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{54) Apparatus for cultivating
micro organisms

(57) Apparatus for sewage treatment
and method of cultivating
micro organisms.

“The apparatus includes a tank
10 in which the cultivation medium
flows, for example sewage or trade
effluent to be treated. Within the tank
are hollow plates 11 into which flows
an oxygenating gas. The plates have
walls of gas-permeable material to the
outer face of which the micro

organisms adhere. Air or oxygen
within the plates pass through the
wall and through the layer of micro
organismes, to provide an aerobic
biomass 20 (Fig. 3). This biomass is
thicker or more active than the aerobic
layer 21 of apparatus where the
biomass is acted upon only from the
outer faces.

Tubes or troughs may be used
instead of plates; the tubes may be
upright or horizontal with the air or
oxygen passing therethrough. The
troughs may be open topped.

The plate, tube or trough consists
of a frame 14, a net 15 mounted on
the frame and supporting the gas-
permeable walls, which may be of
micro porous material 16.
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The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION
Apparatus for and method of cultivating micro-
organisms

This invention relates to apparatus for and a
method of cultivating micro-organisms and is

. particularly but not exclusively for the biological
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removal of organic material from liquids, such as
the removal of pollutents from sewage and trade
effluent.

Two known forms of apparatus for sewage
treatment are biological or percolating filters, and
rotary biological discs. The filters include beds of
stones or plastics media which provide a relatively
large surface area (relative to the volume of the
filter) on which a biomass can grow, and the discs
also provide a relatively large surface area and
build up a layer of biomass as they rotate their
lower halves through the liquid to be treated.

Figs. 1 and 2 illustrate a stone and a portion of
a disc respectively and show a biomass 21 to 23
on each, there being an outer layer 21 of effective
aerobic material, and inner layer 22 of anaerobic
and a central layer 23 which is partly aerobic and
partly anaerobic.

A disadvantage of the known processes is that
the inner depth of the biomass is anaerobic and
the effective aerobic layer of biomass is extremely
thin; hence, the need for relatively large surface
areas.

It is an object of this invention to provide
apparatus in which the layer of effective aerobic
biomass is increased in thickness or is more
active.

According to one aspect of the present
invention there is provided apparatus for the
cultivation of micro-organism comprising a
container, a gas-permeable support member
within the container and forming therewith a first
zone for holding cultivation medium and a second
zone for oxygenating gas, whereby micro-
organisms cultured in the first zone adhere to the
adjacent surface of the support and oxygenating
gas passes from the second zone through the
support and the adherent micro-organisms.

According to another aspect of the present

" invention, there is provided a method of

cultivating micro-organisms comprising the steps
of permitting a culture to adhere to and grow upon
one face of a gas permeable support to form a
biomass thereon and passing oxygenating gas
through the support from the opposite side and
through the adherent biomass thereby to culturate
an aerobic biomass on the support.

According to a further aspect of the present
invention there is provided apparatus for the
biological removal of organic material from liquids,
comprising a container through which liquid to be
treated is passed and in which is located one or
more support members on each of which a layer
of biomass grows, the or each member being of a
gas permeable material and so formed that only
one face of the material is in contact with the
liquid to be treated, the other face being in contact
with a source of air or oxygen.
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Embodiments of the present invention will now
be described, by way of example, with reference to
the accompanying drawings, in which:—

Fig. 3 illustrates in section a member according
to the invention with a biomass thereon;

Fig. 4 illustrates apparatus according to one
embodiment of the present invention;

Fig. 5 illustrates a plate for use in the apparatus
of Fig. 4;

Fig. 6 illustrates plates arranged in accordance
with a second embodiment;

Fig. 7 illustrates the plate of Fig. 6;

Fig. 8 illustrates a tank for the plates of Fig. 6;

Fig. 9 illustrates a plate for use in a third
embodiment of the invention;

Fig. 10 is a frame for use in conjunction with
the plate of Fig. 9;

Fig. 11 illustrates the use of the plate and frame
of Figs. 9 and 10; and

Fig. 12 illustrates the apparatus of the third
embodiment.

The apparatus is particularly useful for the
biological removal of organic material from liquids,
such as the removal of pollutants from sewage
and trade effluent.

Referring firstly to Figs. 4 and 5, one
embodiment of the apparatus comprises a tank 10
into which depend a plurality of support members
in the form of hollow plates 11, alternate plates
being displaced transversely so as to provnde a zig-
zag flow path for the sewage to be treated. The
sewage enters the tank at one end 12 and exits at
the longitudinally opposite end 13. The interior of
the tank not occupied by the plates forms a zone

“for the cultivated medium, i.e. the sewage.

Each plate 11 is formed as illustrated in Fig. 5;
a U-shaped frame 14 carries a sleeve of netting 15
and the combined frame and netting support a
covering of gas permeable material, for example a
micro-porous material 16 (Fig. 3), such as a PTFE
material laminated to a woven nylon fabric. The
micro-porous material prevents liquid passing
through its walls to the interior, but permitting air
or oxygen to pass through the walls from the
interior, such a material is sold under the Trade
Mark GOTETEX. The netting may be of the kind
sold under the registered Trade Mark NETLON.

The upper end of each plate 11 is closed by an
overlapping strip 17 which has an inlet 18 and
outlet 19 for air or oxygen to flow within the plate
thus providing a zone for oxygenating gas.

The air or oxygen may be induced to flow
within the plate by any suitable means; for
example, from a pressurised bottle, or by a pump
which either pumps the medium into the plate or
extracts it by a vacuum system. Solar energy may
also be used to induce convection flow.

An aerobic biomass 20 (Fig. 3), i.e. micro-
organisms cultivated in the cultivation zone, forms
on the external wall of the plates and is fed by the
air/oxygen passing through the plates, as well as
by oxygen if any in the liquid being treated. This
liquid may be aerated to increase its oxygen level.

As a result of the plate formations, which
permit air/oxygen to act on the biomass layer from
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both inner and outer faces thereof, the resulting
effective aerobic biomass layer 20 will be thicker
or more active than one (2 1) which is acted upon
only from the outer face, as illustrated in Figs. 1
and 2.

Fig. 3 illustrates the biomass layer produced in
accordance with the invention shown as a solid
aerobic mass 20.

In a second embodiment (Figs. 6 to 8), the
member is a plate 30 which includes a U-shaped
frame 31 of which the limbs 32 are horizontal and

" connected to a hollow upright, mounting 33 the

upper end 34 of which is hook-shaped to engage
the side wall of a tank 35. The frame is covered by
netting 36 over which is mounted the
micro-porous material {not shown). The hollow
mounting 33 has inlets and outlets 37, 38 by
which air or oxygen can flow within the plate.

Two sets of plates 30’, 30" are provided, one
set 30’ being mounted nearer to the upper end of
the mounting than the other set 30”; thus, the
plates can be arranged in the tank as illustrated in
Fig. 6, so that sewage to be treated passes over
the lowered plates 30” and under the raised plates
30'. A baffle 39 is provided on the lowered plates
to prevent the flow passing directly under the
array of plates.

The plates as described in this embodiment
may be usefully provided in a tank 35 of the
combined settlement and bio-treatment type.

Baffles may be provided in the tanks of the
embodiments hereinbefore described for the usual
purpose of increasing the distance travelled by the
liquid to be treated, regulating the velocity of the
liquid and possibly to aid shedding of biomass by
virtue of increased velocity. In addition, turbulence
increases the availability of organic matter to the
biomass.

In a third embodiment (Figs. 9 to 12}, the
support member is a plate 40 which includes a
frame 41 within which a series of baffles 42 are
located; these extend from one or other of two
opposed sides of the frame and terminate short of
the respective opposite sides to form a zig-zag
path for the air/oxygen flow. The frame is covered
in netting and with micro-porous material {not
shown). Airfoxygen is passed into the interior of
the plate at one end of the baffles and exits from
the other end, as indicated by arrows in Fig. 9.

A second frame 50 is aiso provided and has the
same general shape as the frame 41; also it has
similar baffles 51 but it is not covered by netting
and micro-porous material. This second frame 50
has an inlet 52 and outlet 53 by which sewage to
be treated passes into and out of the baffled area
of the frame, and the plate 40 has one aperture 43
which registers with one or other of the inlet or
outlet 52, b3 to permit passage of the sewage
therethrough, i.e. through aperture 43.

In use, plates 40 and frames 50 are stacked
alternately into a column, the plates and frames
lying horizontally. Each alternate plate 40 is
reversed, so that the aperture 43 of one plate lies
above the inlet 52 of a frame and the aperture of
another plate lies below the outlet of that frame as
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illustrated in Fig. 11. The sewage is fed in a
cascading fashion through each of the frames
which air/oxygen is fed into each plate.

Groups of stacked plates and frames can be
spaced from an adjacent or subjacent group by
a spacer 60.

In each of the apparatuses described in the
three embodiments, action of the air or oxygen
within the plates encourages a relatively thick or
more active aerobic growth on the outer faces of
the micro-porous material of each plate. Thus a
relatively thicker or more active layer of aerobic
growth is produced on a relatively smaller surface
area than in known apparatus. Apart from the use
of pumps to induce air/oxygen flow, there are no
moving parts.

An important advantage of the apparatus and
method as hereinbefore described is that the
organic matter to be destroyed and the air or
oxygen which the organisms in the biomass use to
effect this destruction enter the biomass from
opposite sides, thus ensuring a maximum
availability of both to the organisms.

The apparatus as hereinbefore described can be
combined with other plant for biological
processes, chemical processes and physical
processes. In addition, the plates could be used in
overloaded plants.

Other embodiments of apparatus in accordance
with the invention can include the use of tubes or
troughs wherein a framework supports the micro-
porous material and air or oxygen flows in or
through the tubes or troughs while the sewage to
be treated flows around the tubes or troughs.

While the apparatus is primarily intended for
treatment of sewage and trade effiuent it is also
applicable to the growth and harvesting of specific
types (Strains) of biomass and in the production of
useful chemical products which are produced by
aerobic fermentation of micro-organism, for
example antibiotics.

CLAIMS

1. Apparatus for the cultivation of micro-
organisms comprising a container, a gas
permeable support member within the container
and forming therewith a first zone for holding
cultivation medium and a second zone for
oxygenating gas, whereby micro-organisms
cultured in the first zone adhere to the adjacent
surface of the support and oxygenating gas passes
from the second zone through the support and the
adherent micro-organisms.

2. Apparatus as claimed in claim 1, in which the
support member is a hollow body within which the
oxygenating gas flows.

3. Apparatus as claimed in claim 2 in which the
hollow body includes a frame supporting a micro-
porous material.

4, Apparatus as claimed in claim 1,2 or 3 in
which a plurality of support members are located
in the container in spaced parallel formation.

5. Apparatus as claimed in claim 4 in which the
adjacent members are offset to provide a zig-zag
flow of cultivating medium.
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6. Apparatus as claimed in any one of claims 1 15 8. A method of cultivating micro-organisms
to 5, in which the cultivating medium is sewage or comprising the steps of permitting a culture to
trade effluent from which pollution is to be adhere to and grow upon one face of a gas
removed. permeable support to form a biomass thereon and
5 7. Apparatus for the biological removal of passing oxygenating gas through the support from
organic material from liquids, comprising a 20 the opposite face and through the adherent
_ container through which liquid to be treated is biomass thereby to cultivate an aerobic biomass
passed and in which is located one or more ' on the support.
support members on each of which a layer of 9. Apparatus for the cultivation of micro-
10 biomass grows, the or each member being of a organisms substantially as hereinbefore described
" gas permeable material and so formed that only 25 with reference to Figs. 4 and 5 or Figs. 6 to 8 or
one face of the material is in contact with the Figs. 9 to 12 of the accompanying drawings.
liquid to be treated, the other face being in contact 10. A method of cultivating micro-organisms
with a source of air or oxygen. substantially as hereinbefore described.
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