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Modeling
in
=
Analytical
solution
Stochastic
methods

Kinetic Monte Carlo

Monte Carlo
random sampling

Complete
numerical
solution

Deterministic
methods

Method of moments

Fixed pivot technique

Galerkin methods
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Kinetic Monte Carlo in PRE
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Kinetic Monte Carlo (kMC) Algorithm
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Kinetic Monte Carlo (kMC) Algorithm
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Update of the number of molecules

Efficiency
Update of the number of molecules factor f
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Binary trees
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Semi-updated state for the chain-length
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the consumption of one macromolecule of
the randomly selected chain length “n”
during monomer propagation.

Jump to one chain length forward in the
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Description of complex architectures

IV
M‘MMM . Complex architecture:
. ! Several grafted chains and
DAL several crosslinking points per

macromolecule

It is possible to track average properties

of the reactive system, as

average grafting “from” density,
average grafting “to” density,

average crosslinking density, etc.,

but the information for the

distribution of this properties is mixed and
difficult to track.

It is not possible to calculate
the chain length of every graft
or the chain length of the vinyl
segments between
crosslinking points



kMC simulation: Module A and B

Module A Gillespie, 1976
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Link between binary trees and arrays
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Results obtained with Module A
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Results obtained with Module A
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Results obtained with Module B
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Bivariate distribution: Copolymer composition-CLD
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ned with Module B

Reaction event distribution

Relative frequency of hydrogen abstraction
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Diffusional effects
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Concluding remarks

« Comprehensive model for the description of
microstructural properties of individual chains
with complex topology was developed.

* A mass-weighted CLD needs to be considered
to properly account for the chain length
dependence of the hydrogen abstraction
reactivity.

« Diffusional limitations need to be accounted for
to accurately represent the grafting kinetics.
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