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Encapsulation of waste for storage

The present invention relates to the conditioning of Intermediate and Low Level Radioactive
Waste materials, and more particularly to apparatus, methods and systems for encapsulation

of waste materials for long term storage.

It is well known that certain waste by products of industrial processes, especially radioactive
waste materials generated by nuclear processing plants, and other hazardous waste material,
need to be safely and securely disposed of, typically by encapsulation techniques within
containers, in a way that is suited to long term storage (e.g. in a robust containment, until the
radioactivity has decayed to non-hazardous levels).

More recently, an example of such storage involves mixing the radioactive hazardous waste —
typically in the form of wet sludge with dry encapsulation powders, such as cement — in a
container such as a metal drum having an integral mixing paddle. The mixture is allowed to
cure in the drum. The purpose of this is to encapsulate the (radioactive) waste in an
(eventually) solid material within the drum; the drums can then be disposed in a suitable
storage location, such as an underground storage site.

A problem with known systems is that an internal paddle is used within the drum for mixing. In
the case where the paddle is re-used, cleaning of the paddle is required, which is a time
consuming process and generates radioactive secondary waste. In the case where the
paddle is left in the drum and disposed of therewith, extra parts (paddles) are required for

each drum.

A further problem is that through the use of moving paddles within the drum, the preloading of
the drum with additional solid articles of waste (e.g., metal items and fuel element debris,
etc.), prior to adding the sludge waste and the dry grout powders, is prevented, as the solids
would block/hinder the paddles’ movement and hence prevents the incorporation of solid
waste in the same drum thus reducing the overall amount of waste stored in the drum, per

unit volume.

A further problem is that, with the use of such drums, the amount of stored volume of waste is

not optimized in relation to the volume utilisation in the store.

The present invention seeks to address the aforementioned and other issues, and provide
improved techniques for the encapsulation of waste for long term storage by a process that is
insensitive to the geometry of the long term storage container.
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According to one aspect of the present invention there is provided apparatus for
encapsulating waste material in a container for long term storage, comprising: a first storage
vessel, for holding waste material, a second storage vessel, for holding encapsutation
medium; a static vane in-line mixer, coupled for receiving waste material, and coupled to the
second storage vessel, and producing, in use, a mixture of the waste material and
encapsulation medium; wherein the in-line mixer is arranged for filling the container and
wherein the in-line mixer comprises a disposable component located inside the container
mounted on an internal surface of the container.

Preferably, the apparatus further includes a dewatering unit (108), coupled for receiving waste
material from the first vessel (106) and outputting dewatered waste material; wherein the
inline mixer (112) is coupled to the dewatering unit and to the second storage vessel (114),
for receiving material therefrom and producing a mixture of the dewatered waste material and
encapsulation medium. Preferably, the dewatering unit includes a dewatering vessel and a
pump for providing a degree of vacuum in the dewatering vessel. Preferably, the dewatering
unit is operable for concentrating the waste material such that the dewatered waste material
output is at about 40% v/v.

In one embodiment, the container comprises a main body and a separate lid member; the lid
member being adapted for fixed attachment to the main body of the container, and inline
mixer is provided in or on a lid member; such that when the lid member is fixedly attached to

the main body of the container, the inline mixer is enclosed within the container.

In another embodiment, the container comprises unitary component with a main body and an

integrally formed or fixedly attached lid member.

Preferably, the inline mixer comprises a static inline mixer, for example provided with fixed

internal vanes.

Preferably, the apparatus further includes a first pump disposed between the first vessel and
the dewatering unit and/or a second pump disposed between the second vessel and the
inline mixer. Preferably, the apparatus further includes a valve upstream of each of two inlet

ports of the inline mixer.

The waste material may comprise sludge, liquid or semi solid material.

In one embodiment, the waste material comprises radioactive sludge from nuclear processing
plant, and the encapsulation medium comprises grout. Preferably, the encapsulation medium
is a cement-based grout, for example comprising a mixture of BFS and OPC or PFA and
OPC.
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In another embodiment, the waste material comprises VOCs, and the encapsulation medium
comprises polymer compound.

According to another aspect of the present invention there is provided a system for
encapsulating waste material for long term storage, comprising: the apparatus of any of
claims 1 to 14 of the appended claims; and a container, the container comprising (i) a main
body and separate lid member, or (ii) a unitary component with a main body and an integrally
formed or fixedly attached lid member. The container may contain solid hazardous waste.

According to another aspect of the present invention there is provided a container for use in
conjunction with the apparatus of any of claims 1 to 14 of the appended claims, or in the
system of claim 15 or 16 of the appended claims; the container comprising: (i) a main body
and separate lid member, or (ii) a unitary component with a main body and an integrally
formed or fixedly attached lid member; wherein the inline mixer is disposed inside the
container or on mounted an internal surface of the container, for example on an inner surface
of the lid member.

According to another aspect of the present invention there is provided a method of
encapsulating waste material in a container for long term storage, comprising: (a) providing a
first storage vessel, for holding waste material; (b) providing a second storage vessel, for
holding encapsulation medium; (c) providing a static vane inline mixer, coupled for receiving
waste material, and coupled to the second storage vessel, (f) mixing the waste material and
encapsulation medium in the inline mixer; (g) filling the container with the mixture output from
the inline mixer, wherein (c) includes providing a container, wherein the inline mixer
comprises a disposable component disposed inside the container or on mounted an internal
surface of the container.

The method preferably further includes: (d) providing a dewatering unit, coupled to the first
vessel, and (e) dewatering the waste material received from the first vessel and outputting
dewatered waste material, wherein the inline mixer is coupled to the dewatering unit and to
the second storage vessel, (f) comprises producing a mixture of the dewatered waste material
and encapsulation medium. Preferably, the dewatering unit includes a dewatering vessel and
(e) includes using a pump to provide a degree of vacuum in the dewatering vessel.
Preferably, (e) includes concentrating the waste material such that the dewatered waste
material output is at about 40% vi/v.

in one embodiment, the container comprises a main body and a separate lid member; and (c)
includes fixedly attaching the lid member to the main body of the container, and wherein inline
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mixer is provided in or on a lid member; such that when the lid member is fixedly attached to

the main body of the container, the inline mixer is enclosed within the container.

In another embodiment, the container comprises unitary component with a main body and an
integrally formed or fixedly attached lid member. Preferably, the inline mixer comprises a

static inline mixer, for example provided with internal vanes.

The method may further include: (h) pumping with a first pump the material output from the
first vessel to the dewatering unit; and/or (i) pumping with a second pump the material output

from the second vessel to the inline mixer.

The method may further include: (j) controlling the flow of material to the inline mixer using a

valve upstream of each of two inlet ports of the inline mixer.

The waste material may comprise sludge, liquid or semi solid material.

In one embodiment, the waste material comprises radioactive sludge from nuclear processing
plant, and the encapsulation medium comprises grout. Preferably, the encapsulation medium
is a cement-based grout, for example comprising a mixture of BFS and OPC or PFA and
OPC.

In another embodiment, the waste material comprises VOCs, and the encapsulation medium

comprises polymer compound.

The method may further include preloading the container with solid hazardous waste.

The inventors have developed a versatile encapsulation plant, for use in the encapsulation of
waste, particularly that arising in the Nuclear Industry. The design allows within a single
process plant the capacity to condition both solid waste materials and sludge wastes
(individually or in combination) into an encapsulated product form suitable for safe, long-term

storage.

The process provides the equipment necessary to receive sludge wastes streams; dewater
the sludge to remove excess water and concentrate the sludge; receive a pre-mixed wet
encapsulation medium, or grout; transfer the dewatered sludge and grout into a static in-line
mixer; depositing the ‘mixed’ sludge/grout stream into a waste container, drum or box suitable

for long term storage.
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The storage container, drum or box could also have been previously ‘loaded’ with solid
wastes, thus allowing the encapsulation of these solid wastes using the sludge/grout mixed
material.

Once the mixed sludge/encapsulation medium has been transferred into the storage
container, drum or box, it is left undisturbed for a number of hours to allow ‘curing’. This
results in a container, drum or box containing a single solid mass of encapsulated waste
suitable for storage.

The system may employ a standard cuboid storage box, giving
(i) a 25% volume utilisation increase for sludge waste compared to a ‘large
drum’ lost paddle in-drum mixing system occupying the same floor area,
and
(ii) a 60% increase compared with a drum stillage containing 4 in-drum
mixed drums occupying the same floor area.
The design is versatile enough to be capable of filling drums and boxes in a range of sizes.

It has been found that circa 25%w/w sludge solids incorporation can be achieved for sludge
type waste streams, compared with c. 15%w/w typical with in-drum mixing technology. These
two aspects result in a dramatic reduction (greater than 50%) in the number of boxes
containing conditioned sludge waste required to be stored, with the consequent large savings
in lifetime costs.

An advantage of the invention is that it minimises the equipment within the cell (box), thus
reducing radioactive/contamination area maintenance requirements and increasing availability
and reliability. A key feature of the use of dewatering technology is, again, that minimal
equipment is located within the cell.

An added advantage of the combined technologies is that large elements of the plant(s) may
be fabricated off site, minimising the site installation activities, with the consequential

reduction in worker radiation dose uptake during construction.

The plant and process may be configured to allow for a variety of different sludge waste
streams. Both the dewatering plant and the in-line mixers parameters can be changed to
allow this high degree of versatility. The dewatering technology uses techniques that re-uses
water to transfer sludges, and hence minimises the consumption and potential contamination

of clean water.

A further advantage of the invention is the use of a ‘disposable’ in-line mixer (i.e. the mixer is

built into the box and remains in the box, encapsulated) simplifies the cleaning requirements

- 5.
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for the process and eliminates the generation of secondary contaminated wash water waste

A further advantage of the invention lies in filling a ‘square’ box, as opposed to the existing in-
drum mixing technologies; this allows much greater storage volumes to be achieved — a 25%
volume utilisation increase compared to a ‘large drum’ lost paddle in-drum mixing system and
a 60% increase compared with a drum stillage containing 4 in-drum mixed drums. Also, in
addition a wide range of boxes, waste drums, smaller containers and larger containers can
also be used and benefit from this technology.

The process can be integrated with the encapsulation of solid materials. The solid waste
would be located in the box prior to encapsulation, the mixed sludge / encapsulation matrix is
then added using the in-line mixing technology, thus encapsulating the solids in a sludge
matrix compound. This ultimately reduces the number of boxes requiring long-term storage

significantly, and cannot be provided by current in-drum mixing technologies.

An additional advantage of the invention is that it is not limited to a particular form of
encapsulation medium.

Embodiments of the invention will now be described in detail, by way of example, with

reference to the accompanying drawings, in which:

Figure 1 shows schematically a hazardous waste encapsulation system according to an
embodiment of the invention;

Figure 2 shows in more detail (a) the main body of the container, and (b) the underside of the
lid or of the topside of the container, in the encapsulation system of Fig. 1; and

Figure 3 depicts part of the encapsulation system of Fig. 1 in more detail, showing the

connection of the dewatering system.
In the description and drawings, like numerals are used to designate like elements. Unless
indicated otherwise, any individual design features and components may be used in

combination with any other design features and components disclosed herein.

Figure 1 shows schematically a hazardous waste encapsulation system according to an

embodiment of the invention.

For solid waste streams, the encapsulation medium, or grout, is prepared in an adjacent

mixing plant and pumped directly to the encapsulation container or box 104.

For sludge waste streams (as in the embodiment of Fig. 1), the encapsulation apparatus 102
according to the invention, in preferred embodiments, makes use of a dewatering unit 108 for

_6_
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conditioning the sludge waste feed, and an in-line static mixer 112 to mix the sludge with a
pre-mixed encapsulation medium or ‘grout’. The dewatering unit 108 removes excess water
from the sludge and is provided to allow the flexibility to receive a wide range of sludge type

streams.

The sludge is transferred from a transit storage vessel 106 into the dewatering unit 108 via
sludge waste feed 110. The dewatering unit suitably includes a pump 109, for providing a
degree of vacuum within the container vessel of the dewatering unit 108.

Returning again to Fig. 1, a wet encapsulation medium prepared in an adjacent mixing plant
114 is then fed into the other input of the static in-line mixer 112. Whilst the most frequent
medium to be employed is cement based grout, using combinations of Blast Furnace Slag
(BFS) and Ordinary Portland Cement (OPC), the invention may also be used to encapsulate
using other encapsulation media such as polymer compounds. The latter allows the potential
to encapsulate sludges containing organics, i.e. VOCs etc.

Both the conditioned sludge feed 110 and encapsulation medium feed 118 are fed
simultaneously into the static in-line mixer 112. Flow control systems are employed to ensure
strict matching of the two flow rates to maintain the correct sludge to encapsulation medium

ratio.

The process allows the maximum utilisation of a cuboid box volume (25% greater than the
large in-drum mixing container and 60% greater than a drum stillage containing 4 in-drum
mixed drums configuration) and an increased incorporation rate (~25 wt%) of the sludge

solids in grout.

As there are no moving parts within the box 104, the sludge bearing encapsulation medium
can be used to encapsulate solid waste pre-loaded into the box 104.

Figure 2 shows in more detail (a) the main body of the containe 104r, and (b) the underside of

the lid or of the topside of the container, in the encapsulation system of Fig. 1.

The in-line mixer 112 may be located, as in the example shown here, inside the lid 116 of a
NIREX 3m® Box 104. As seen in Fig 2(a), a valve arrangement, generally designated 120,
receives the feeds 110 and 118 (see Fig. 1, with one valve being provided for each feed line)
and couples to an input port 122 of the inline mixer 112.

The main body 124 of the box 104 is generally cuboid with and upper edge 126 on which are

provided guide/retention members 128 at each corner. The guide/retention members 128
assist in receiving and retaining the lid 116. It will be appreciated by persons skilled in the art

-7-



WO 2008/049586 PCT/EP2007/009195

that while the box 104 may be fabricated, delivered and/or used in the form of separate main
body 124 and lid 116, it is also possible that the box 104 is fabricated/provided as an integral
container, with the inline mixer mounted on the underside of the topside of the box.

Referring in particular to Fig. 2(b), a static in-line mixer 112 is used to mix the sludge and
encapsulation medium upon transfer to the box 104. The in-line mixer 112 is for example a
Chemineer Kenics Static KMS In-line mixer.

The in-line mixer 112 consists of a tube 130 and has no moving parts or components. The in-
line mixer 112 is fed from two pipes, one (110) feeding the sludge, and one (118) feeding the
wet encapsulation medium.

As the sludge and encapsulation medium pass through the tube 130 of the mixer, fixed
elements or plates (not shown) inside the in-line mixer 112 cause the two streams to mix
together, forming a homogenous stream of combined sludge and encapsulation medium. The
resultant homogenous material then falls into the box 104. The box is filed to a
predetermined leve!l and left for a set period of time for curing. The combined sludge/
encapsulation medium then hardens to form a solid mass within the box 104.

As will be appreciated by persons skilled in the art, the diameter, length and number of
elements within the in-line mixer can all be changed to give the process the versatility to
encapsulate differing waste streams. These parameters may be controlled and set following
initial ‘proving trials’.

Figure 3 depicts part of the encapsulation system of Fig. 1 in more detail, showing the
connection of the dewatering unit 108. The dewatering unit 108 removes excess water from
the sludge, employing for example ‘HydroTrans’ technology (see UK patent applications Nos
GB2389094A and GB2406293A), using fluid to mobilise and transport solids, thus removing
supernate from the sludge and concentrating the sludge up to approx. 40%v/v, depending on
the properties of the sludge. Next, the conditioned slurry/sludge is fed into one input of a
static in-line mixer 112.

Referring to the dewatering unit 108, as stated previously, this system allows the removal of
excess water from the sludge, thereby concentrating the sludge. The process is referred to
as the AtmoTrans system. A separate filter system (i.e. ‘Dynasep’ system), and vortex
arrangements can also be employed as necessary to provide filtration of finer slow settling

particles (see the abovementioned UK patent applications).

For the dewatering unit 108, the selection and sizing of the equipment, vessels, pipework and
valves is dependant on the characteristics of the sludge being recovered for encapsulation. A

- 8-
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significant advantage of the overall process is its ability to handle waste streams with a wide
range of characteristics, concentrations, particle size and make-up. As the dewatering

principles are determined and known, this means that for a specific application the system will
be tailored to match the sludge feed stream.
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Claims:

1. An apparatus for encapsulating waste material in a container for long term storage,
comprising:

a first storage vessel, for holding waste material;

a second storage vessel, for holding encapsulation medium;

a static vane in-line mixer, coupled for receiving waste material, and coupled to the
second storage vessel, and producing, in use, a mixture of the waste material and
encapsulation medium;

wherein the inline mixer is arranged for filling the container,and wherein the inline
mixer comprises a disposable component disposed inside the container mounted on an
internal surface of the container.

2. The apparatus of claim 1, further including a dewatering unit, coupled for receiving
waste material from the first vessel and outputting dewatered waste material;

wherein the inline mixer is coupled to the dewatering unit and to the second storage
vessel, for receiving material therefrom and producing the mixture of the dewatered waste

material and encapsulation medium.

3. The apparatus of claim 2, wherein the dewatering unit includes a dewatering vessel

and pump for providing a degree of vacuum in the dewatering vessel.

4. The apparatus of claim 2 or 3, wherein the dewatering unit is operable for
concentrating the waste material such that the dewatered waste material output is at about
40% viv.

5. The apparatus of any of the preceeding claims, wherein the container comprises a
main body and a separate lid member; the lid member being adapted for fixed attachment to
the main body of the container, and inline mixer is provided in or on the lid member; such that
when the lid member is fixedly attached to the main body of the container, the inline mixer is

enclosed within the container.

6. The apparatus of claim 5, wherein the container comprises unitary component with a

main body and an integrally formed or fixedly attached lid member.

7. The apparatus of any of the preceding claims, wherein the inline mixer comprises a

static inline mixer, for example provided with internal vanes.

-10-
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8. The apparatus of any of the preceding claims, further including a first pump disposed
between the first vessel and the dewatering unit and/or a second pump disposed between the
second vessel and the inline mixer.

9. The apparatus of any of the preceding claims, further including a valve upstream of
each of two inlet ports of the inline mixer.

10. The apparatus of any of the preceding claims, wherein the waste material comprises

sludge, liquid or semi solid material.

11. The apparatus of claim 10, wherein the waste material comprises radioactive sludge

from nuclear processing plant, and the encapsulation medium comprises grout.

12. The apparatus of claim 10 or 11, wherein the encapsulation medium is a cement-
based grout, for example comprising a mixture of BFS and OPC or PFA and OPC.

13. The apparatus of claim 9, wherein the waste material comprises VOCs, and the

encapsulation medium comprises polymer compound.

14, A system for encapsulating waste material for long term storage, comprising:
the apparatus of any of the preceding claims; and
a container, the container comprising (i) a main body and separate lid member, or (ii)

a unitary component with a main body and an integrally formed or fixedly attached lid

member.
15. The system of claim 14, wherein the container contains solid hazardous waste.
16. A container for use in conjunction with the apparatus of any of claims 1 to 13, orin

the system of claim 14 or 15; the container comprising:

(i) a main body and separate lid member, or (ii) a unitary component with a main body
and an integrally formed or fixedly attached lid member; the container incorporating the in-line
mixer disposed therein or mounted on an internal surface there of, for example on an inner

surface of the lid member.

17. A method of encapsulating waste material in a container for long term storage,
comprising:
(a) providing a first storage vessel, for holding waste material;

(b) providing a second storage vessel, for holding encapsulation medium;

-11 -
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(c) providing an in-line mixer, coupled for receiving waste material, and coupled to the
second storage vessel,

(f) mixing the waste material and encapsulation medium in the inline mixer;

(g) filing the container with the mixture output from the inline mixer, wherein (c)
includes providing a container, wherein the inline mixer comprises a disposable component

disposed inside the container or on mounted an internal surface of the container.

18. The method of claim 17, further including:

(d) providing a dewatering unit, coupled to the first vessel, and

(e) dewatering the waste material received from the first vessel and outputting
dewatered waste material;

wherein the in-line mixer is coupled to the dewatering unit and to the second storage
vessel, (f) comprises producing a mixture of the dewatered waste material and encapsulation

medium.

19. The method of claim 18, wherein the dewatering unit includes a dewatering vessel
and (e) includes using a pump to provide a degree of vacuum in the dewatering vessel.

20. The method of claim 18 or 19, wherein (e) includes concentrating the waste material

such that the dewatered waste material output is at about 40% v/v.

21, The method of any of claims 17 to 20, wherein the container comprises a main body
and a separate lid member; and (c) includes fixedly attaching the lid member to the main body
of the container, and wherein inline mixer is provided in or on a lid member; such that when
the lid member is fixedly attached to the main body of the container, the inline mixer is

enclosed within the container.

22. The method of any of claims 17 to 20, wherein the container comprises unitary
component with a main body and an integrally formed or fixedly attached lid member.

23. The method of any of claims 17 to 22, wherein the inline mixer comprises a static

inline mixer, for example provided with internal vanes.

24. The method of any of claims 17 to 23, further including:

(h) pumping with a first pump the material output from the first vessel to the
dewatering unit, and/or

(i) pumping with a second pump the material output from the second vessel to the

inline mixer.

- 12 -
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25, The method of any of claims 17 to 24, further including;
(j) controlling the flow of material to the inline mixer using a valve upstream of each of
two inlet ports of the inline mixer.

26. The method of any of claims 17 to 25, wherein the waste material comprises sludge,

liquid or semi solid material.

27. The method of claim 26, wherein the waste material comprises radioactive studge

from nuclear processing plant, and the encapsulation medium comprises grout.

28. The method of claim 26 or 27, wherein the encapsulation medium is a cement-based
grout, for example comprising a mixture of BFS and OPC or PFA and OPC

29. The method of claim 26 or 27, wherein the waste material comprises VOCs, and the
encapsulation medium comprises polymer compound.

30. The system of any of claims 20 to 29, further including preloading the container with
solid hazardous waste.

31. An apparatus, system or method substantially as hereinbefore described with

reference to the accompanying drawings.

- 13 -
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International Application No. PCT/EP2007 /009195

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box II.2

Claims Nos.: 31

The present claim 31 relates to an extremely large number of
apparatus/systems/methods. Support and disclosure in the sense of
Article 6 and 5 PCT is to be found however for only a very small
proportion of the possibilities. The non-compliance with the substantive
provisions is to such an extent, that the search was performed taking
into consideration the non-compliance in determining the extent of the
search of claim 31 (PCT Guidelines 9.19 and 9.23).

The search was restricted to those apparatus/systems/methods which
appear to be supported by the remaining claims 1 - 30, figures and
description.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2)PCT declaration be
overcome.




International application No.
INTERNATIONAL SEARCH REPORT PCT/EP2007/009195
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. III Claims Nos.: 31
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

e

. D As all required additional search fees were timely paid by the applicant, this intemnational search report covers alisearchable
claims. :

2. D As all searchable claims could be searched without etfort justifying an additional fees, this Authority did not invite payment of
additional fees.

w

. D As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest DThe additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the appiicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheat (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

Iinternational application No

PCT/EP2007/009195
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4168243 A 18-09-1979  NONE
EP 0007818 A 06-02-1980 FR 2428304 Al 04-01-1980
US 4246233 A 20-01-1981  NONE
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