woO 2007/111567 A1 |0 0 000 O O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO A0 00O

International Bureau

(43) International Publication Date
4 October 2007 (04.10.2007)

(10) International Publication Number

WO 2007/111567 Al

(51) International Patent Classification:
B65D 81/34 (2006.01) D217J 3/00 (2006.01)

(21) International Application Number:
PCT/SE2007/050190

(22) International Filing Date: 27 March 2007 (27.03.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0600702-5 27 March 2006 (27.03.2006) SE

(71) Applicant (for all designated States except US): Rottneros
AB [SE/SE]; Box 600, S-194 26 Upplands Visby (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SUNDBLAD, Per
[SE/SE]; Carlbergsgatan 29, S-412 66 Goteborg (SE).
SODERLUND, Roger [SE/SE]; Kloverviigen 43, S-664
32 Grums (SE). NORDIN, Bengt [FI/FI]; ;\landsv’aigen
58, FI-22 100 Mariehamn (FI). BLECKO, Lars [SE/SE],
Hagaberg, Svalédngen, S-195 92 Mirsta (SE).

(74) Agent: DR LUDWIG BRANN PATENTBYRA AB; P
O Box 17192, (Visiting address) Vistgotag. 2, S-104 62
Stockholm (SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JIP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, MT, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: COMPRESSION-MOULDED TRAY AND METHOD OF PRODUCING A FIBRE TRAY

(57) Abstract: A compression-moulded tray of fibre material, said tray being formed of fibre material in a compression method,
from a suspension of mechanical pulp of cellulose. The formed tray has been formed by press-drying using heat to a dry content of
80-95%, preferably 90-95%, and the fibre material of the formed tray has a density in the order of 400-650 kg/m3. The inside of the

tray is provided with a protective barrier.



10

15

20

25

30

WO 2007/111567 PCT/SE2007/050190

Compression-moulded tray and method of producing a fibre
tray

Field of the invention
The present invention relates to a compression-moulded tray of fibre material, said

tray having an opening, an inside and an outside.

Background

The handling of foodstuff put very high demands on the packaging. They must meet
the hygienic requirements, i.e. bacteria and flavouring agents should not be able to
migrate through the packages to and from the surrounding environment. In some
cases the tray should even be gas tight, i.e. for chilled food for long storage or fresh
meat in modified atmosphere. They should have enough strength to resist the
handling during storage and transport. Tough environmental demands are also put

on the packaging, i.a. as to recycling, composting or burning of used packages.

It has become more and more common with ready-cooked food dishes, and in
addition to serving as a package for storage of the foodstuff, there are also
requirements that it should be possible to put the packages directly into a

microwave oven or a conventional oven for cooking or heating of the food dishes.

Packages in the form of aluminium forms are nowadays used to a great extent. They
resist conventional ovens, but the disadvantages are that they become very hot and
sometimes even impossible to hold in your hands. Aluminium forms are also very
fragile and cannot resist a great load. Moreover, they cannot be put in a microwave

oven

Another common type of packaging is a tray of foamed, vacuum-formed or casted
polyester. An essential disadvantage with solid or foamed plastic trays is that they
cannot be put in a conventional oven, since they will then melt. The same will thing
also happens with solid plastic trays that are common in convenient stores

nowadays.
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In U.S. 6,245,199 a method of mould-casting trays, where the starting material is a
suspension comprising cellulose fibres, is described. Moulds are dipped, from
above, in a bath of the suspension, after which the compression-moulding is

performed under heat.

The choice of material suggested in the U.S. patent for the forming pulp is however
not optimal for the manufacturing process and results in a formed tray lacking in
function. Moreover, there is no specification of the pulp, only how the machinery
works. Also, the described manufacturing process and assembling have some flaws
like low and uneconomical production rate, large areas that have to be well sealed
against air leakage. Air pressure from the back of the moulds demands extremely
good rigidity as the tool tolerances, when in contact, are less than 1 mm. This
results in bad reproducibility and a decreased quality of the trays. The tools used

may also cause crushing of cellulose at certain locations on the tray.

It is known to form trays from a starting material in the form of a paper web
normally comprising multiple layers. The forming is performed by stretch-forming
the web using a pressing tool. One example of a method of this kind is described in
EP 1 160 379-A2. This document suggests the use of a paper web that has been
improved as regards its stretchability and elasticity, properties that are important

when the material is to be stretched and deformed in order to form it.

The forming of trays from a material web is however associated with a number of
disadvantages. Even if the flexibility and elasticity have been improved, as is
indicated in EP 1 160 379-A2, there are still limitations with regard to its flexibility
and elasticity, which in turn results in limitations in the formability. It is impossible
to produce deep trays or multi compartment trays from a web, since it is impossible
to form a tray or bowl from a flat sheet even if you have moistened it up to water a
content 50%. Furthermore, undesired folds are formed when depressions are made
in the material web in connection with the forming of the trays. The web used may
even break. An essential disadvantage with the trays according to EP 1 160 379-A2,

is that the formed trays are stretched and that they have built-in tensions that may
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cause the formed trays to be deformed when exposed to stresses in the form of

changes in temperature or when exposed to moisture or dampness.

Account of the invention
By to the present invention, a tray with a considerably improved function compared

to previously known methods has been achieved.

The tray according to the invention is characterised in that the tray in a
compression method is formed from a suspension of a fibre material of cellulose,
comprising at least 75% virgin fibre-based mechanical pulp from the group TMP,
CMP, CTMP, cTMP, HTCTMP and mixtures thereof, and in that the formed tray has
been formed by press-drying using heat to a dry content of 90-95%, in that the fibre
material of the formed tray has a density in the order of 400-650 kg/ms3, and in that

the tray on its inside is coated with a protective barrier.

By choosing the mentioned kind of virgin fibre-based mechanical pulp of cellulose
as fibre material in the tray, several advantages are obtained. Fibres of mechanical
pulp are stiffer than any other type of cellulose pulp, such as chemical pulp or pulp
that is partly or fully comprised of recycled fibre. This means that the tray formed
from mechanical pulp is more resistant to deformation. The remaining residues of
natural resins in the mechanical pulp also causes the formed tray to be self-
hydrophobing, which is important in order for the tray to maintain its shape and
strength even in humid environments. Press-drying also introduces built-in stress
into the product which gives the rigidity at a low basis weight. Said stress is evenly
distributed and results in an additional contribution to the stability, due to the fact
that the fibres have been forced to a shape under heat and pressure into a fibre
network, Inner stress yields in this case a better strength and stability. The
hydrophobic fibres also prevent future penetration of water, which in turn also

promotes long-lasting strength and stability.

The formed tray has been formed by dry-pressing under heat to a dry content of 80-
95%, preferably to a dry content of 90-95%. This results in the forming of very
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strong hydrogen bonds between the individual fibres, and in the obtaining of a tray

with high resistance to compressive stress.

Press-drying is preferably performed at 250-280°C. This temperature interval
results in a good production efficiency. Higher temperatures may result in burning

of the fibre material.

By hard-compressing the fibre material in the compression method to a density in
the order of 400-650 kg/m3, a tray with high stiffness that can resist very high
compressive loads is obtained. When compressing to this density, the fibre material
is strong enough for use as food trays and will have a very good surface for
lamination of various plastic films as PET (polyethylene terepthalate), PA
(polyamide), PP (polypropylene), and PBT (polybutylene terephthalate). Both higher
and lower densities will create lamination and tightness problems. The correct
smoothness of the surface is a very crucial property and is very much linked to the
density of the tray. If for instance the density is too low (< 400kg/m3), the surface
will be too rough, causing pinholes in the lamination film. If the density is too high
(> 650 kg/m3). the surface will be too smooth and the lamination film will not

adhere/anchor well enough to the fibres.

According to a suitable embodiment, the invention is further characterised in that

said mechanical pulp comprises at least 75% CTMP.

According to one embodiment, particularly intended for the use as a tray for
foodstuff, such as ready-cooked food dishes, the invention is characterised in that

said protective barrier is constituted by an aqueous plastic emulsion.

A plastic emulsion of the above-mentioned kind is sprayed on the fibre tray and
subsequently “polymerised” (forming a film during drying just like water-based

paint) to a plastic film.

According to one embodiment, the invention is characterised in that said film of

PET, PA, PP, PBT or similar is applied on the formed tray through heat-lamination.
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The film can be clear, transparent and/or coloured. Normally, a black film is
preferred. A black film greatly facilitates the heat-lamination to the formed fibre
tray, since the added heat to a higher degree is absorbed by a black material than
by other colours. By using a black film, it is thus possible to achieve a sufficiently

high and even lamination temperature

PET has unique properties which makes is particularly suitable for the intended
application purpose. In connection with the lamination, the PET film changes from
an amorphous to a crystalline molecular structure. In crystalline form, the PET can
resist both heating and freezing. PET has in crystalline form a softening
temperature of approximately 220°C, which makes it resist heating in a
conventional oven. Moreover, PET in crystalline form is gas-tight and protects well

against migration of bacteria and flavouring agents.

In some cases PA, PP, PBT alone or in combination with EVOH (ethylene vinyl
alcohol copolymer) may be more suitable. The choice of film material depends on
what degree of air-tightness is needed and how the food is processed inside the
tray, will the tray be top sealed with another film or not. If for example an air-tight
tray is desired, i.e. suitable for chilled food for long storage, a co-extruded film with
EVOH is suitably used, as this is one of the most air-tight compounds after
aluminium. For frozen food there are lower demands, and a PET or PA film is

sufficient and may suitably be used.

PET in crystalline form can also resist vapour sterilisation (autoclavation), which is
performed under high vapour pressure and at a temperature of 125 -130°C. All
polymers are not suitable for this type of sterilisation. During vapour sterilisation,
the material gets in contact with vapour, which is something that not all polymers

can resist, such as for example PVC, polyethylene, and polyamide.

Amorphous PET, so-called APET, has a very high tensile strength and can therefore
be pressed down into very deep trays that are to be laminated. PET in crystalline

form, so-called CPET, has also a high wear resistance and resistance to chemicals.
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PET is also a very suitable material as regards the environment. PET is easy to
recycle from used trays. Due to the fact that PET has a very high tensile strength, it
is easy to separate PET in large flakes from the rest of the tray. PET is also suitable

for burning.

According to one embodiment, the invention is characterised in that the tray, by the
press-drying, has been provided with a smooth surface structure without

protruding fibres. By this, the risk of so-called “pin-holes” is eliminated.

According to one embodiment, the invention is characterised in that the tray has a
planar bottom and side walls that are straight to said bottom. This facilitates the
lamination to the plastic film. The use of straight side walls in relation to the
bottom has been made possible thanks to the fact that the tray according to the
invention, in contrast to other known trays for use as food package for ready-
cooked dishes, has a considerably higher resistance to compressive load. Previously
known trays are usually provided with special reinforcing bumps for obtaining an
acceptable load strength. Irregularities in the form of reinforcing bumps results in a

decreased lamination of the film.

According to one embodiment, the invention is characterised in that the opening of
the tray is surrounded by an outwardly extending and with said bottom parallel and
completely smooth rim. This has also been made possible by the fact that the tray
according to the invention is built by material that is stiff and resistant to high

compressive loads. A smooth rim facilitates the sealing of the tray with a lid.

According to one embodiment, the invention is characterised in that the tray is
formed from a suspension of fibre material having a pH between 6 and 8,5,
preferably between 7 and 8. It has been shown the tray is much stronger at a pH
close to a neutral pH value. This is believed to be caused by the formation of

stronger hydrogen bonds between the fibres at this pH value.
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According to one embodiment, the invention is characterised in that the fibre

material of the tray has been treated with a hydrophobing agent.

According to one embodiment, the invention is characterised in that said
hydrophobing agent is constituted by AKD (alkyl ketene dimer) or ASA (alkyl
succinic anhydride). These hydrophobing agents is suitable as it is resistant to both

freezing and heating.

According to another aspect, the present inventions provides a method of

manufacturing the above-mentioned trays.

According to another aspect, the present inventions provides a method of
laminating films on a fibre material. Said method enables lamination of various
films to a fibre material. The method is particularly useful when using a film
exhibiting increased E-modulus when stretched, such as PET, PA, and PBT films,
since this will yield a very even film. Other films are also suitable, but are then

preferably used in combination with another film.

Description of the drawings

The invention will in the following be described more in detail with reference to an
embodiment, which is shown in the appended drawing. In this drawing, Figure 1
shows an example of a tray according to the invention seen from above; Figure 2

shows a cross-section along the line II-II.

Description of embodiments

The shown tray has a planar bottom 1 and from that straight side walls 2, which
surround an opening 3. The opening of the tray is surrounded by an outwardly
extending and with said bottom parallel and completely smooth rim 4. The tray has
an inside and an outside. The tray is formed from a suspension of a fibre material of
mechanical pulp having a pH between 6 and 8,5, preferably between 7 and 8. It has
been shown that the tray becomes stronger when formed from a fibre suspension

having an essentially neutral pH value. The inside of the tray is coated with a film 7
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of PET or another film as mentioned above. The compression-moulded fibre tray has

been denoted by 8.

The manufacturing of the tray according to the invention is in principle performed

in the following way.

Dewatering trays having a shape that corresponds to that of the shape of the tray to
be manufactured is immersed into a bath in the form of a suspension of mechanical
pulp. The fibre material suitably comprises at least 75% CTMP. The fibre material of
CTMP has the advantage that is self-hydrophobing and results in a more porous
and thus more air-permeable structure than for example ground pulp, which in
turn improves the forming in the dewatering trays. CTMP is also advantageous
during the subsequent lamination with PET, as air can more easily pass through
the more porous structure in a formed fibre tray of CTMP compared to other
mechanical pulps. The dewatering trays for a fibre suspension of CTMP suitably

have a mesh size of 60 mesh or finer.

After the formation in the dewatering trays, the trays are transferred to a pressing
tool where press-drying under heat and high compressive pressure takes place in
one or several steps. Press-drying under heat should be continued until the
compression-moulded fibre tray has reached a dry content of 80-95%, preferably
90-95%. In order to obtain a stiff fibre tray, it is important that the press-drying
under heat is performed to the said dry content. It is not before this dry content

that the desired strong hydrogen bonds between individual fibres are developed.

Furthermore, the compressive pressure in the press-tools should be so high that
the fibre tray gets a density in the order of 400-650 kg/m3. If the density is too low,
the surface will be to rough, causing pinholes in the lamination film. On the other
hand, if the density is too high density, a very smooth surface is produced, and the
film will not glue/stick to the fibre material. It has been shown that a formed fibre
tray having said properties gets particularly good properties for use purposes, in
which the tray is exposed to great stresses in the form of high compression loads,

high heat under prolonged periods, freezing, as well as liquids and moisture. An
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example of a suitable application field is packages for ready-cooked dishes, where
the stresses of the above-mentioned kind are present and where there are no known
suitable solutions that can withstand both conventional and microwave-heating,

and still can be taken out from said ovens with bare hands.

According to one embodiment, a hydrophobing agent is added to the fibre
suspension. The intention is that the formed fibre tray thus should become strongly
water-repellent. Absorption of water would result in a great reduction of the tray’s
resistance to loads. According to a suitable embodiment, the hydrophobing agent is
AKD (alkyl ketene dimer). The advantage with this hydrophobing agent is that it is

resistant to both heating and freezing.

According to a suitable embodiment, the fibre trays are laminated on their inside
with a film of PET. A film of PET is particularly suitable. PET has a high tensile
resistance, which makes it possible to stretch the film in connection with the
lamination to the fibre tray without it braking. When using a film of PET having a
thickness of 50 um, trays having a depth of at least 5 cm can be formed without

problem.

The film is applied as a web over the pre-formed fibre tray and is sucked down into

the tray using vacuum, while the film is heated for lamination using heat radiation.

The PET film is suitably black, for the reasons described above. It may also be clear,
transparent and/or coloured. The PET film is constituted of amorphous polyester.
The colouring is performed by a so-called master batch, comprising colour pigments
in concentrated form, in connection with the extrusion of the film. During
stretching of the film, in connection with the lamination, the film is extended and
the thickness of the film will in a laminated state be less than 50 um. During the
lamination process, the amorphous structure is crystallised and is transformed into
CPET, i.e. a crystalline polyester. A film of CPET having a thickness of
approximately 10 um is essentially gas-tight and bacteria-tight. CPET film has a low
moisture absorption, high wear resistance and is resistant to chemicals. Depending

on end use, other films may be more suitable. When the tray needs a top film to
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protect the food, it may sometimes be difficult to glue a film on CPET. In such
cases, a top film of PA/PP film is easier to glue/adhere to said tray. There is always
a co-operation between different films and the choice of top and lamination film

must always be judged and tested individually.

The pressing tools for the press-drying are suitably completely smooth in order to
achieve a surface structure on the formed tray that is smooth and without
protruding fibres, which may give rise to “pin holes” in the plastic film during its

lamination.

In the following, tests that have been performed on an embodiment in the form of a

fibre tray of CTMP and a PET film laminated to said fibre tray.

The tested trays have a very good surface finish, good stability and high heat
insulation capacity, which make them well suited for e.g. heating of ready-cooked
dishes in microwave and conventional ovens. The good heat insulation capacity
makes it possible to hold the tray containing the heated dish in the hand, without
any risk of getting burned.

The migration is very low, whereby the trays are well suited for direct contact with
foodstuff. When packaged in a modified atmosphere, a plastic laminate having a low

permeability is suitable.

The form stability of the trays makes them suitable for automated handling in filling

and packaging machines.

The tests have been performed on the heat resistance of the trays, filled and
unfilled, to verify that they can be used for serving hot food and in for example
airplanes. As is seen below, the tests show that trays according to the invention

have a very high heat resistance.

The trays have also been tested in respect of autoclavation and pasteurising,

respectively, with good results. The tests have been performed with and without a
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plastic bag around the trays. The reason for using a plastic bag, is to simulate a
tray sealed with a lid film, which should always be the case during autoclavation

and pasteurising.

The trays have a very good stability and resist very high loads before any breakage

has been observed.

In summary, it can be concluded that the trays are well suited for a large number of

applications, both for foodstuff and technical products.

Description of the manufacturing process

Reslushed or fresh CTMP is formed on a wire net or similar device (from a
consistency of about 1% up to about 15%) to its desired tray shape. The formed tray
is then dried between hot tools in several stages with the help of vacuum and
compressed air, to the desired dryness of about 90%, which is suitable for
imparting a sufficient rigidity to the tray. Additional hydrophobising agents and
retention aids are added to the stock before dewatering in order to improve the
production, since the retention aids speeds up the dewatering process and binds
the fine material (very small fibre fragments) to the fibre web. The performance of
the production is improved since a large part of the hydrophobing agents stick to
the fine material, and the retention aids keeps said fine material from being flushed
out with the white water. The provision of the barrier-coating or lamination takes
place immediately after the trays have been dried to about 90% dryness. The trays
may be checked with a metal detector before delivery to the user, since metal
fragments are completely forbidden in food trays for many reasons, e.g. it may be
harmful to get sharp pieces if metal into your body and if metal pieces are put into

a microwave oven, they can cause a fire

Examples

Tested materials

Polyester-laminated fibre trays formed of CTMP from a suspension. The dimensions

of the trays were 173 x 117 x 30 mm.
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Testing
Surface weight measurements were performed according to ISO 536:1995. Samples

were taken from the bottom and the side walls of the trays.

Measurements of the thickness and density were performed according to ISO

534:1998. Samples were taken from the bottom and the side walls of the trays.

Measurements of the tear strength were performed according to ISO 1974:1990.

Samples were taken from the bottom and the side walls of the trays.

Absorption of water
A. The weights of the trays were measured, after which the whole tray was
submerged under water for 60 seconds. After drainage of the water and drying in

air for 1 minute, the tray was weighed again. The gain in weight was reported.

B. The weights of the trays were measured, after which they were filled with 5 dl of
water and were left to stand in room temperature for 24 hours. After 1 minute (B1),
and 15 minutes (B2) of drying time, the tray was weighed again. The gain in weight

was reported.

Measurements of the compressive strength were performed between plane-parallel
loading plates with a compression speed of 10 mm/minute. The maximal load
capacity of the trays was measured on new trays, O-tests, and on trays after

autoclavation.

Autoclavation was performed on 5 trays, each filled with 100 ml of water. The trays
were autoclavated at different temperatures and times, both enclosed in plastic

bags and without plastic bags.

The temperatures and times were 120°C for 60 minutes, 100°C for 45 minutes, and
90°C for 1 minute (pasteurisation), after which the trays were dried in drying

chambers at 50°C for 1 hour.
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1 tray from each temperature was compression-tested.

Tests of fire smoke was performed on 6 trays filled with lasagne. The trays were
placed in a Regina Culinesse hot air oven from Husqvarna having a temperature of
225°C £ 5°C under 90 minutes. Any presence of fire smoke was judged visually by

two independent persons.

Empty trays were tested to control possible ignition in oven. The temperature was
measured by infrared non-contact temperature meters. At a surface temperature of
290°C, the underside of the trays was discoloured, but apart from that, the trays
were intact. No ignition occurred, which is in line with previous experience, namely
that organic material like cellulose does not normally self-ignite in temperatures

below 400°C. Kitchen ovens are also limited to 300°C to prevent self-ignition.

Result
Surface weight
Thickness (uM) Density (kg/ms3)
(g/m?)

Tray Bottom Side Bottom Side Bottom Side
1 1168 748 581 456 497 609
2 1436 773 594 483 414 625
3 1341 703 596 476 445 677
4 1474 805 626 526 425 654
5 1466 852 633 523 432 614

6 1322 597 452

7 1346 591 439

8 1345 667 496

9 1332 654 491

10 1143 594 520
Average 1337 776 613 493 461 636
Std. dev. 111,5 56,4 29,7 30,6 36,6 28,9
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Tear strength (mN)

Tear index (Nm2/kg)

Tray Bottom Side Bottom Side
1 8290 5990 14,3 13,1
2 8060 4750 13,6 9,8
3 10600 8770 17,8 18,4
4 9420 4280 15,1 8,1
5 8490 5290 13,4 10,1
6 5450 9,1
7 6540 11,1
8 9330 14,0
9 7760 11,9
10 6380 10,8
Average 8032 5816 13,1 11,9
Std. dev. 1569,8 1769,8 2,5 4,0

The abbreviation Std. dev. stands for standard deviation.

Absorption of water

PCT/SE2007/050190

A B-1 B-2
Tray g % g % G %
1 2,1 12,8 0,75 4,3 0,73 4,3
2 1,8 11,4 0,81 4,6 0,78 4,6
3 1,9 12,6 0,27 1,6 0,27 1,6
4 1,9 11,6
5 1,7 10,4
Average 1,6 11,8 0,6 3,5 0,6 3,5
Std. dev. 0,15 0,97 0,30 1,65 0,28 1,65
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Compression to maximum load in N, compression in mm

O-test
Tray N mm
1 531 7,6
2 602 6,9
3 576 6,7
4 489 6,4
5 488 11,1
Average 537,2 7,7
Std. dev. 51,2 1,93
After autoclavation
90°C
1 min.
N mm
567 6,7 With plastic bag
553 12,0 Without plastic bag
After autoclavation
45 min. 100°¢
N mm
572 8,8 With plastic bag
427 9,3 Without plastic bag
After autoclavation
60 min. 120C
N mm
573 9,9 With plastic bag
493 7,1 Without plastic bag
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Visual judgment of the fire smoke

After a few minutes in the oven at a temperature of 225°C, the plastic began to
come off at the edges of all trays. After 90 minutes, the outside of the trays was
slightly brown-coloured. No smoke could be detected. The packaged foodstuff was

relatively charred on the upper side.

Ignition test
The surface of the tray became brown, but the rest of the tray remained intact at

290°C. No ignition occurred.

In addition to the tests mentioned above, the above-mentioned trays were also
tested as to migration. Tests were performed according to ISO EN-1186-14, which is
intended for migration-testing of plastics, that when used, get in contact with fatty

foodstuff. The test media were constituted by iso-octane and 95% ethanol.

Total migration

Total migration
Sample Media Test conditions Average
(mg/dm?2, sample)
1 95% ethanol 6h 60°C -0,6; -0,5; -0,6 <1
1 iso-octane 4h 60°C -0,1; -0,4; -0,3 <1

The migration average is based on a triple analysis according to EN-1186. The

accepted value of migration in packages for food is <10 mg/dm?2.

The transmission of oxygen through the plastic film and the fibre material was

measured according to ASTM D 3985-95 using a so-called “coulometric sensor”.

Oxygen-transmission result

Transmission of
Sample | Test conditions | Area (cm2) oxygen Average

(cm3/m?2/day)

1 23°C, 0% RH 5 278,81; 213,99 246,4
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The transmission of water vapour through the plastic film and the fibre material

were measured according to ASTM F 1249-90 using a modulated infrared sensor.

Transmission of water vapour

Transmission of
Area
Sample Test conditions : ) water vapour Average
cm?
(cm3/m?2/day)
1 23°C, 100% RH S 45,46; 63,65 54,6

The invention is not limited to the above-described embodiments, but can also be

modified within the scope of the following patent claims.

The chosen materials and method of manufacturing according to the invention
enable a free selection of the shape of the tray. The walls of the tray need of course
not be straight vis-a-vis its bottom, but may have any arbitrary curved shape. The

rim need not be parallel with the bottom of the tray, but may be curved.

The trays according to the invention, having a thickness in the order of 1 mm,
results in, as is apparent from the reported tests, a high load resistance. Said
resistance may of course be increased more by choosing a thicker tray. The
manufacturing process using compression-moulding also makes it possible to
reinforce the tray locally, by for example designing the tray with thicker
reinforcement beams, which are formed in connection with the compression-

moulding.

AKD has proven to be a suitable hydrophobing agent. Other hydrophobing agents
are however possible. If the tray is to be used for ready-cooked dishes, then a

hydrophobing agent that resists both freezing and heating should be chosen.

Black PET film gives a high and even lamination temperature. The PET film may
within the scope of the invention be selected in an arbitrary colour, and may be

provided with a colour-print with text and/or pattern, for example a picture pattern.
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Other films like PA, PP, PE, PBT, sometimes in combination with EVOH, may also
be used depending on end use/customer demands, such as the addition of
customer profiles, length of food storage, conditions under which the storage is to

take place, etc.

In the above-described embodiments, the fibre material is constituted by CTMP. The
invention is however not limited to the selection of CTMP. Other fibre materials are

possible within the scope of the following patent claims.

The tray according to the invention is formed from a suspension of a fibre material
of cellulose comprising at least 75% virgin fibre-based mechanical pulp from the
group TMP, CMP, CTMP, ¢cTMP, HTCTMP and mixtures thereof. By the term ¢TMP,
as is well-known by the person skilled in the art, is meant a CTMP with a lower
amount of added chemicals. The term HTCTMP is also known by the person skilled
in the art and relates to a high-temperature CTMP.

Smaller additions of other types of cellulose pulp than those of the above-mentioned
group or mixtures thereof are possible within the scope of the following patent
claims. For example, an addition of chemical pulp or recycled pulp, or mixtures

thereof, is possible.
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Claims:

A compression-moulded tray of fibre material, said tray having an opening (3),
an inside (5) and an outside (6), wherein the tray in a compression method is
formed from a suspension of a fibre material of cellulose comprising at least
75% virgin fibre-based mechanical pulp from the group CMP, CTMP, cTMP,
HTCTMP and mixtures thereof, and in that the formed tray has been formed
by press-drying using heat to a dry content of 80-95%, preferably 90-95%, in
that the fibre material of the formed tray has a density in the order of 400-650

kg/m3, and in that the tray on its inside is coated with a protective barrier.

The tray according to claim 1, wherein said cellulose pulp comprises at least

75% CTMP.

The tray according to claim 1 or 2, wherein said protective barrier is
constituted by an emulsion-based barrier that has been polymerised to a film
by the addition of an initiator, or has dried to a film, on the tray.

The tray according to any of claims 1-3, wherein said protective barrier is
constituted by a film (7) of PET, PA, PP, PE, PBT, EVOH or combinations

thereof.

The tray according to any of the preceding claims, wherein said film (7) or

protective barrier has been heat-laminated onto the formed tray.

The tray according to claim 5, wherein said film (7) is black.

The tray according to claim 5, wherein said film (7) is transparent.

The tray according to any of the preceding claims, wherein said tray has a

smooth surface structure without any protruding fibres.
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The tray according to any of the preceding claims, wherein the fibre material of

the tray has been treated with a hydrophobing agent.

The tray according to claim 9, wherein the hydrophobing agent is selected

from AKD (alkyl ketene dimer) and ASA (alkyl succinic anhydride).

The tray according to any of the preceding claims, wherein said tray has a

planar bottom (1) and side walls (2) that are straight to said bottom.

The tray according to claim 11, wherein the opening (3) of the tray is
surrounded by an outwardly extending and with said bottom parallel and

completely smooth rim (4).

A method of producing a fibre tray, comprising the steps of:

-forming a fibre tray by dewatering an aqueous suspension of cellulose from 1
to 15 % in the forming section comprising at least 75% virgin fibre-based
mechanical pulp from the group, CMP, CTMP, cTMP, HTCTMP and mixtures
thereof using a dewatering tray;

-press-drying the formed tray to a dry content of 80-95% and a density of 400-
650 kg/m3; and

-coating the dried fibre material with a protective barrier.

The method according to claim 13, wherein said press-drying is performed at

250-280°C.

The method according to claim 13 or 14, wherein said protective barrier is
applied by coating a surface of the formed fibre material with a plastic
emulsion that is polymerised to a film by the addition of an initiator, or dries

to a film, on the tray.

The tray according to any of claims 13-15, wherein said protective barrier is

constituted by a film of PET, PA, PP, PE, PBT, EVOH or combinations thereof.
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The method according to any of claims 13-16, wherein said film or protective

barrier is secured to the formed tray by heat-lamination.

The method according to any of the preceding claims, wherein the tray is
formed from a suspension of fibre material having a pH between 6 and 8,5,

preferably between 7 and 8.

A method of laminating a film or a protective barrier on a fibre material
comprising at least 75% virgin fibre-based mechanical pulp from the group
CMP, CTMP, cTMP, HTCTMP and mixtures thereof fibre, comprising the steps
of

-press-drying the fibre material to a dry content of 80-95% and a density of
400-650 kg/m3;

-applying said film or protective barrier on said fibre material; and

-laminating said film or protective on said fibre material.

The method according to claim 19, wherein said protective barrier is applied
by coating a surface of the formed fibre material with a plastic emulsion that is
polymerised to a film by the addition of an initiator, or dries to a film, on the

tray.

The method according to claim 19 or 20, wherein said film or protective barrier

is secured to the formed tray by heat-lamination.

The method of according to any of claims 19-21, wherein the applied film is

PA, PP, PE, PBT, EVOH, APET, or combinations thereof.

The method of according to any of claims 19-21, wherein the applied film is a

film exhibiting increased E-modulus when stretched.
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