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Terahertz time-domain spectroscopy as novel metrology tool 
for liquid-phase exfoliated few-layer graphene 

 
Few-layer graphene flakes produced by liquid-phase exfoliation have become one of the most widely used 
forms of graphene and related materials. The ability to obtain large masses of graphene at low cost, in a form 
that can be easily processed, has opened a commercially viable route to a wide range of applications[1]. These 
include reinforced polymer composites[2] and printed electronics such as batteries and supercapacitors, as well 
as sensors[3]. Although liquid-phase exfoliation is commonly used to produce defect-free and non-
functionalised material, for many applications performance is improved by a chemical modification. A wide 
range of characterisation techniques have been developed for these few-layer graphene flakes, including rapid, 
high through-put techniques[4]. However, there is still a need for a simple approach to characterise the 
electronic properties of these materials, especially in situations where chemical modification has been carried 
out on the flakes.  
In this paper I will present measurements of free-carrier concentration and mobility in few-layer graphene flakes 
using THz time-domain spectroscopy [6]. By incorporating the flakes into a non-absorbing matrix (PTFE) the 
absorption of the flakes have been measured, and related to the electrical conductivity (figure 1). By fitting the 
conductivity to a Drude-Smith model, the free carrier concentration can be extracted. I show how this technique 
can be used to discriminate between graphene materials with varying degrees of chemical modification, 
highlighting the possibility to use THz spectroscopy as a quality control technique. This offers a rapid tool to 
characterise the electronic properties of graphene and related 2D materials, both before and after processing 
steps to give final products. 
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