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 Fundamental concepts of colloidal science will be presented as well as their application to 
overcome some issues common in carbon-based dispersions, like low colloidal stability of pristine 
materials in some solvents and low mass concentration of many systems [1]. First, the van der Waals 
(vdW) interactions between the nanostructures of carbon materials will be discussed, followed by 
strategies to decrease or opposing these interactions, which are the bases of many dispersion and 
exfoliation procedures, such as (i) increasing the electrostatic repulsion between dispersed particles, 
(ii) surface functionalization, or (iii) the use of passivating agents. These concepts were applied to 
model two carbon-based dispersions, one composed by fullerenol nanoaggregates [2] and other by 
graphite particles exfoliated in water [3]. In the case of the fullerenol dispersion, fine tuning of 
colloidal interactions was done by performing controlled surface modification of the fullerene, which 
decreases the strength of the vdW interactions and increases the lyophilic character in polar 
solvents. The modified material forms concentrated dispersions that are indefinitely stable, but 
preserving appreciable electrical conductivity due to the low number of functional groups on the 
surface [2]. For graphite dispersion, the pristine solid was treated with concentrated ammonium 
hydroxide, which provides electrons and raises the Fermi level of the carbon material. The treated 
solid was washed to remove ammonium hydroxide and exfoliated in water, resulting in an aqueous 
dispersion without surface modification or passivating agents. The raising of the Fermi level 
produces a negative zeta potential, which in turn generates an electrostatic repulsion between 
graphite particles. Since exfoliation contributes to break solid particles into smaller ones, the 
electrostatic interaction can balance the lower vdW attraction of smaller particles and it provides 
metastability for this lyophobic dispersion without the need of additives or passivating agents [3]. 
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