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Rapid characterisation of the lateral size of commercially-
produced graphene and graphene oxide flakes 

 
Commercial powders and liquid dispersions containing graphene and graphene oxide flakes are difficult to 
characterise, due to the nanoscale dimensions of the material, as well as the shape and range of sizes of the 
flakes typically present. Although standardised measurement protocols are being developed within international 
standardisation committees such as ISO and IEC[1], these characterisation routes are typically time consuming 
and costly, albeit accurate and precise. Thus, there is an industry requirement for rapid, inexpensive 
techniques, which need to be small, easy-to-use and produce results in minutes rather than days. 
 
In this work, dynamic light scattering (DLS) and differential centrifugal sedimentation (DCS), which are designed 
to determine the range of spherical nanoparticle size present in a liquid dispersion, have been compared to 
determine the lateral size of graphene and graphene oxide flakes. These flakes were already characterised 
using techniques with more well understood uncertainties, such as scanning electron microscopy (SEM) and 
atomic force microscopy (AFM)[2]. The parameters required for simple data interpretation that provides 
quantified ranges of flake size were determined, which allows the material characterisation to be performed on 
the order of minutes, allowing batch-to-batch quality control and monitoring for large-scale graphene producers 
worldwide. 
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Figure 1: (Left) Histogram of the number distribution of lateral flake size as found using SEM and the corresponding 
distribution calculated using DCS. (Right) Corresponding Raman spectra for the same flakes in powder form. 


