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Colloidal nanorod suspensions of sufficient volume fraction may un-
dergo two characteristic macroscopic phenomena, both related to the
nanorod shape. On the one hand, the rods may spontaneously develop
long-range order, i.e., they form a nematic liquid crystal phase. In

case of length-disperse suspensions at phase coexistence, the higher
aspect ratio rods preferentially go to the nematic fraction. On the
other hand, connectivity percolation between rods may take place and
the macroscopic sample arrests into a gel phase. The threshold for
both phenomena decreases with increasing rod aspect ratio. We use
the spontaneous fractionation by rod aspect ratio upon liquid crys-
tal formation, repeatedly, to separate cellulose nanocrystals by length.
Interestingly, an increased aspect ratio strongly benefits liquid crystal
formation, but it has no impact on gelation. We argue that the critical
factor for the gelation is not the physical rod aspect ratio but rather the
amount of counter ions in solution. Above threshold the rods aggre-
gate in an aligned manner, forming ’suprarods’ that reach the required
length for percolation, triggering the macroscopic gelation.
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