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Fig. 1 A schematics of the system composed of
polymer brushes and magnetic nanoparticles

The distance of two parallels is D, and the
direction of the magnetic field ( H ) is

perpendicular to the substrate plane.
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Fig. 2 The relationship between (h),/{(h), and the

applied magnetic field H under different magnetic

nanoparticle concentrations ( p =5%, 10% , 15% and
20% ) when (a) N=79, and (b) N=119
(h) . the average heights of polymer brushes under the

applied magnetic field H; (h),: the average height of
polymer brushes without applied magnetic field (H =0);

The brush grafting density o =10%
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Fig. 3 The relationship between the average height of
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field H =100
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Fig. 4 (a) The spatial distributions of brush monomers
and ( b) the nanoparticle distributions with different
magnetic fields H=0, 5, and 50

Here, the brush length N =79, the brush grafting density o
=10% , the magnetic nanoparticle concentrationp =10% ,
and SAW means the self-avoiding walk chain brushes

without magnetic nanoparticles.
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susceptibility y and the magnetic field H under different
brush lengths and different magnetic nanoparticle

concentrations
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Fig. 6 The relationship between the pair correlation
function g, (r) and the distance r among the magnetic
nanoparticles under (a) different magnetic fields H=0, 5,
50; and (b) different magnetic nanoparticle concentrations
in a high magnetic field
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Fig. 7 The snapshots of the magnetic nanoparticles under H =0
(above) and H =50 ( below)

The different color represents different magnetic sizes along the
direction of z-axis. For example, the yellow beads express the
value of the magnetic size along the direction of z-axis in 0.9 ~

1.0.
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STATISTICAL PROPERTIES OF POLYMER BRUSHES/MAGNETIC
NANO-PARTICLES CONFINED IN PARALLEL PLANES

XU Limei, ZHANG Linxi
( Department of Physics, Wenzhou University, Wenzhou 325027)

Abstract The statistical properties of systems composed of polymer brushes and magnetic nanoparticles
placed in a magnetic field are studied by means of Monte Carlo simulation. The direction of the magnetic field
is perpendicular to the substrate plane. Polymer brushes and magnetic nanoparticles are attractive to each
other. The average heights of polymer brushes depend not only on the strength of applied magnetic field, but
also on the brush grafting density, chain length and magnetic nanoparticle concentration. The applied magnetic
field influences the arrangement of magnetic nanoparticles, and in turn the permutation of magnetic
nanoparticles affects the spatial distribution of brush monomers. When the strength of the magnetic field
increases, the average height of polymer brushes increases accordingly, because orientations of the magnetic
moments of nanoparticles must be along the magnetic field direction. At the same time, the chain length, the
grafting density of polymer brushes and the nanoparticle concentration also have an effect on the properties of
the magnetic nanoparticles, such as the magnetic nanoparticles distribution, magnetic susceptibility and pair
correlation functions. Our results are in agreement with the experimental ones, and this investigation can
provide some insights into statistical properties of magnetic nanoparticle-loaded brushes induced by external
magnetic field.

Keywords Monte Carlo simulation, Polymer brush, Magnetic nanoparticle, External magnetic field



