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Introduction

Thin-film technology where the polymer brushes are used as a
structural unit to give new functional properties, enhance
existing ones, or create a template for nanofillers, still faces the
one fundamental problem: packing density. It relates to polymer
solutions where the correlation length between random polymer
coils depends on the concentration, temperature, solvent
quality. Our particular interest focused on the formation of a
sandwich-like structure where the first layer of surface-active
oligomer possessing functional sites could be used as a precursor
layer for subsequent molecular design of other layers via
surface-initiated radical polymerization or non-radical reaction of
addition or intermolecular interaction between first and second
layers. This approach provides an ability to control the porosity
of sandwich-like brushes, optical, conductive, or dielectric
characteristics of polymer-inorganic composites.

Methods

Contact angle analysis, ellipsometry, viscosimetry.

Results

The thin layer of flexible polymer brushes of poly(vinyl
pyrrolidone) possessing anchor epoxide and reactive peroxide
terminal group were chemisorbed from the alcohol solution of
different concentrations and times onto a glass.

0 1 2 3 4 5 6 7

5

10

15

20

25

30

35

40

45

50

55

60

65

 dispersive forces (1 hour)

 non-dispersive forces (1 hour)

 total surface tension (1 hour)

 dispersive forces (7 hours)

 non-dispersive forces (7 hours)

 total surface tension (7 hours)

 dispersive forces (17 hours)

 non-dispersive forces (17 hours)

 total surface tension (17 hours)

Concentration, %

S
u
rf

a
c
e
 t
e
n
s
io

n
 

, 
m

J
/m

2
 

Obr6-4

0 1 2 3 4 5 6 7 8

1.448

1.450

1.452

1.454

1.456

1.458

1.460

1.462

1.464

1.466

1.468

1.470

1.472

1.474

1.476

1.478

1.480

R
e
fr

a
c
ti
v
e
 i
n
d
e
x

Concentration, %

 1 hour

 7 hours

 17 hours

0 1 2 3 4 5 6 7 8

12

13

14

15

16

17

18

19

20

21

22

23

24

25

 1 hour

 7 hours

 17 hours

th
ic

k
n
e

s
s
, 
n

m

concentration, %

Observation of surface tension from contact angle
measurements showed an appearance of possible
conformational change of grafted polymer brushes. Theoretical
calculations and results of viscosimetry confirmed that for the
polymer-solvent system exists an overlapping concentration
where the polymer coils start to interact differently.

Dependence of the
thickness of polymer
brushes corresponds to two
different regimes of
adsorption: dilute and semi-
dilute. The first rise in
thickness of the layer is due
to the enhancement of
polymer micelles number
onto the surface. The loss of
thickness is associated with
a conformational change in
polymer micelles. Likely
they transform into a more
compact supramolecular
structure and with an
increase in concentration
change their morphology
and size.
The optical properties of the
formed thin film also
change. The control of
refractive index by
concentration and time of
chemisorption is more
stable at higher
concentrations.

In this study, the peculiarities of tethering of the polymer
brushes onto a glass substrate were investigated. It was found
that chemisorption at different concentrations behaves in
different regimes: dilute and semi-dilute. In each of the two
adsorption regimes, the surface tension of polymer brushes and
their thickness rise. The refractive index is more controllable in a
semi-dilute regime and with the time of reaction and with the
concentration of solution increases.

Conclusions


