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Preparation, Characterization and Application of Platinum
Nanoparticles in Acidic Ionic Liquid
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Abstract: Based on the characteristics of ionic liquid, platinum nanoparticles were prepared without using polymer
as protecting agent, and a bifunctional catalyst with metallic and acidic active sites was prepared simultaneously.
Firstly, a quaternary ammonium type of Brinsted acidic ionic liquid (N,N,N-trimethyl-N-sulfobutyl hydrogen sulfate
([HSO;-b-N(CH3);]HSO,)) was designed and synthesized. Then, platinum nanoparticles were prepared in this ionic
liquid. UV-Vis, FTIR, XPS, HRTEM and XRD were used to characterize the nanoparticles. The results show that the
platinum nanoparticles are with a face-centered cubic structure and good stability because the aggregation is
effectively prevented by the surface modification of the ionic liquid. When the ionic liquid containing platinum
nanoparticles is used as a bifunctional catalyst for the hydrogenation of nitrobenzene to p-aminophenol, it shows a
good catalytic activity. The nitrobenzene conversion and p-aminophenol yield is 98.6% and 75.8%, respectively, for
the reaction conditions of 85 °C, 0.4 MPa and 4 h. In addition, platinum nanoparticles still show a good dispersion

and stability in the recovered bifunctional catalyst.
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Fig.1 UV-Vis spectra during the formation of IL-Pt

nanoparticles(ny/np=3217)
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Table 1 Reusability of acidic ionic liquid containing

nano-Pt as bifunctional catalytic system

Reused No. X! % Yoar I %
1 98.6 75.8
2 86.8 51.3

*Pt: 0.1%(w), ILs concentration: 22.5%(w),
CTAB: 0.01 g, 85 °C, 4 h, 0.4 MPa

Fig.8 HRTEM images of Pt nanoparticles in the 2™ recovered catalytic system
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