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Today, Raman spectroscopy is a standard tool for the characterization of 
nanostructured materials. However, since most of their properties are size-dependent, 
the interpretation of Raman data becomes more difficult as one approaches the lower 
end of the nanoscale (10 nm or less). Several models have been developed in order to 
account for size effects and explain the observed changes in the Raman spectrum of 
confined structures such as quantum dots, nanocrystals or carbon nanotubes. The 
phonon confinement model (PCM) was successfully used to explain finite size effects 
in the Raman spectra of various materials such as GaAs, Si, and BN. However, for 
nanodiamond, the agreement between the theory and experimental data remains 
unsatisfactory and the Raman spectra are still not fully understood. The assumptions of 
current models oversimplify the complex structure of nanodiamond crystals and 
neglect contributions from, for example, the surface and lattice defects. In this work 
we introduce a modified PCM that accounts for lattice defects, multiple phonon 
dispersion relations, surface effects and changes in phonon lifetime. Moreover, we 
provide a simple model that allows a fast analysis of the crystal size in nanodiamond 
powders. Oxidation of detonation nanodiamond [1] provided by NanoBlox, Inc., was 
used to produce diamond powders with different crystal size [2] and the developed 
model was tested on those powders. The results of Raman spectroscopy measurements 
were compared with X-ray diffraction and transmission electron microscopy 
measurements. While all techniques show the same trend, somewhat different absolute 
values of the average crystal size were measured using different techniques. The 
reasons for these discrepancies will be discussed. 
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