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Abstract - Interfacial properties between two immiscible polymers and the effect of functionality of end-functional poly-
mers on the interfacial thickness were studied with one of Monte Carlo simulations; bond fluctuation model(BFM). We note
that the interfacial thickness estimated from the mean field theory is smaller than that obtained from the BFM and the increase
in the interfacial thickness for the BFM is due to the capillary wave fluctuations responsible for the interfacial instability
between two inhomogeneous phases. A low concentration of reactive chains with one terminal reactive group or two reactive
groups at both ends is allowed to start to react at the interface forming block as a function of time. Simulation resoés show
copolymer coverage at the interfacial region for the case of mono-endfunctional reactive polymers significantly increases at th
initial stage of the interfacial reaction, which is different from the theoretical prediction of the linear increase effdw@aiht
coverage in the early stage of reaction. We also found that di-endfunctional reactive polymers are more effective than mono-
endfunctional reactive polymers in forming block copolymers at the interface as well as in the increase of interfaciatwidth th
are crucial factors in improving physical properties of otherwise immiscible polymer blends.

Key words: Bond Fluctuation Model(BFM), Monte Carlo Simulation, Interface, Mono-Endfunctional Reactive Polymer, Di-
endfunctional Reactive Polymer, Interfacial Thickness
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Fig. 1. Schematic illustration of three dimensional bond fluctuation
model.
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Fig. 2. Density profiles of immiscible A and B homopolymers across the

interface with ®=0.5 andg,z=0.1.
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Fig. 3. Comparison of interfacial profiles between mean-field calcula-
tion and Monte Carlo simulation.
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Fig. 5. Density profiles of block copolymers formed at the polymer
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reactive polymers after 300,000 Monte Carlo steps.
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Fig. 6. Density profies of block copolymers formed at the polymer
interface in a reactive system containing di-endfunctional poly-
mers after 300,000 Monte Carlo steps.
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Table 1. Comparison of interfacial thickness between mono-endfunc-
tional reactive polymer and di-endfunctional reactive polymer
system(the interfacial thickness obtained from the Monte Carlo
simulation of 800,000 MCS after reaction starts)

Number of end-functional Interfacial width

% Increase

group Before reaction  After reaction

Mono- 2.92 3.43 17.8

Di- 2.92 4.04 38.5
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N : degree of polymerization 8.
X : x-axis of a simulation box 9
y : y-axis of a simulation box 10.
z : z-axis of a simulation box 11.
Q : reaction probability per unit time$ 12.
L . length of simulation box in the x or y direction [m] 13.
D : length of simulation box in the z direction [m] ig
Jzjoja 2/ 16.
gaa . dimensionless interaction energy between two A monomers 17.
ggg . dimensionless interaction energy between two B monomers 18.
s . dimensionless interaction energy between A and B monomers 19.
€ : dimensionless system interaction energy 20.
) : volume fraction of total polymers in a simulation box

X : Flory-Huggins interaction parameter 2
Z, : contact number between monomers

W s interfacial width [m] 2.
€ : interfacial width in the strong segregation limit [m] 24,
a : positive constant

Po : number density of reactive polymersfin o5
o : block copolymer interfacial coverage Tth '
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