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Super-Absorbent Polymer - Properties

Imbiber Beads® are radically different from traditional sorbents. They
are selective true absorbents, designed to take hydrocarbons and
organic liquids into their structure and completely immobilise them
whilst ignoring water.

The individual beads can swell up to 3 times their original diameter
absorbing up to 27 times their own volume making them a high
capacity filter medium for hydrocarbons.

The salt grain size beads (100-400u) are contained in pouches (18 x
18cm) along with a fibre wicking agent which enhances the
absorption process.

Imbiber Beads® retain and immobilise absorbed liquids, saturated
pouches can be squeezed and no organic liquid will drip out, contrary
to what happens with traditional adsorbent materials.

Typical Imbiber Beads® Filter in a rail track drainage application.
Consisting of 12 pillows (IM1421 2x3 pouches) in a metal enclosure
(60cm x 60cm x 60cm high) with a wire mesh base and able to
absorb and retain about 50 litres of Diesel/Petrol. It can remain in
place for many months without maintenance. The hydrocarbons, once
absorbed will not leach or wash out even in flood conditions.

The filter described above will have a flow rate of around 3500L/Hr.
Higher flow rates may be achieved with larger systems.

Imbicator™ Imbiber Beads® products incorporate a visual indicator
that changes colour as hydrocarbons and organic chemicals are
absorbed. Initally the pouches are White..

Once an organic liquid has been absorbed the Imbiber Beads® inside
the pouch start to swell . A pouch can swell to 4 or 5 times its
original thickness. After a time the pouches will turn Red indicating
that they are fully saturated.

Imbiber Beads® dramatically reduce vapour emissions and the
associated explosion, fire and health risks. The rate of vaporisation is
reduced by over 500%. In contrast traditional adsorbents have a high
surface area and promote vaporisation thereby increasing risk.

Imbiber Beads® are available in a variety of sizes suited to different
applications.

The products are based on a cellular format 18 x 18cm (7" x 77)
square. They are supplied in standard cartons containing the
equivalent of 36 packets each.

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation FDP-P2
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Drain Protection Systems

Filter Systems

Hydrocarbons and organic chemicals use is widespread and is the most common form of
pollutant in our environment. The best way to protect our waterways from contamination is to
prevent leaks or spills from reaching them — point source control. The Imbiber Beads® Filter
System removes hydrocarbon and organic chemical residues from water.

Imbiber Beads® Filter Systems normally
consist of 2 stages. Firstly, a silt trap to
prevent the system being blocked by debris.
This is followed by one or more Imbiber
Beads® hydrocarbon filters. These filters trap
and immobilise any residual organic chemical
or hydrocarbon contamination in the water and
prevent this from reaching the drainage
system.

Imbiber Beads® Filter Systems are capable of
dramatically reducing oily and solvent
contamination in water to very low ppm levels
(of the order of 20ppm), enabling organisations
to comply even with the most stringent
environmental standards.

Imbiber Beads® Filter Systems can be
configured to suit a customers particular
requirements taking account of water flow
rates and the type and level of the
contamination.

Benefits Include:-

IMBIBER BEADS® Filter Systems for can capture and immobilise hydrocarbon and organic
chemicals preventing contamination of drains and watercourses.
Minimal maintenance saves time and money.

Applications include:-

Refuelling Areas - Filling Stations - Constructed Wetlands

Maintenance Departments - Trackside Drains - Oil Separator outfalls

Storage Tank Areas - Effluent Processing - Interceptor outfalls
System Part Number Description Maximum Flow Rate

Filter Systems

IMFHPC002220 Drain Filter System Circular 3500 I/hr @ 60cm Head

Drain Filter System

IMFHPR242420
Rectangular

3500 I/hr @ 60cm Head

The flow rates quoted are at the stated head of water. Higher flow rates may be accommodated
by fitting multiple systems. Multi-chamber Filter systems are available. In addition to these
standard systems, we are able to advise on and produce custom solutions.

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation BP11
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IMBIBER BEADS® Filtering

Imbiber Beads® Filter consisting of 12
Imbiber Beads® pillows (IM1421) in a metal
enclosure (60cm x 60cm x 60cm high)

with a wire mesh base.

12 Imbiber Beads® pillows (2 x cartons) are
able to absorb and retain about 50 litres of
Diesel/Petrol and can remain in place for
many months. The hydrocarbons, once
absorbed will not leach out even in flood
conditions.

The filter described above will have a flow
_ _ rate of around 3500L/Hr. Higher flow rates
Imbiber Beads® Filter Box may be achieved with larger systems.

The Filter Box need not be sophisticated
and can be as simple as a large bucket or
builders trug with holes in the base.

Filters can be constructed in different sizes
to suit the specific application and can have
pre-filters to remove silt or other debris to
improve effectiveness and prevent the
Imbiber Beads® pillows or blankets
becoming clogged.

Imbiber Beads® Filter using Trug

Imbiber Beads® products are available in a variety of sizes including packets, pillows,
blankets and booms. Blankets and booms are available in a heavy version with Imbiber
Beads®/Sand filling for use in exposed and windy conditions on the ground.

Imbiber Beads® products are used widely throughout industry for in filtering and
immobilising applications. These include removing Benzene from water in Natural Gas
Processing Plant, immobilising low level radioactive waste in drum crushing processes as
well as removing fuels and oil from water at Power Stations, Fuel Storage and other
industrial sites.

Imbiber Beads® are effective with hydrocarbons, fuels/oils and a wide range of organic
chemicals.

Imbiber Beads® constitute the Best Available Technique (BAT) as required by current
IPPC directives.

Traditional adsorbent products cannot compete with Imbiber Beads® The true absorbent.

WWW. | acu k .Com INDUSTRIAL APPARATUS
+44(O)20 7486 6474 < CONSULTANTS LIMITED
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Drain Protection Systems

Imbiber Beads® Drain Filter System

SITE: BMW WERKS INGOLSTADT, Deutschland (Aug 1999)

Imbiber Beads® Filter Drain System Imbiber Beads® Filter Drain Systems
Transported to BMW Werks Site

8 Imbiber Beads® Filter Drain Systems View of Imbiber Beads® Filter Drain Systems
installed in each vault. installed in each vault.

A total of 36 Filter Drain Systems were installed in the various vaults at the BMW Werks
Ingolstadt location.

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation FDP
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Drain Protection Systems

Significant PPM reductions using Imbiber Beads® Pil lows

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation FDP
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Reclamation of a Port Facility and Tidal Dock

History of the Site

The Battleship Wharf site, Blyth, Northumberland
covers some 20 hectares and is situated on the
north bank of the river. For many decades the
area was used by companies engaged in the
business of ship breaking. During this time
guantities of waste materials were deposited over
the central and northern areas of the site, as well
as in the docking facility that leads to the river.
(source Directory of Remediated Sites,2002
N.E.C.L.F)

site before remediation

site during remediation

site after remediation

Contamination in the River

Contamination Present on the Site Monitoring of
the area by the water authority and subsequent
sampling carried out by the National Rivers
Authority identified a problem of contamination in
the river silts, the tidal dock and in material on the
quayside, left over from the ship breaking
operations. Trial pits indicated variable made
ground across the entire site, ranging in thickness
from approximately 0.5m to beyond 3m below
ground, comprising black and red ash and
clinker, sand and gravel fill and varying amounts
of brick and masonry cobbles and boulders.
Pockets of scrap metal wastes were present
particularly at the northern end of the site.

Contamination was related primarily to elevated
concentrations of sulphates, various metals
(arsenic, lead, copper, nickel and zinc) and PCBs
at concentrations exceeding ICRCL threshold
values for industrial type end-uses and
appropriate Dutch intervention values.

Inorganic contamination was particularly apparent
within the central and northern regions of the
Wharf, extending throughout fill materials.
Polychlorinated Biphenyl contamination (PCBS)
appeared to be associated with shallow ground,
being most elevated adjacent to the tidal dock.

The southern region of the site appeared relatively
uncontaminated. Potentially the most difficult
problem was the presence of PCBs
polychlorinated biphenyls) within oils and askarels
(transformer fluids) mixed in the river silts and in
the tidal dock area. The amounts of PCBs in the
dock silts were found to be 4 times that of the river
silts. PCBs are stable organic compounds,
colourless and viscous, a good dielectric and
therefore used widely in transformers and
capacitors such as those found in ships and
submarines.

Remediation Techniques and Details

At the time the only proven method for eradicating
PCBs was incineration. The initial problem, having
removed the silt from the river by dredging and
shallow ploughing and storing it in lagoons, was
how to separate the PCBs from the river silts?

Methods considered were:

1Do not separate and employ total encapsulation
which, although possible, would have been
difficult, costly and uncontaminated material would
have been needlessly wasted.

2Bio-remediation which, after a trial period,
proved to be unsatisfactory in dealing with some
of the contaminants.

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation FDP
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Reclamation of a Port Facility and Tidal Dock

3. (i) Storage of silts and de-watering, to stabilise
the material. (ii) Soil washing to separate the finer
materials (to which the PCB loaded oils and
askarels were attached) from the river silts

(iif) Encapsulating these and returning the cleaned
material to the general fill areas, after analysis.

Method of Operations
Method (3), above, formed the basis for the
reclamation scheme.

The River

The river was dredged and ploughed, with the silts
being drawn to a point that could be accessed
using a 'long reach' excavator. From here the
material was transported and stored in a clay-
lined lagoon to be de-watered. The water was
passed through a filter system that used 'Imbiber
Beads' (employed extensively in the USA) to
capture the oils etc. After testing, the 'cleaned'
water was removed from the site and the beads
stored for later encapsulation. As the material in
the lagoon dried, it was put through a soil washing
plant that, with the addition of flocculent,
separated the different sized particles previously
identified as containing the PCBs. Further
analysis and testing of the residual material
determined the amount to be encapsulated and
that which could be used as general fill.

The Tidal Dock

The most heavily contaminated silts were located
here. Access was, however, readily available and
this allowed straightforward methods of
excavation to be employed. The silts etc were not
saturated and could be placed into a second
lagoon, this time lined with an HDPE
geomembrane. When the material had been
sampled and tested it was placed into the
encapsulation area.

The Quayside (Land Based)

Contamination

The entire area was excavated in layers to varying
depths, determined from sampling and testing
taking place as work progressed. The
contaminated materials were then added to the
encapsulation.

On completion of the filling, a compacted layer of
crushed rock (removed from the river to facilitate
the construction of the new quay wall) was placed
over the encapsulation area. Finally, the whole of
the reshaped area was covered with clay.

The encapsulation area was constructed within
the area of the cleaned-out tidal dock and behind
the new quay wall. Repairs to the existing dock
walls and floor and the addition of compacted clay

ensured the integrity of the cell. The top of the cell
is a minimum 2 metres below the proposed
finished level of the quayside.

IMBIBER BEADS® products are based on a
unique superabsorbent polymer specially
engineered to absorb and immobilise a wide
range of the most noxious organic chemicals.

IMBIBER BEADS® pollution control products are
available in a variety of forms suitable for filtering,
and spill clean-up applications.

IMBIBER BEADS® products are used widely in
the Petrochemical and Power Generation
industries. Applications include pollution
prevention and the immobilisation of LLRW oils.

IMBIBER BEADS ® is a Registered Trademark of Imbibitive Technologies Corporation FDP
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