (b) cal-
culated f for AuODT/TMA NPs at 30, 40 and 60 C with Varying «

(a) Amount of SDBS (mL)

a 30 C 40 C 60 C
0 0.19 0.15 0.19
1 0.15 0.14 0.17
2 0.13 0.13 0.16
4 0.12 0.105 0.15
8 0.14
12 0.13
16 0.105
(b) Hydrophilic ligand coverage (f)

a 30 C 40 C 60 C
0 1 1 1

1 0.79 0.83 0.89
2 0.68 0.78 0.84
4 0.63 0.72 0.79
8 0.58 0.74
12 0.68
16 0.55
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Figure 2. (a) TEM image of AuODT/TMA NPs at @ = 4 (30 TC),
(b) AuODT/TMA clusters at @ = 8, (¢c) DLS results, and (d) UV-vis
spectra of AUODT/TMA.
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Figure 3. (a) Electrostatic titration curves of amphiphilic AuODT/TMA
NPs at 30, 40 and 60 C. (b) UV-vis extinction of AuODT/TMA NPs
at @ = 0 (30 C) by different amounts of SDBS.
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Figure 4. The plots of f vs @ for positively charged AuODT/TMA.
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