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The correct Introduction should read:

1. Introduction

Due to the fear of the depletion of resources
and the growth of environmental awareness more
and more researches have set out for seeking
alternative energy sources in recent days. Among
the alternative energy carriers, hydrogen is
preferred because it burns to waste-free water
vapour when utilized (“clean fuel”). Moreover
hydrogen can be produced in many ways, even
by environmentally safe methods such as bio-
logical systems.

Biological production of hydrogen can be
carried out by photoautotrophic or photo-
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heterotrophic organisms [1,2]. For photoauto-
trophic H, production cyanobacteria are among
the ideal candidates since they are capable of H,
evolution, and have simple nutritional require-
ments, they can grow using N,, CO,, water and
mineral salts, with light as the only energy source.
Photoheterotrophic microbes can produce hydro-
gen by using organic carbon sources.

In both systems hydrogenases are the enzymes
capable to catalyse one of the simplest reaction
in biology: reduction of protons or oxidation of
molecular hydrogen, according to the following
scheme:

2H"+ 2e—H, H, = 2H" + 2¢

The structure of hydrogenases is extremely
interesting and peculiar [3]. They have metallic
centres containing either iron or both iron and
nickel. The [NiFe] hydrogenases occur more
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frequently in microorganisms and these enzymes
contain at least two subunits. The smaller one is
about 30 kDa, while the other one is twice as
large. To the smaller subunit so called iron-
sulphur clusters (Fe S,, x = 3 or 4) are connected
[3,4], which assure the electron transport within
the protein complex. The catalytic site of the
enzyme is located in the large subunit.

In this research hydrogen is produced by an
anaerobic bacterium called Thiocapsa roseoper-
sicina. It is a gram-negative, anaerobic, photo-
synthetic purple bacterium, which can be observed
as a not too mobile coccus in the microscope.
Under anaerobic conditions reduced sulphur
compounds are used for the photosynthesis (thio-
sulphate, sulphide), but organic sources (glucose,
acetate) can provide the electrons, as well.

The bacterium has at least two membrane-
bound hydrogenase enzymes. One of these
enzymes has rather advantageous features from
biotechnology point of view. It is extremely
stable, its activity is much higher at 80°C that at
room temperature, although the optimal tempera-
ture for growth is 28°C.

Separation of hydrogen produced mainly from
the inert gas, nitrogen is our aim by a membrane
process and our first task was to test the mem-
brane. Membranes have already been applied for
hydrogen separation, several types of gas separa-
tion membranes were developed, like palladium
coated ceramic or alloy membranes [5,6], natural
rubber [7], poly(vinyl-chloride), polyacrylonitrile
[8], polyethylene terephtalate {9], polyamide [10],
poly(etherketone)s [11], polyimides [12], etc.



