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Surface interaction between Au nanoparticles
and surfactants studied by XAFS
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Abstract: X-ray absorption fine structure (XAFS) was used to study the atomic and electronic structure of
Au nanoparticles affected by three kinds of surfactants, triphenylphosphine (PPh; ), dodecanamine
(Ci: HysN) and dodecanethiol (Cyy His S). XAFS and TEM results indicate that the surface interaction
intensity between Au nanoparticles and surfactants is in the order of C;; Hy; S, Ci; Hy; N and PPh;. The
head-group P atom in the PPh; molecule is weakly bonded Au adatoms of Au nanoparticles, and the
resulting nanoparticle size is about 7. 2 nm. However, the head-group N atom in Cy;; Hyy N and S atom in

Ci: Hy S are strongly bonded to Au adatoms, forming Au—N and Au—S covalent bonds, respectively,
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which effectively inhibits the aggregation of nanoparticles and leads to the smaller size of 3.1 nm.

Furthermore, the bond length of the first nearest Au—Au coordination decreases from 2. 82 A for PPh,

capping to 2. 79 A for Ci Hye S capping, along with the decrease of Au—Au coordination number from 11. 3

to 10. 1, indicating the strongest interaction between C,; Hs S and Au nanoparticles. The XANES results

indicate that the significant charge transfer of Au nanoparticles only occurs for the case of C;; Hy S capping.

Key words: surface interaction; gold nanoparticles; surfactants; XAFS
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Fig. 1

TEM images of Au nanoparticles covered by (a) PPh;, (b) dodecanamine, and (¢) dodecanethiol

the insets display corresponding size distributions
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Fig. 2

K %(k) and Fourier transformed &* y(k) spectra of gold nanoparticles passivated

by different surfactants
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Fig.3 The experimental (line) and fitting (circle) spectra of samples
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Tab.1 The fitting parameters and corresponding results
G 1A e K/ A M {37 FEFE/10 *A fehtmEs/ eV
Au foil Au—Au 2.8840.01 12 8.040.3 3.5+1.1
PPh; @ Au NPs Au—Au 2.8240.01 11.340.4 10.440.5 4.440.8
CizHzyN @ Au NPs Au—N 2.2940.03 0.6+0.2 3.2+0.6 3.2£0.5
Au—Au 2.827+0.02 10.140.2 12.5+1.8 4.3+0.3
Ci12Hz2S @ Au NPs Au—S 2.3240.03 1.240.2 3.240.6 3.340.5
Au—Au 2.7940.02 10.140. 2 15.2+1.8 3.740.3
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