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Abstract: Amphiphilic gold nanoparticles, synthesized by the simultaneous binding of hydrophilic and
hydrophobic ligands on their surfaces, find diverse applications in energy, bio, optical, electronic technologies,
and various other fields. Particularly, these amphiphilic gold nanoparticles possess both hydrophilic and
hydrophobic characteristics, enabling them to activate interface at the interface of immiscible fluids and form
organized structures. The surface properties of gold nanoparticles play a crucial role in influencing the
behaviors of amphiphilic gold nanoparticles at the interface of two fluids. Therefore, this study investigated the
adsorption behaviors of gold nanoparticles at the organic solvent-water interface based on the surface
characteristics of amphiphilic gold nanoparticles and the type of organic solvents. It was observed that the
amount of adsorbed gold nanoparticles at the interface increased with the length of hydrocarbon chains in
hydrophobic ligands and increased with shorter hydrocarbon chains in the organic solvent. Furthermore, using
the Langmuir isotherm model, the study confirmed the formation of a monolayer by amphiphilic gold
nanoparticles and obtained significant thermodynamic parameters simultaneously.
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Gold chloride trihydrate (HAuCly < 3H,0, >99.9%), do-
decylamine (DDA, 98%), tetrabutylammonium borohydride
(TBAB, 98%), dichloromethane (DCM, =99.9%), toluene
(Liquid chromatography), 11-mercaptoundecanoic acid (MUA,
95%), 1-dodecanethiol (DDT, >98%), 1-octadecanethiol
(ODT, =295.0% (GC)), tetramethylammonium hydroxide
(TMAOH, 25 wt% in water), hexadecyltrimethylammonium-
p-toluenesulfonate (CTAT) hexane (Anhydrous, 95%), oc-
tane (reagent grade =98%), decane (anhydrous =99%),
dodecane (anhydrous >99%)% Sigma-Aldricholl A T+U51%
t}. Didodecyldimethylammonium bromide (DDAB, >98%)%
TCIOA Y53t} Hydrazine monohydrate (>98%)%
KANTOO A Y45}t & Eol-2<(deionized water)
£ o] 83igrt.

2.2, M3y

oF 5 nm 7€ Z= sy YdAE 7180 dE7l B
o= 3t o, AuCly 4l HAuCL, - 3H,0E A}-835}
of $J5F3iTH19,20]. HA|, EHo|] DDA ZZIE=E el

254 FHEIAE FA5HATE HAuCL - 3H0 42 pmol
9} DDA 0.8mmol& 9F 90mM DDAB &Ko 8-8jA|7It}.
183 9 80mM DDAB-£0]| TBAB 0.13mmol-g £-3]
AlA A REE &A1t Sgsit) 121 o] &% &9
HAuCl, - 3H,0O 0.38mmol®} DDA 7.5mmol& 83fA]7] oF
40mM DDAB-§9Z =7 H7I3tt). o]F DDABE &
Flof &3AIZ1 &Aof| 0.13M hydrazine-§-%3} DDABS
A7t ol FA FE S dA ®Ho| FIE A
S o]gsto] HARA FE MUASH &44 E7tE
DDT %= ODT7} 4#} ™o Ao 2E =S sh3lth
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Figure 1. Transmission Electron Microscope (TEM) image of
AuMUA/ODT nanoparticles (NPs) in an aqueous solution with
pH =11.
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Figure 2. Electrostatic titration methods were used to calculate
the actual ratios hydrophilic ligand (MUA) to hydrophobic
ligand (a) DDT or (b) ODT on the amphiphilic gold nanopart-
icles (AuNPs) surface. The MUA ligand fraction(f) on the
AuNP surface and the y=(1-f)/f were estimated from electro-
static titration as summarized in (a)-(b).
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Figure 3. The plots of Coy(UM) VS Coveran(UM) at y=0.41 for the
adsorption behaviors of (a) AuUMUA/DDT and (b) AuMUA/
ODT generated at the interface of water and organic solvents
such as hexane, octane, decane, and dodecane.
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Figure 4. The plots of 1/C.(uM™) vs 1/Cy(uM™) at y=0.41 for
the adsorption behaviors of (a) AuMUA/DDT, (b) AuMUA/
ODT generated at the interface of water and organic solvents
such as hexane, octane, decane, and dodecane by using the
linearized Langmuir adsorption model.
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Table 1. The tables show the parameters of Langmuir isotherm
model for the adsorption behaviors of (a) AuMUA/DDT and
(b) AuUMUA/ODT at the water-organic solvents interface

Organic solvent  Cpa(uM)  Kp (10° M) R?
Hexane 0.15 25.80 0.96
(a) Octane 0.13 23.50 0.98
Decane 0.10 4.25 0.96
Dodecane 0.08 2.14 0.98
Organic solvent  Cpa(uM) KL (10° M) R?
Hexane 0.50 2427 0.98
(b) Octane 0.45 5.55 0.99
Decane 0.42 333 0.99
Dodecane 0.40 2.31 0.99
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