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Supplementary Figure 1. Probability plots of the measured CNT lengths for five different
batches obtained from chosen combinations of the milling time and the rotational speed. The

probabilities are plotted assuming a lognormal distribution (left column) and a Weibull
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distribution (right column). The solid

probabilities.
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Supplementary Figure 2. Scaled variance <L2>/<L>2 -1=L,/L, -1 for the unimodal (as-

milled) and bimodal CNTSs.
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Supplementary Figure 3. Histogram of the CNT diameters D obtained from 140 values
measured from TEM images of microtome slices of CNT-SU8 composites. The first and

second moment of D extracted from the measured diameters are, respectively, <D> ~16 nm

and <D2> ~ 346 nm?. Inset: lognormal probability plot.
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Supplementary Figure 4. Comparison between the calculated and the measured cumulative
distribution functions (CDFs) of the bimodal distribution of CNT lengths for p=0.2. The
dashed curves are the partial contributions of the measured CDFs of the Long and Short

batches.

Supplementary notes 1

We define nanotubes of type i those wormlike cylinders that have length L; and diameter D, .
A pair of nanotubes is considered as connected if the distance between their closest surfaces is
smaller than a given distance ¢ . The probability p; that a nanotube of type j is connected to
a given nanotube of type i is given by equation (7) of the main text. Next, we define the
multicomponent degree distribution of a nanotube of type i as the probability

Pi(], k;;2, kz;---) that the nanotube is connected to k, nanotubes of type 1, k, nanotubes of

type 2, and so on. Assuming that spatial correlation is weak, the multicomponent degree

distribution can be written as a product of binomial distributions,

P(Lk;;2,Ky;--)= H,- P, (kj ) each of which gives the probability that a nanotube of type i is

connected precisely with k; nanotubes of type j:



N; =9 _ N.—8.—k.
Pij(kj):( Jk injkJ - pij) SR (1)

j
where N; is the number of nanotubes of type j and o; =1if i = jand &, = 0otherwise. We

take the limit of large volume such that N, /V remains finite for all i. Equation (1) reduces in

this way to a Poisson distribution:
Z.1 7.
P"(kj ): —e U, (2)

where Z; = Nx; p; is the average number of nanotubes of type j that are connected to a

given nanotube of type i, N is the total number of nanotubes, and x; =N; /N

For nanotubes of large aspect ratio, closed loops of connected nanotubes are statistically
irrelevant. The topology of the network formed by connected nanotubes is therefore tree-like.
In this case, the mean size S of finite components of connected particles can be calculated

easily. We start by considering that a randomly selected node of the network has probability

x; of being occupied by a nanotube of type i, and that it is connected to k; other nodes

occupied by nanotubes of type j. The mean size S, of the cluster to which the selected node

belongs is therefore
S, =x, +xizjzkjkjpij(kj)Tj =X+ %2 ZyTy, (3)

where we have made use of equation (2) and T, is the mean cluster size of one of the
branches attached to the selected node. T, is given by the sum of the mass (unity) of one

neighbor of the selected node and the mean size of each of the remaining subbranches
connected to the neighbor:

=122 k Pu(k)T, =1+ Z,T, . (4)

Finally, the mean cluster size is given by S = Zi X;S; . The percolation threshold is given by

value of & (encoded in the definition of Z;;) such that S diverges.



