MONTE CARLO SIMULATIONS OF NANOTUBES IN SUSPENSION
by
Samuel B. French
A thesis submitted to the Graduate Division
in partial fulfillment of the requirements
for the degree of
MASTER OF SCIENCE IN MATERIALS ENGINEERING AND SCIENCE
SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY
RAPID CITY, SOUTH DAKOTA

2002

Prepared by:

Degree Candidate

Approved by:

Major Professor

Program Coordinator, MES-MS

Dean, Graduate Division



ABSTRACT

Nanotube suspensions have been modeled via Monte Carlo simulation. A
computer model was used to realize networks of nanotubes with random placement and
orientation. The nanotubes were modeled as capped interpenetrating cylinders placed in a
unit volume. The problem was formulated as a percolation process, where the critical
fractional volume (CFV) of cylinders (associated with the onset of percolation) was
realized multiple times and analyzed. The aim of the study was to consider nanotubes of
high aspect ratio, a (a=Ilength/diameter; as high as 2000), and to determine the effects
that aspect ratio may have on the CFV. It was determined that the CFV is inversely
proportional to the aspect ratio in the limit of high aspect ratios. This results in the need
for very low percent volume loadings (%volume <0.01%) of nanotubes to create a
conductive network (percolation infinite cluster). These findings are in good agreement
with recent experimental data involving the thermal conductivity of carbon nanotube
suspensions.
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