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(57) Abréegée/Abstract:

A biomedia apparatus comprising an elongated central core and a plurality of loops positioned along the central core adapted to
collect organisms from water. The biomedia apparatus may further comprise at least one reinforcing member associated with the
central core. In one embodiment, the biomedia apparatus Is utilized in a trickle tower to treat wastewater. In another embodiment,
the biomedia apparatus Is utilized outside a power plant to minimize spat that is drawn into the plant through water intake valves.
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(57) Abstract: A biomedia apparatus comprising an elongated central core
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and a plurality of loops positioned along the central core adapted to collect
organisms from water. The biomedia apparatus may further comprise at least
one reinforcing member associated with the central core. In one embodiment,
the biomedia apparatus is utilized in a trickle tower to treat wastewater. In
another embodiment, the biomedia apparatus is utilized outside a power plant
to minimize spat that is drawn into the plant through water intake valves.
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BIOMEDIA APPARATUS AND METHOD OF USE

Field of The Invention

[0002] This invention is directed to a biomedia apparatus, and more

particularly to a looped cord biomedia apparatus useful in the treatment of wastewater.
Background of The Invention

[0002A] A wastewater treatment has at least one biomedia grate, as disclosed in
U.S. Patent No. 6,884,342 B2 of Haley, IIlI. Such grate includes pairs of upper hanger bars,
pairs of lower hanger bars, and spaced-apart rows of biomedia strands, preferably looped cord
strands, connecting the upper and lower hanger bars.

[0002B] U.S. Patent No. 6,241,889 B1 also of Haley, III, discloses a looped
cord biomedia filter cartridge is employed 1n a trickle tower filter to quickly and efficiently
process wastewater.

10002C] A stitch-knitted dimensionally stable filter structure for high
temperature fluids and a method of making such filters is taught by Lefkowitz et al. in his U.S.
Patent No. 4,181,514.

[0002D} There is a need for an improved biomedia apparatus and one

particularly suited for use in the treatment of wastewater.

Summary of The Invention

[0003] The present invention relates to a biomedia apparatus and methods for
using same.
10004} In one embodiment, the biomedia apparatus of the present invention

comprises an elongated central core, at least one reinforcing member associated with the
central core and a plurality of loops positioned along a length of the central core.

[0005] In another embodiment, the biomedia apparatus of the present
invention comprises an elongated central core, wherein a width of the central core s no greater

than about 10.0 millimeters and a plurality of loops positioned along the central core.
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[0006] In yet another embodiment, the biomedia apparatus comprises an
elongated central core and a plurality of loops positioned along the central core for collecting
organisms from water, wherein the apparatus is adapted to hold about 150.0 to about 300.0
pounds of collected organisms per foot.

10007} In an embodiment of the method of the present invention, the method
comprises the steps of providing a biomedia apparatus comprising an elongated central core, at
least one reinforcing member associated with the central core and a plurality of loops
positioned along the central core, providing water comprising at least one organism and

collecting the at least one organism from the water with the biomedia apparatus.



CA 02635684 2008-06-27
WO 2007/076449 PCT/US2006/062506

-7

Brief Description Of The Drawings

[0008] Certam embodiments of the presently claimed invention are
illustratcd by the accompanying figurcs. It should be undcrstood that the figurcs arc
not necessarily to scale and that details not necessary for an understanding of the
invention or which render other details difficult to perceive may be omitted. It should
be understood, of course, that the invention is not necessarily limited to the particular
embodiments illustrated herein.

[0009] Fig. 1 1s a perspective front view of a looped cord biomedia
according to the presently claimed invention; and

[0010] Fig. 2 is a back view of the looped cord biomedia shown in Fig.

Detailed Description

[0011] As used herein, biomedia means any material or substance used
in connection with the treatment of water. The present invention is directed to a
looped cord biomedia, which comprises an elongated central core and a plurality of
loops positioned along the central core. As used herein, elongated means having a
greater vertical dimension than horizontal dimension. In one embodiment, the present
invention further comprises a reinforcing member associated with the central core.
The biomedia of the present invention may be used in a trickle tower or various other
applications involving thc trcatment of watcr.

[0012] Referring now to Fig. 1, one embodiment of the looped cord
biomedia 10 of the present invention is shown. The biomedia of Fig. 1 comprises an
elongated central core 12 including a first side 14 and a second side 16, a plurality of
loops 18 extending laterally from each of the first and second sides 14 and 16 and a
reinforcing member 20 associated with the central core. The biomedia 10 also
includes a front portion 21 and a back portion 23.

[0013] The central core 12 may be constructed in various ways and of
various materials. In one embodiment, the central core 12 is knitted. The knitted
portion of the core 12 may comprise a few (e.g., four to six), lengthwise rows of
stitches 22. The core 12 may be formed from yarn-like materials. Suitable yarn-like

material may include, for example, polyester, polyamide, polyvinylidene chloride,
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polypropylene and other materials known to those of skill in the art. The yarn-like
material may be of continuous filament construction, or a spun staple yarn. The lateral
width / of the central corc 12 is rclatively narrow and is subjcct to variation. In certain
embodiments, the lateral width / is no greater than about 10.0 mm, is typically between
about 3.0 mm and about 8.0 mm or between about 4.0 mm and about 6.0 mm.

[0014] As shown 1n Fig. 1, the plurality of loops 18 extend laterally
from the first and second sides 14 and 16 of the central core 12. As can be seen, the
plurality of loops are designed to collect various types of organisms from water. The
plurality of loops offer flexibility in shape to accommodate growing colonies of
organisms. At the same time, the plurality of loops 18 permit air circulation so that,
when the biomedia is employed in a trickle tower, the growing colonies of organisms
can consume sufiicient oxygen to survive long enough to eliminate toxins from the
wastewater.

[0015] The plurality of loops 18 are typically constructed of the same
material as the central core 12, and may also include variable lateral widths /’. The
lateral width /” of each of the plurality of loops 18 may be within the range of between
about 10.0 mm and about 15.0 mm. If the loops are too big, they may become
saturated with organisms, which could fall off or preclude the capture of additional
organismes.

[0016] As can bc scen, the lateral cxtent of the corce 12 is rather
insigniticant vis-a-vis the overall lateral extent of each of the plurality of loops. That
is, the central core 12 occupies between about 1/7 to 1/5 of the overall lateral width of
the biomedia apparatus. In fact, the central core 12 is barely perceptible when
viewing the back portion 23 of the biomedia apparatus 10. As seen in Fig. 2, the
central core appears nearly totally hidden from view by the laterally extending
plurality of loops 18.

[0017] The central core 12 may optionally be strengthened through use
of the reinforcing member 20, which typically extends along and interconnects with
the central core. As used herein, the term reinforcing member means any material or
substance added to the central core that is made of a material different than that of the

central core. The material of the reinforcing member 20 typically has a higher tensile
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strength than that of the central core 12 and may have a range of break strengths
between about 50.0 pounds and about 15,00 pounds. Thus, the reinforcing member 20
may bc constructcd of various matcerials, including high strength synthetic filament,
tape and stainless steel wire or other wire. Two particularly useful materials are
Kevlar® and Tensylon®.

[0018] According to another aspect of the invention, a method for
making the biomedia apparatus is provided. The method comprises the steps of
knitting the yarn-like material to form the central core 12, and pulling the plurality of
loops 18 therefrom, such that the loops are positioned along the central core 12.
Knitting machines available from Comez SpA of Italy may be employed for this
purpose. In addition, one or more reinforcing members 20 may be added to the central
core 12 in various ways.

[0019] A first way in which the biomedia 10 may be strengthened is by
adding one or more reinforcing members 20 to the weft of the core 12 during the
knitting step. These reinforcing members 20 may be disposed in a substantially
parallel relationship to the warp of the core 12 and stitched into the composite structure
ot the core 12. As will be appreciated, the use of these reinforcing members allows the
width of the central core 12 to be reduced relative to central cores of known biomedia,
without significantly jeopardizing the tensile strength of the core.

[0020] In onc cmbodiment, two reinforcing members 20 arc cmployed,
with one member disposed on each side of the core 12. Referring again to Fig. 1, two
reinforcing members 24 and 26, in the form of outside wales, are shown.

[0021] A second way 1n which the biomedia 10 may be strengthened is
through the introduction of the one or more reinforcing members 20 in a twisting
operation subsequent to the knitting step. This method allows the parallel introduction
of the tensioned reinforcing members into the central core 12, with the central core 12
wrapping around these reinforcing members 20.

[0022] In addition, both the first and second ways of incorporating
reinforcing members 20 may be combined. Thus, one or more reinforcing members 20
may be laid into the central core 12 during the knitting process, and then one or more

reinforcing members 20 may be introduced during the subsequent twisting step. These
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reinforcing members 20 could be the same or different (e.g., during knitting, Kevlar®
could be used, and during twisting, stainless steel wire could be introduced).

[0023] According to yct anothcr aspcct of the present invention,
methods for using the above-described biomedia apparatus 10 are provided. The
biomedia apparatus 10 may be used in a trickle tower or outside power plants with
water intakes.

[0024] When used in a trickle tower for treating wastewater, a plurality
of the looped cord biomedia strands are suspended vertically in the trickle tower. As
the wastewater trickles down the biomedia strands, microorganisms continuously
grows on the strands, particularly in and around the loops.

[0025] The increasing weight of this biomass tends to cause the
biomedia strands to want to stretch or “creep.” If this occurs, the biomedia strands can
sag and encroach upon their neighbors; as the biomedia grows, this closeness caused
by sagging will allow the bacteria to grow together, and thus create “bridging” with
consequential deterioration in the wastewater purification process. Owing to the
narrow Size of the central core 12, however, the above-described biomedia
constructions help mitigate this problem of ““creep,” as the individual biomedia within
the trickle tower occupy relatively small lateral widths, allowing for additional space
between each biomedia apparatus.

[0026] Further, the presencc of the reinforcing membcers 20 can help
provide a reduction of stretch in the wire and filamentary structures of the invention.
Along these lines, the biomedia 10 of the inventors of the present invention believe
that it can hold more pounds of weight per foot of biomedia than known structures.
The inventors have found that a biomedia apparatus 10 according to the present
imnvention can provide up to 300 pounds of weight per foot. This has the advantages of
reducing the risk of the biomedia yielding or even breaking during use in a trickle
tower, and enables the trickle tower to process a larger volume of wastewater before
needing grooming to reduce growth of microorganisms.

[0027] In a modification, the Kevlar (trademark), Tensylon
(trademark), wire, etc. can be introduced under tension without the twisting step. The

now knitted structure 1s loaded into a trickle tower in such a way that the small
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foundation areas are all located in the exact position relative to one another; this
configuration allowing the maximum availability of air throughout the media
structurcs.

[0028] In another embodiment, the biomedia 10 of the present
invention may be used to treat water that enters the water intake valves of power
plants. In many cases, the intake valves of power plants draw in the larval form of
muscles (often referred to as spat) that typically grow in large bodies of water, like
lakes. This spat eventually turns into full-grown muscles that can seriously damage
the power plant’s filtration systems. To counteract this problem, a frame of the
biomedia 10 of the present invention may be submerged outside the water intake
valves of power plants. Because the plurality of loops 18 can ensnare the spat before it
enters the power plant, the numbers of muscles growing inside the target power plant is
reduced, thereby helping to minimize the aforementioned damage to power plant
filtration systems.

[0029] Variations, modifications and other implementations of what is
described herein will occur to those of ordinary skill in the art without departing from
the spirit and scope of the invention. Accordingly, the invention is in no way limited

by the preceding illustrative description.
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WHAT IS CLAIMED IS:

1. A biomedia apparatus comprising:

an elongated, knitted central core;

at least one reinforcing member formed separately from, interconnected with, and extending along
the central core, wherein the at least one reinforcing member is interconnected with the central core by
at least one of stitching, knitting, or twisting the reinforcing member; and

a plurality of loops positioned along a length of the central core.

2. The biomedia apparatus of claim 1, wherein the central core is constructed of a yarn-like material.

3. The biomedia apparatus of claim 2, wherein the yarn-like material comprises at least one of a

continuous filament and a spun stable yarn.

4. The biomedia apparatus of claim 2, wherein the at least one reinforcing member has a higher

tensile strength than that of the yarn-like material.

5. The biomedia apparatus of claim 3, wherein the at least one of a continuous filament and spun

staple yarn is comprised of a material selected from a group consisting of polyester, polyamide,

polyvinylidene chloride and polypropylene.

6. The biomedia apparatus of claim 1, wherein the at least one reinforcing member is stitched into

the central core.

7. The biomedia apparatus of claim 1, wherein a width of the central core is no greater than 5
millimeters.
8. The biomedia apparatus of claim 1, wherein a width of the central core is between 1/7 to 1/5 of

the overall lateral width of the biomedia apparatus.
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9. The biomedia apparatus of claim 1, wherein the at least one reinforcing member is at least
partially knitted into the central core.
10. The biomedia apparatus of claim 1, wherein the at least one reinforcing member and the central
core are twisted about one another.
11. The biomedia apparatus of claim 1, wherein the at least one reinforcing member is under tension.
12. The biomedia apparatus of claim 1, wherein the at least one reinforcing member is constructed

of a material selected from the group consisting of a high strength synthetic filament, tape and stainless

steel wire.

13. A biomedia apparatus comprising:

an elongated, knitted central core, wherein a width of the central core is no greater than 10.0
millimeters;

reinforcing member formed separately from and interconnected with the central core, wherein the
reinforcing member is interconnected with the central core by at least one of stitching, knitting, or twisting
the reinforcing member; and

a plurality of loops positioned along the central core.

14. The biomedia apparatus of claim 13, wherein the width dimension of the central core is between

3.0 mm and 8.0 mm.

15. A biomedia apparatus comprising:

an elongated, knitted central core;

a reinforcing member formed separately from and interconnected with the central core, wherein
the reinforcing member is interconnected with the central core by at least one of stitching, knitting, or

twisting the reinforcing member; and

a plurality of loops positioned along the central core for collecting organisms from water, wherein

the biomedia apparatus 1s adapted to hold 150.0 to 300.0 pounds of collected organisms per foot.
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16. A method, comprising the steps of:

providing a biomedia apparatus comprising an elongated, knitted central core, at least one
reinforcing member formed separately from, interconnected with and extending along the central core, and
a plurality of loops positioned along the central core, wherein the at least one reinforcing member is
interconnected with the central core by at least one of stitching, knitting, or twisting the reinforcing
member;

providing water comprising at least one organism; and

collecting the at least one organism from the water with the biomedia apparatus.

17. The method of claim 16 further providing the central core constructed of a yarn-like material.

18. The method of claim 17 further providing the yarn-like material comprising at least one of a

continuous filament and a spun staple yarn.

19. The method of claim 16 further comprising the step of positioning the biomedia apparatus into

a trickle tower.

20). The method of claim 16 further comprising the step of positioning the biomedia apparatus

submerged beneath the water.

21. The method of claim 18 further comprising the step of positioning the biomedia apparatus in a

flow of water.

22. The method of claim 16, further comprising the step of providing a second biomedia apparatus
comprising a second elongated knitted central core, at least one second reinforcing member formed
separately trom, interconnected with, and extending along the second central core and a plurality of loops
positioned along the second central core wherein the biomedia apparatus and the second biomedia
apparatus are spaced apart, and wherein the at least one second reinforcing member is interconnected with
the second control core by at least one of stitching, knitting, or twisting the at least one second reinforcing

member.
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23. The biomedia apparatus of claim 15, wherein the reinforcing member 1s stitched into the central
core.
24. The biomedia apparatus of claim 15, wherein the reinforcing member is at least partially knitted
into the central core.
25, The biomedia apparatus of claim 15, wherein the reinforcing member and the central core are
twisted about one another.
26. The biomedia apparatus of claim 15, wherein the reinforcing member is interconnected with the
central core under tension.
217. The biomedia apparatus of claim 15, wherein the reinforcing member is constructed of a material

selected from the group consisting of a high strength synthetic filament, tape, and stainless steel wire.
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