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Abstract 

Fourier transform infrared spectroscopy (FTIR) is highly sensitive to the surface chemistry of 

nanodiamonds. In this review, we discuss the different FTIR methods available to characterize 

nanodiamonds and highlight their advantages and limitations. We also summarize the possible 

assignments of FTIR spectra of nanodiamonds reported in the literature and discuss FTIR spectra of 

nanodiamonds modified by different surface treatments. Current work of FTIR applied to in situ and 

operando characterization of nanodiamonds, in particular nanodiamonds exposed to water or 

characterized during electrochemical and photocatalytic processes, are also discussed. Finally, 

perspectives regarding possible future FTIR development for nanodiamonds characterization are 

proposed. 

1. Introduction 

One of the key features of nanodiamonds (NDs), as compared to many other nanoparticles, is their 

rich surface chemistry that can open wide possibilities for functionalization or fine-tuning of their 

chemical and electronic properties. In addition to the stability, biocompatibility and fluorescence 

properties of the diamond core, surface properties of NDs have enabled the development of medical, 

tribology, catalytic or sensing applications.[1–3] To this aim, the reliable characterization of NDs 

surface chemistry is essential. 

Fourier Transform Infrared (FTIR) spectroscopy has been employed extensively for the 

characterization of NDs over the last 20 years. The high sensitivity of FTIR to the surface functional 

groups of NDs, its non-destructive nature and generally easy sample preparation have contributed to 

establish FTIR as a reference method for the characterization of NDs surface chemistry. The 

versatility of FTIR in terms of experimental schemes applied to nanoparticles makes FTIR a method of 

choice for measurements from routine control of surface functionalization to advanced operando 

measurement of complex chemical processes. Some of the work on the characterisation of 

nanoparticles, their surface reactions and application to catalysis reactions using different modes of 

infrared spectroscopy has been highlighted in recent reviews.[4–6] 

Interpretation of FTIR spectra is however not an easy task because the high sensitivity of FTIR to 

chemical environment imply that FTIR spectra is also very sensitive to experimental conditions 

(sample preparation, atmosphere...). Contrary to electron and X-ray spectroscopies, FTIR is not 

element-specific and different chemical bonds may have IR-active vibrational modes at the same 

ACCEPTED MANUSCRIPT

mailto:ljiljana.puskar@helmholtz-berlin.de


Download English Version:

https://daneshyari.com/en/article/7110649

Download Persian Version:

https://daneshyari.com/article/7110649

Daneshyari.com

https://daneshyari.com/en/article/7110649
https://daneshyari.com/article/7110649
https://daneshyari.com

