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Abstract

Polymer 46 (
Nanostructured blends of poly(methylmethacrylate) and polyamide-6

reaction occurs between the amino end-group of PA6 and glutaric anhydr

PA6 grafts were used to facilitate reaction at the interface. Very fine morp

the melting point of polyamide reveals that the amount of anhydride p

stability of the copolymer at the interface. In some cases, stable swo

interesting properties such as transparency, creep resistance and solvent
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1. Introduction

Reactive blending is a well established route towards

new materials from existing polymers [1]. In principle, it is

possible to manufacture a large variety of materials starting

from components that bear mutually reactive groups.

During reactive blending, a copolymer is synthesized in

situ at the interface. Block or graft architectures are

obtained, depending on the location of the reactive groups

on the polymers. These copolymers help to prevent

coalescence and achieve homogeneous dispersion. Typi-

cally, a few weight percent of these copolymers is enough to

stabilize micron-size dispersion. Recently, it has been

shown that nanostructured blends can be obtained by a

careful choice of molecular parameters of the components

to enhance grafting at the interface [2–7]. However, some

questions arise: are there rules to get stable dispersions upon

annealing? What properties can be expected from self-

assembly? In this work, we investigate these points through

the study of PMMA/PA6 reactive blends.

The rate of grafting depends on the nature of the reactive
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(PMMA/PA6) were prepared by reactive blending. The grafting

ide units randomly distributed along the backbone of PMMA. Short

hologies were obtained after blending. Annealing the blends above

resent on PMMA chains controls self assembly of the blends and

llen lamellar assemblies were achieved. These materials exhibit

resistance.
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groups and on the creation of new interface during blending.

Some kinetic studies in the melt report that the order of

reactivity is the same as in solution, implying that the fastest

reaction is between anhydride and amine [8]. Note that this

result was obtained for maleic anhydride and aliphatic

amine. Other studies with the same model system report that

the reaction rate increases as molecular weight decreases [9]

and that the reaction depends on the location of reactive

groups [10]. An end functional group reacts faster with

another end-functional group than with a mid-functional

one.

If the reaction is fast enough, the interface becomes

quickly saturated with copolymer. Further grafting is mainly

controlled by the residence time of the copolymer at the

interface. Static annealing studies suggest that copolymers

can leave the interface spontaneously (without shear)

provided they are short enough [11–13]. This leads to

higher conversion, especially if the polymers are shorter or

close to their entanglement limit [4,12]. Pull-out, enhanced

by shear, also depends on the architecture of the copolymer,

linear copolymers being more easily expelled than grafted

ones [3].

Taking these parameters into account, complete conver-

sion of reactive units was achieved by Orr et al. on blends of

25,000 g/mol polymers of polystyrene and polyisoprene

end-capped with anhydride and amine functions, respect-

ively, [2]. Nearly pure multi-graft copolymer was further
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