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A B S T R AC T

The novel mixed matrix membranes were prepared from the hyperbranched polyimide based 
on 4,4́ ,4́ ´-triaminotriphenylmethane and mesoporous silica MCM-41 (up to 16 wt.%). The perme-
ability coeffi cients of hydrogen, carbon dioxide, oxygen, nitrogen and methane in the membranes 
increased and oxygen/nitrogen or carbon dioxide/methane selectivities decreased slightly with 
the silica content. The absolute values of permeability coeffi cients were fairly infl uenced by the 
method of additive incorporation to the polymeric matrix.
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1. Introduction

Aromatic polyimides are an important class of high 
performance polymers. Linear and crosslinked aromatic 
polyimides exhibit excellent chemical and mechanical 
stability even at elevated temperatures up to 250°C. 
They are mostly used in (micro)electronics and aircraft 
industry, as well as in space exploration and as mem-
branes in separation technologies [1]. Non-porous, fl at 
polyimide membranes show high separation factors 
(selectivities) in separation of selected gas mixtures but 
a low permeability of these gases [2].

 Hyperbranched polymers, having highly branched 
structure and a large number of terminal groups, intro-
duce a new class of macromolecular architecture. From 
the point of view of a controllable free volume, hyper-
branched polymers are a very attractive candidate to the 
membranes with convenient transport properties [3]. 

The permeability coeffi cients of hydrogen, carbon diox-
ide, oxygen, nitrogen and methane in the membrane 
made of hyperbranched polyimide (HBPI) based on 
4,4´,4´´-triaminotriphenylmethane (MTA) were 2−3.7 
times higher than those in the membrane from the lin-
ear polyimide based on 4,4´-diaminodiphenylmethane 
(MDA) at comparable selectivities [2]. Nevertheless, 
searching for a more signifi cant permeability increase 
is desirable from the point of view of potential applica-
tions of these polyimide membranes in a larger scale.

As one of the possibilities how to infl uence the gas 
transport characteristics of polymeric membranes, the 
mixed matrix mebranes consisting of a polymer matrix 
and porous materials (e.g., zeolites, porous silica) have 
been investigated [4]. The polysulfone membranes con-
taining mesoporous silica MCM-41 showed higher gas 
permeabilities in comparison with that prepared from 
the net polymer only without a signifi cant decrease in 
their selectivities [5]. The materials based on a hyper-
branched polyimide and mesoporous silica have not 
been described yet.
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