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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a process for
packaging amorphous polyolefins or other similar vis-
cosity thermoplastic materials. The present invention
more particularly relates to a process of packaging
amorphous polyolefins, or other similar thermoplastic
materials, into a thin-wall polyolefin container that is lat-
er melt blended with the contents in its end use.

BACKGROUND OF THE INVENTION

[0002] Amorphous polyolefins (APOs) are well known
and are very useful in adhesives, roofing compositions,
cable flooding, caulks and sealants. APOs are produced
and transferred or shipped in many forms for incorpora-
tion into final compositions. APOs are generally tacky at
room temperature and have a low degree of crystallinity
and are therefore, not easily formed into powders or pel-
lets for shipment.

[0003] The manufacturers of APOs, and other ther-
moplastic materials having similar melt viscosities, have
struggled with finding an economical and practical way
of delivering these raw materials to compounders or end
users in a form that is generally easily manageable and
cost efficient. There have been serious shortcomings in
finding practical transportation means and user-friendly
packaging for APOs. Many compounders and end users
are not equipped to handle tank cars of bulk molten ma-
terial. Small solid APO slats coated with a non-tacky
substance are more useable, but are much more expen-
sive due to high production processing costs. The form
most economical to use is solid APO blocks packaged
in release coated paper. However, the unwrapping and
handling of a solid APO block is very labor intensive and
generates substantial paper waste.

[0004] There have been several processes aimed at
providing useful solid forms of low viscosity hot-melt,
thermoplastic products such as hot-melt adhesives,
APOs and asphalt compositions that do not require un-
wrapping. U.S. Patent 4,748,796 (1988) discloses an
elaborate process of solidifying adhesive compositions
in molds which are coated with an electrostatically held
screen of powder. U.S. Patent 5,160,686 (1992) disclos-
es another process involving complicated machinery for
blowing a hot gas curtain between a polypropylene mold
and a stream of hot-melt-blown hydrogenated castor oil
designed to coat a molten hot melt adhesive as it solid-
ifies.

[0005] U.S.Patent5,109,892 (1992) discloses a proc-
ess wherein a rigid free-standing thick walled (0.25 - 4
mm) polyolefin container is filled with molten APO with-
out melting, even though the container has a melting
point below the temperature at which the molten APO
is flowed into the container. U.S. Patent 5,109,892 dis-
closes that the relationship between the maximum fill
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temperature and the container thickness for that proc-
ess is demonstrated by the linear equation wherein the
fill temperature is preferably less than about Y°C,
wherein Y equals 0.34 times the melting point of the con-
tainer material (°C), times the minimum wall thickness
of the container (mm), plus 143. For packaging of APOs
in polyolefin containers at flowable fill temperatures, this
equation limits container thickness to no less than about
0.25 mm.

[0006] The process of U.S. Patent 5,109,892 is attrac-
tive since there are no wasteful molds or elaborate cool-
ing methods required. However, the polyolefin container
has provided too great of a percentage of polyolefin
when the APO or other similar viscosity thermoplastic
material and container are melted together for end use.
Also, thicker walled molded containers are relatively
more expensive to make than thin walled molded con-
tainers.

[0007] Since then, alternate processes using thin
walled containers have been disclosed and require very
elaborate and expensive equipment. U.S. Patent
5,292,468 (1994) discloses a process involving spinning
nozzles which spray a complex protective web of non-
pressure sensitive adhesive into the interior of a mold
prior to filling with hot melt adhesive.

[0008] U.S.Patent5,307,608 (1994) discloses a proc-
ess for packaging asphalt wherein a floatable mold is
lined with a 0.025 to 0.45 mm polypropylene or polyeth-
ylene film required to have a melting point higher than
the molten fill temperature. The small percentage of
container material in the solid package is very useful.
But the disclosed process requires an elaborate convey-
or driven cooling system to keep the container material
from melting.

[0009] U.S.Patent5,401,455 (1995) discloses anoth-
er process using a thin (0.0025 - 0.125 mm) polyethyl-
ene based nonrigid film requiring a mold and either a
heat sink or refrigerant to keep the thin film from melting.
[0010] In light of the above, it would be very desirable
to be able to cheaply produce APOs or materials having
similar melt viscosities in a solid non-tacky form having
a small percentage of packaging which can be melted
along with the material being packaged. It would further
be desirable to have a process utilizing a thin walled
container requiring no waste while requiring no heat
sinks or elaborate cooling equipment.

SUMMARY OF THE INVENTION

[0011] The present process for packaging thermo-
plastic materials comprises:

(a) supplying, at a flowable temperature, a thermo-
plastic material having a Brookfield Thermosel Vis-
cosity of about 1 to 200,000 milliPascal-seconds
(mPaes) at 190°C wherein the said flowable tem-
perature is less than about y°C wherein y is equal
to 2.7 times the melting point of the polyolefin con-
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tainer material in degrees Celsius, times the nomi-
nal wall thickness of the polyolefin container in mil-
limeters, plus 25;

(b) flowing said thermoplastic material into a mold-
ed polyolefin container having a minimum wall
thickness of about 0.1 mm to less than 0.25 mm
wherein the material of said polyolefin container has
a melting point below the temperature at which said
thermoplastic material is flowed into the polyolefin
container; and

(c) slowly cooling the filled polyolefin container;

wherein said process is conducted at ambient condi-
tions.

[0012] Another aspect of the present invention is a
process for packaging thermoplastic materials compris-

ing:

(a) supplying, at a flowable temperature, a thermo-
plastic material having a Brookfield Thermosel Vis-
cosity of about 1 to 200,000 milliPascal-seconds
(mPa-s) at 190°C wherein said flowable tempera-
ture is less than about y°C wherein y is equal to 2.65
times the melting point of the container material in
degrees celsius, times the nominal wall thickness
of the container in millimeters, plus 47.7;

(b) flowing said thermoplastic material into a mold-
ed polyolefin container having a minimum wall
thickness of at least 0.1 mm to less than 0.25 mm,
wherein the material of said polyolefin container has
a melting point below the temperature at which said
thermoplastic material is flowed into the container,
wherein said polyolefin container is in contact with
a metal heat sink;

(c) slowly cooling the filled polyolefin container
while remaining in contact with said metal heat sink;

wherein said process is conducted at ambient condi-
tions.

DESCRIPTION OF THE INVENTION

[0013] The applicant has unexpectedly discovered
thatan APO, or other similar viscosity thermoplastic ma-
terial, can be flowed into a molded polyolefin container
having a wall thickness of as little as 0.1 mm at a tem-
perature above the melting point of the container mate-
rial, without the need for an elaborate cooling of the out-
side surface of the filled container.

[0014] The process of the present invention is partic-
ularly surprising in view of U.S. Patent 5,109,892 (1992)
which discloses a clear linear mathematical relationship
which establishes that the minimum wall thickness of a
molded polyolefin container which will resist melting un-
der flowable APO temperatures at ambient processing
temperatures is about 0.25 mm. Therefore, it was most
surprising to find that thinner polyolefin containers hav-
ing a minimum thickness from about 0.1 mm to below
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0.25 mm could be used for molten filling of APOs under
ambient processing conditions.

[0015] The process of the present invention is further
surprising in view of U.S. Patent 5,401,455 (1995) which
teaches a process for packaging hot melt adhesives
wherein the flexible ethylene-based polyolefin contain-
ers having wall thicknesses typically up to 0.125 mm are
supported by molds which must be in contact with a re-
frigerant gas or liquid heat sink to prevent the polyolefin
container from melting under fill temperatures which are
even lower than typical APO fill temperatures. However,
the process of the present invention is conducted at am-
bient conditions using no elaborate forms of cooling
such as refrigerated gas and cooling pools.

[0016] A further unexpected aspect of the present in-
vention is the increased difference attainable between
the fill temperature and the melting point of the polyolefin
container, without melting the polyolefin container, when
the present process is conducted with the polyolefin
container being in contact with a metal heat sink such
as a metal pail. While previous processes have dis-
closed using cooling methods such as liquid heat sinks
and refrigerant gas to dissipate heat from the container
walls, there have been no disclosures teaching that a
metal substrate would dissipate heat from thin polyolefin
container walls. In fact, previous patents disclosing use
of metal pails for supporting flexible liners for hot melt
filling disclose that it is critical that the metal pails be
cooled by elaborate means such as a cooling pool.
[0017] The batch inclusion packaging process of the
present invention is conducted at ambient conditions
and includes supplying an APQO, or other thermoplastic
material having a Brookfield Thermosel Viscosity of
about 1 to 200000 mPa-s at a flowable temperature into
a molded polyolefin container having a minimum wall
thickness of about 0.1 mm to less than 0.25 mm, where-
in the polyolefin container material has a melting point
below the temperature at which the thermoplastic ma-
terial is flowed into the container. The present process
also includes slowly cooling the filled container at ambi-
ent processing temperatures. The container does not
melt under the flowable fill temperatures required for the
process of the present invention.

[0018] The APOs and other thermoplastic materials
packaged according to the process of the present inven-
tion are normally soft and tacky at about room temper-
ature, solidify slowly and have a low degree of crystal-
linity. The process of the present invention can be used
to package any low viscosity hot-melt thermoplastic
product such as APOs, waxes, hot-melt adhesives, as-
phalt compositions and the like.

[0019] The thermoplastic materials packaged by the
present process are meltable and preferably have a
Ring and Ball Softening Point (RBSP) between about
80°C and 160°C, and a Brookfield Thermosel Viscosity
between about 1 and 200,000 milliPascal-second
(mPa-s) at 190°C. (1 Centipoise (cP) is equivalent to 1
mPa-s). These thermoplastic materials more preferably
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have a RBSP between about 100°C and 160°C and a
Brookfield Thermosel Viscosity between about 10 and
100,000 mPa-s at 190°C with a RBSP between about
120°C and 160°C and a Brookfield Thermosel Viscosity
between about 20 and 50,000 mPa-s at 190°C being
most preferable.

[0020] The preferred thermoplastic materials to be
packaged by the present process are APOs. Suitable
APOs packaged by the present process include, for ex-
ample, poly-alpha-olefins and amorphous copolymers
and terpolymers. The more preferred APOs are amor-
phous polypropylenes and amorphous copolymers of
propylene and at least one other alpha olefin such as
ethylene, 1-butene, 1-hexene or 1-octene. Such APOs
are known in the art and are disclosed in U.S. Patent
3,954,697 and U.S. Patent 3,923,758.

[0021] The thin wall molded polyolefin container is
preferably prepared from polyolefins that are compatible
with asphalt and polymer blends. These polyolefin ma-
terials are preferably selected from the group consisting
of polypropylene homopolymers, ethylenepropylene co-
polymers, impact copolymers, filled polypropylenes and
polypropylene blended with another compatible poly-
mer such as polypropylene-polyethylene blends. The
container is more preferably made from polypropylene
homopolymers.

[0022] Ethylene based polyolefins are less preferred
container materials for packaging APO and asphalt
compositions. High density polyethylene (HDPE) can be
used as the thin wall molded plastic container, but its
compatibility with asphalt and APO is questionable. Low
density (LDPE) and linear low density polyethylene
(LLDPE) can also be used, but the lower melting points
of these materials would require either filling tempera-
tures lower than that normally used to flow APO or as-
phalt or some elaborate means of cooling such as a wa-
ter bath or water spray. However, such ethylene based
thin wall containers would have more suitability in the
present process when packaging other materials such
as certain low softening point adhesives.

[0023] Exceptwhere specified otherwise, the thin wall
molded polyolefin container of the present process is
freestanding. The term "freestanding"”, as used herein,
means not only that the container is capable of standing
alone due to it's rigidity, but it also means that it is not in
contact with any other objects which could dissipate
heat such as heat sinks.

[0024] The thin wall molded polyolefin container of the
process of the present invention is flexible yet rigid
enough to stand unsupported by other means, prefera-
bly a cylindrical container such as a pail liner. No waste-
ful mold is required for filling these containers. Thatis a
benefit to this process since most molds have only a lim-
ited number of uses under such fill temperatures. Mold-
ed polyolefin containers of this type inherently have dif-
ferent wall thicknesses at different points along the con-
tainer wall. These containers are most commonly de-
scribed by their nominal wall thickness, which is the av-
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erage thickness as measured by several different areas.
However, it is the thinnest point on the container walls
which limits the integrity of the container upon being
filled with hot molten material.

[0025] The thin wall molded polyolefin container has
a minimum wall thickness, or thinnest point, of about
0.10 mm to less than 0.25 mm, preferably about 0.15
mm to 0.20 mm. The maximum wall thickness of the thin
wall molded plastic container is preferably about 2.0
mm, with a maximum wall thickness of about 1.0 mm
being most preferable.

[0026] The wall thickness of the container is prefera-
bly kept to a minimum. A container having a thicker wall
than necessary will be more costly to produce and take
longer to melt in the final application. A thicker wall con-
tainer is also more difficult to mold using low cost mold-
ing techniques such as vacuum molding or thermofor-
ming.

[0027] The thin wall molded polyolefin container can
have dimensions of any size, but preferably has an outer
diameter or width of about 10 to 100 cm, having a vol-
ume of about 1 to 250 liters. The thin wall molded poly-
olefin container more preferably has an outer diameter
of about 15 to 70 cm and a volume of about 5 to 70 liters.
[0028] The molded thin wall polyolefin container used
in the present invention is made of a material that has
a melting point below the fill temperature at which the
thermoplastic material is flowed into the container. The
thin wall molded polyolefin container preferably has a
temperature gradient (AT) across the container wall be-
tween about 0.1 to 50°C per 0.1 mm when filled at room
temperature. The preferred melting point of the contain-
er is equal to a temperature between 1 and 50°C below
the temperature at which the thermoplastic material is
flowed into the container. The melting point of the con-
tainer material is more preferably a temperature be-
tween 1 and 25°C below the fill temperature. A container
having a melting point closer to the fill temperature is
typically more useful. However, the container material
chosen should depend on the end use of the batch in-
clusion package.

[0029] The term "room temperature" for present pur-
poses is defined as ambient processing temperatures
between about 22°C and 35°C. The process of the
present invention is conducted at ambient conditions.
Ambient conditions is defined herein as ambient
processing conditions wherein the polyolefin container
is not in contact with fluid cooling means such as a re-
frigerant gas or liquid heat sinks such as cooling pools
in order to keep the polyolefin container from melting.
[0030] Conducting the present process at room tem-
perature, the melting point of the container material
should be no lower than 50°C below the fill temperature.
However, if the present process is conducted at ambient
temperatures less than about 22°C the melting point of
the container material can be as low as 70°C below the
fill temperature.

[0031] The molten, or flowable thermoplastic material
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can be flowed into a singular container. However, it is
preferred that the molten, or flowable material be flowed
into a plurality containers as this will increase production
rates and lower production costs.

[0032] The rate at which these thin wall molded poly-
olefin containers are filled with the flowable thermoplas-
tic material is preferably between about 1 and 150 kilo-
grams per minute per container. The fill rate is more pref-
erably between about 2 and 50 kilograms per minute
per container and most preferably between 4 and 40 kil-
ograms per minute per container.

[0033] Once the thin wall molded polyolefin container
is filled with the flowable or molten thermoplastic mate-
rial, the container is allowed to cool slowly at ambient
conditions. Methods of elaborate cooling such as a wa-
ter bath are not required. When the filled thin wall mold-
ed polyolefin container is allowed to cool at ambient con-
ditions, the container should not have any significant
contact with other containers (except at the lip) contain-
ing molten material for about 8 to 24 hours. In other
words, the filled containers should not be stacked until
the APO or other similar viscosity thermoplastic material
has cooled. These containers are more preferably iso-
lated from significant contact with other containers for
at least about 8 hours.

[0034] The molten thermoplastic material in the thin
wall molded polyolefin container is preferably cooled as
fast as possible without resorting to complicated cooling
means. The cooling rate is preferably at about 0.05°C
to 0.45°C per minute. The final cooled temperature re-
quired prior to contact with other containers will be de-
termined according to the particular thermoplastic ma-
terial. A generally useful final cooling temperature is a
core temperature of about 100°C.

[0035] The term "flowable temperature" as used here-
in simply refers to the temperature at which the thermo-
plastic material must reach in order to have enough flow-
ability to be delivered at a reasonable rate. The rate is
preferably between 1 to 150 kilograms per minute per
container.

[0036] The flowable temperature at which the thermo-
plastic material is flowed into the freestanding thin wall
molded polyolefin container is preferably less than
about Y°C, wherein Y = 2.7 times the melting point (Tm)
of the thin wall molded polyolefin container in degrees
celsius, times its nominal wall thickness in millimeters
(mm), plus 25, according to formula (l) below:

Y = (2.7 * Tm * nominal wall thickness) + 25 h

wherein Tm is degrees celsius, and thickness is
in mm, and the nominal wall thickness is calculated as
the average thickness of the container wall.
[0037] In the preferred process of the present inven-
tion, wherein a thermoplastic material is delivered into
a polyolefin container, the flowable temperature is pref-
erably about 110 to 215°C, more preferably about 160
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to 215°C. The thermoplastic material is generally heat-
ed or maintained at an elevated temperature in a heated
vessel prior to being flowed into the molded polyolefin
container. This vessel is preferably a heated storage
container to which amorphous polyolefin is transferred
to during the polymerization reaction.

[0038] The present invention also includes an alter-
nate process for packaging thermoplastic materials us-
ing a metal heat sink. This alternate process comprises
flowing a thermoplastic material having a Brookfield
Thermosel Viscosity of about 1 to 200,000 milliPascal-
seconds (mPa-s) at 190°C into a molded polyolefin con-
tainer having a minimum wall thickness of at least 0.1
mm wherein the material of said polyolefin container has
amelting point below the temperature at which said ther-
moplastic material is flowed into the container, and
wherein the polyolefin container is in contact with a met-
al heat sink. This alternate process also includes slowly
cooling the filled polyolefin container while remaining in
contact with said metal heat sink. This alternate process
is also conducted at ambient conditions.

[0039] In the alternate process of the present inven-
tion wherein a metal heat sink is used, the minimum wall
thickness of the polyolefin container is preferably about
0.1 mm to less than 0.25 mm, more preferably about
0.15 mm to 0.20 mm.

[0040] The flowable temperature at which the APO or
other similar viscosity thermoplastic material is flowed
into the thin wall molded polyolefin container in contact
with a metal or other similar heat sink is preferably less
than about Y°C, wherein Y = 2.65 times the melting point
(Tm) of the thin wall molded polyolefin container in de-
grees celsius, times its nominal wall thickness in millim-
eters (mm), plus 47.7, according to formula (Il) below:

Y = (2.65 * Tm * nominal wall thickness)+ 47.7 (1

wherein Tm is in degrees celsius, thickness is in
mm, and the nominal wall thickness is calculated as the
average thickness of the container wall.
[0041] Employment of a heat sink material with a ther-
mal conductivity greater than about 46 J/m-°C-s (11 cal/
m*°C*s (calories/meter*degree*second)), the thermal
conductivity of steel, will allow even greater fill temper-
atures than given by equation (Il). Materials such as alu-
minum, copper and silver would be examples of such
materials. The alternate process of the present inven-
tion is preferably conducted by placing the polyolefin
container inside a metal container such as a metal pail.
[0042] The mathematical relationships shown by for-
mulas (1) and (Il) above are generally linear and repre-
sent a fill temperature below which the thin wall molded
polyolefin container will not melt.
[0043] The use of a lid is not required. However, if the
container is cooled with water, a lid or cover is generally
required prior to cooling.
[0044] The preferred type of fill apparatus generally
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includes conventional quick opening valves that are
manually, mechanically, hydraulically or pneumatically
controlled and include for example butterfly valves. Oth-
er more sophisticated filling apparatus may be used
such as gravimetric or volumetric type filling devices.
[0045] The molten thermoplastic material cools as it
flows towards the wall of the container. The hottest point
of the filled container is the center of the container of
molten material. The molten material resting against the
inside wall of the container is generally at a temperature
higher than the melting point of the thin wall molded
polyolefin container, but does not melt the polyolefin
container material in the process of the present inven-
tion since there is an adequate AT across the container
wall. However, should the outside wall temperature of
the thin wall molded polyolefin container surpass the
melting point of the container material, the container will
soften and melt at that point. Thus, care must be taken
to avoid significant contact with other hot containers. Al-
so, the container should not be overfilled since hot mol-
ten material flowing down the outside of the thin wall
molded polyolefin container would significantly de-
crease the AT across the container wall, allowing the
outside of the container to reach its melting point, there-
by melting the container.

[0046] The present invention includes a batch inclu-
sion package comprising a molded polyolefin container
containing a solid block of thermoplastic material essen-
tially filling the void of the container wherein the polyole-
fin of the molded container has a melting point below
the flowable temperature of said thermoplastic material
and the container has a minimum wall thickness of about
0.1 mm to less than 0.25 mm. This batch inclusion pack-
age can be melted for end use without the need to sep-
arate the container from the contents.

[0047] The following examples illustrate the present
invention and are not intended to limit the reasonable
scope thereof.

EXAMPLES

[0048] The melting point of the container materials
used in the Examples was determined by differential
scanning calorimetry (DSC), according to ASTM D3418.

EXAMPLE 1

[0049] This Example illustrates some of the limits of
the process of the presentinvention. One of the less pre-
ferred polyolefin container materials, low density poly-
ethylene (LDPE), was used. This Example illustrates the
importance of the particular polyolefin container materi-
al and the importance of using a container material hav-
ing a melting point which is not too far below the fill tem-
perature.

[0050] A vacuum formed low density polyethylene
(LDPE) 5-gallon (18.9 liter) pail liner was placed inside
of a 5-gallon (18.9 liter) metal pail, then filled with a mol-

10

20

25

30

35

40

45

50

55

ten amorphous propylene-ethylene (APE) copolymer at
a fill temperature of 143°C. The APE has a typical vis-
cosity of 300 mPa-s (milliPascal-seconds) at 190°C, and
a typical specific heat value (Cp) between about 1,6 to
2,8 J/g/°C (0.38 to 0.67 calories/gram/°C) between
20°C and 185°C.

[0051] The APE was taken from a storage tank where
it had been held in a hot molten state at approximately
190°C and transferred into a 5-gallon (18.9 liter) metal
pail. The APE was then allowed to cool to 143°C before
being poured into the metal pail containing the LDPE
pail liner.

[0052] The LDPE liner had a nominal thickness of
0.38 mm, and a typical DSC melting point of about
108°C. The fill rate of the APE into the pail was about
18 kilograms per minute. Pail and liner dimensions were
about 30 cm in diameter by 34 cm tall. The ambient
processing temperature was 25°C.

[0053] The 143°C APE fill temperature melted the
LDPE liner while setting in the metal pail. The fill tem-
perature was 35°C higher than the melting point of the
container. This was too great a difference in fill temper-
ature for a thin wall LDPE container, even though a heat
sink was used.

EXAMPLE 2

[0054] This Example further illustrates the importance
of not using a fill temperature which exceeds the melting
point of the container by too much. The fill temperature
exceeded the melting point of the high density polyeth-
ylene (HDPE) container by 31°C.

[0055] A vacuum formed HDPE 5-gallon (18.9 liter)
pail liner having a wall thickness varying between 0.14
mm and 0.64 mm, and a nominal thickness of 0.38 mm,
was filled with molten amorphous propylene-ethylene
(APE) copolymer at a temperature of 162°C. The HDPE
liner dimensions were about 30 cm in diameter by 35
cm tall. The HDPE liner's DSC peak melting point tem-
perature was measured at about 131°C. The APE had
a measured viscosity of 2,410 mPa-s at 190°C and has
a typical specific heat value (Cp) between about 1,6 to
2,8 J/g/°C (0.38 to 0.67 calories/gram/°C) between
20°C and 185°C.

[0056] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) HDPE pail liner at a rate of about 5
kilograms per minute using a heat traced gear pump.
The ambient processing temperature was 22°C.
[0057] The 162°C APE fill temperature melted the
freestanding HDPE liner. No heat sink was used.

EXAMPLE 3

[0058] This Example shows the process of the
present invention wherein the fill temperature exceeded
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the melting point of the container material by 25°C, but
did not melt the container.

[0059] A vacuum formed high density polyethylene
(HDPE) 5-gallon (18.9 liter) pail liner having a wall thick-
ness varying between 0.14 mm and 0.64 mm, and a
nominal thickness of 0.38 mm, was filled with molten
amorphous propylene-ethylene (APE) copolymer at afill
temperature of 156°C. The HDPE liner dimensions were
about 30 cm in diameter by 35 cm tall. The HDPE liner's
DSC peak melting point temperature was measured at
about 131°C . The APE had a measured viscosity of
2,410 mPa's at 190°C and has a typical specific heat
value (Cp) between about 1,6 to 2,8 J/g/°C (0.38 t0 0.67
calories/gram/°C) between 20°C and 185°C.

[0060] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) HDPE pail liner at a rate of about 5
kilograms per minute using a heat traced gear pump.
The ambient processing temperature was 22°C.
[0061] The 156°C APE fill temperature did not melt
the freestanding HDPE liner. No heat sink was used.

EXAMPLE 4

[0062] This Example further illustrates the limits of the
process of the present invention. In this Example, the
container was melted by afill temperature exceeding the
melting point of the container by 53°C, even though a
heat sink was used.

[0063] A vacuum formed high density polyethylene
(HDPE) 5-gallon (18.9 liter) pail liner was placed inside
of a 5-gallon (18.9 liter) metal pail, then filled with a mol-
ten amorphous propylene-ethylene (APE) copolymer at
a temperature of 184°C. The APE had a measured vis-
cosity of 2,410 mPa-s at 190°C and has a typical specific
heat value (Cp) between about 1,6 to 2,8 J/g/°C (0.38
to 0.67 calories/gram/°C) between 20°C and 185°C.
[0064] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) HDPE pail liner at a rate of about 5
kilograms per minute using a heat traced gear pump.
The ambient processing temperature was 22°C.
[0065] The HDPE liner had a wall thickness varying
between 0.14 mm and 0.64 mm, and a nominal thick-
ness of 0.38 mm. The HDPE liner dimensions were
about 30 cm in diameter by 35 cm tall and it's DSC peak
melting point temperature was measured at about
131°C.

[0066] The 184°C APE fill temperature melted the
HDPE liner while setting in the metal pail.

EXAMPLE 5

[0067] This Example illustrates the present process
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wherein a fill temperature exceeding the melting point
of the container by 43°C did not melt the container when
a heat sink was used.

[0068] A vacuum formed high density polyethylene
(HDPE) 5-gallon (18.9 liter) pail liner was placed inside
of a 5-gallon (18.9 liter) metal pail, then filled with a mol-
ten amorphous propylene-ethylene (APE) copolymer at
a temperature of 174°C. The APE had a measured vis-
cosity of 2,225 mPa-s at 190°C and has a typical specific
heat value (Cp) between about 1,6 to 2,8 J/g/°C (0.38
to 0.67 calories/gram/°C) between 20°C and 185°C.
[0069] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) HDPE pail liner at a rate of about 4
kilograms per minute using a heat traced gear pump.
The ambient processing temperature was about 23°C.
[0070] The HDPE liner had a thickness varying be-
tween 0.14 mm and 0.64 mm, and a nominal thickness
0f0.38 mm. The HDPE liner dimensions were measured
at about 30 cm in diameter by 35 cm tall and it's DSC
peak melting point temperature was measured at about
131°C.

[0071] The 174°C APE fill temperature did not melt
the HDPE liner while setting in the metal pail.

EXAMPLE 6

[0072] This Example illustrates the limits of the
present process. The polypropylene container was
melted by a fill temperature exceeding the melting point
of the container by 29°C when a heat sink was not used.
[0073] A vacuum formed polypropylene (PP) 5-gallon
(18.9 liter) pail liner having a thickness varying between
0.18 mm and 0.66 mm, and a nominal thickness of 0.38
mm, was filled with molten amorphous propylene-ethyl-
ene (APE) copolymer at a temperature of 189°C. The
PP liner dimensions were about 30 cm in diameter by
34 cm tall. The PP liner's DSC peak melting point tem-
perature was measured at about 160°C . The APE had
a measured viscosity of 2,290 mPa-s at 190°C and has
a typical specific heat value (Cp) between about 1,6 to
2,8 J/g/i°C (0.38 to 0.67 calories/gram/°C) between
20°C and 185°C.

[0074] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) PP pail liner at a rate of about 4 kil-
ograms per minute using a heat traced gear pump. The
ambient processing temperature was 24°C.

[0075] The 189°C APE fill temperature melted the
freestanding PP liner.

EXAMPLE 7

[0076] This Example illustrates the present process
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wherein a polypropylene container was not melted by a
fill temperature exceeding the melting point of the con-
tainer by 24°C, even though a heat sink was not used.
[0077] A vacuum formed polypropylene (PP) 5-gallon
(18.9 liter) pail liner having a thickness varying between
0.18 mm and 0.66 mm, and a nominal thickness of 0.38
mm, was filled with molten amorphous propylene-ethyl-
ene (APE) copolymer at a temperature of 184°C. The
PP liner dimension were about 30 cm in diameter by 34
cm tall. The PP liner's DSC peak melting point temper-
ature was measured at about 160°C. The APE had a
measured viscosity of 2,290 mPa-s at 190°C and has a
typical specific heat value (Cp) between about 1,6 to 2,8
J/g/°C (0.38 to 0.67 calories/gram/°C) between 20°C
and 185°C.

[0078] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) PP pail liner at a rate of about 4 kil-
ograms per minute using a heat traced gear pump. The
ambient processing temperature was 23°C.

[0079] The 184°C APE fill temperature did not melt
the freestanding PP liner.

EXAMPLE 8

[0080] This Example further illustrates the limits of the
present process by using a fill temperature which ex-
ceeded the melting point of the container by 51°C.
[0081] A vacuum formed polypropylene (PP) 5-gallon
(18.9 liter) pail liner having a thickness varying between
about 0.18 mm and 0.66 mm, and a nominal thickness
of 0.38 mm, was placed inside of a 5-gallon (18.9 liter)
metal pail, then filled with a molten amorphous propyl-
ene-ethylene (APE) copolymer at a temperature of
214°C. The APE had a measured viscosity of 1,700
mPas at 190°C and has a typical specific heat value
(Cp) between about 1,6 to 2,8 J/g/°C (0.38 to 0.67 cal-
ories/gram/°C) between 20°C and 185°C.

[0082] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) PP pail liner at a rate of about 8 kil-
ograms per minute using a heat traced gear pump. The
ambient processing temperature was 26°C.

[0083] The PP liner dimensions were about 30 cm in
diameter by 35 cm tall and it's DSC peak melting point
temperature was measured at about 163°C .

[0084] The 214°C APE fill temperature melted
through the PP liner in spots while setting in the metal
pail.

EXAMPLE 9

[0085] This Example illustrates the present process
wherein a fill temperature exceeding the melting point
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of the container by 45°C did not melt the container when
a heat sink was used.

[0086] A vacuum formed polypropylene (PP) 5-gallon
(18.9 liter) pail liner having a thickness varying between
about 0.18 mm and 0.66 mm, and a nominal thickness
of 0.38 mm, was placed inside of a 5-gallon (18.9 liter)
metal pail, then filled with a molten amorphous propyl-
ene-ethylene (APE) copolymer at a temperature of
208°C. The APE had a measured viscosity of 3,100
mPa-s at 190°C and has a typical specific heat value
(Cp) between about 1,6 to 2,8 J/g/°C (0.38 to 0.67 cal-
ories/gram/°C) between 20°C and 185°C.

[0087] The APE was melted and homogenized in a
heated and stirred vessel. The heating unit was used to
control the temperature of the molten APE. When at the
desired temperature, the APE was pumped into the
5-gallon (18.9 liter) PP pail liner at a rate of about 5 kil-
ograms per minute using a heat traced gear pump. The
ambient processing temperature was about 26°C.
[0088] The PP liner dimensions were about 30 cm in
diameter by 35 cm tall and it's DSC peak melting point
temperature was measured at about 163°C .

[0089] The 208°C APE fill temperature did not melt
the PP liner while setting in the metal pail.

EXAMPLE 10

[0090] This Example illustrates the process of the
present invention wherein a fill temperature exceeding
the melting point of the container by 45°C did not melt
the container when a heat sink was used, even with ex-
posure to sun and using a faster fill rate.

[0091] A vacuum formed polypropylene (PP) 5-gallon
(18.9 liter) pail liner having a wall thickness varying be-
tween 0.18 mm and 0.66 mm, and a nominal thickness
of 0.38 mm, was placed inside of a 5-gallon (18.9 liter)
metal pail, then filled with a molten amorphous propyl-
ene-ethylene (APE) copolymer at a temperature of
about 205°C. The APE in the storage tank had a meas-
ured viscosity of 6,250 mPa-s at 190°C and has a typical
specific heat value (Cp) between about 1,6 to 2,8 J/g/
°C (0.38 to 0.67 calories/gram/°C) between 20°C and
185°C.

[0092] The APE was pumped from the tank into the
5-gallon (18.9 liter) PP pail liner at a rate of about 14
kilograms per minute using a heat traced gear pump.
The ambient processing temperature was about 35°C
and the metal pail and the PP liner were exposed to the
sun.

[0093] The PP liner dimensions were measured at
about 30 cm in diameter by 34 cm tall and it's DSC peak
melting point temperature was measured at about
160°C.

[0094] The 205°C APE fill temperature did not melt
the PP liner while setting in the metal pail.

[0095] While the present invention has been de-
scribed with great detail, variations and modification can
be made without departing from the scope of the ap-
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pended claims.

Claims

A process for packaging thermoplastic materials
comprising:

(a) supplying, at a flowable temperature, a ther-
moplastic material having a Brookfield Thermo-
sel Viscosity of about 1 to 200,000 milliPascal-
seconds (mPaes) at 190°C wherein the said
flowable Temperature is less than about y°C
whereiny is equal to 2.7 times the melting point
of the polyolefin container material in degrees
celsius, times the nominal wall thickness of the
polyolefin container in millimeters, plus 25;

(b) flowing said thermoplastic material into a
molded polyolefin container having a minimum
wall thickness of about 0.1 mm to less than 0.25
mm wherein the material of said polyolefin con-
tainer has a melting point below the tempera-
ture at which said thermoplastic material is
flowed into the polyolefin container; and

(c) slowly cooling the filled polyolefin container;

wherein said process is conducted at ambient con-
ditions.

The process according to Claim 1 wherein said
polyolefin container is freestanding.

The process according to Claim 1 wherein said ther-
moplastic material is an amorphous polyolefin.

The process according to Claim 1 wherein said ther-
moplastic material is flowed into said polyolefin con-
tainer at atemperature between about 110to0 215°C
at afill rate between about 2 and about 50 kilograms
per minute per polyolefin container and is cooled at
a rate of about 0.05 to 0.45°C per minute, based on
the core temperature, until reaching a core temper-
ature of about 100°C or below.

The process according to Claim 1 wherein said
polyolefin container is cooled at essentially ambient
conditions for about 8 to 24 hours prior to signifi-
cantly contacting other sources of heat.

The process according to Claim 1 wherein said
polyolefin container material has a melting point
equal to a temperature between about 1 to 50°C
below the temperature at which the thermoplastic
material is flowed into the polyolefin container.

The process according to Claim 1 wherein said
polyolefin container has an outer diameter of about
10 to 100 cm and a volume of about 1 to 250 liters.
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12

13.

14.

15.

The process according to Claim 1 wherein the max-
imum wall thickness of said polyolefin container is
no more than about 2 mm.

The process according to Claim 1 wherein said
polyolefin container is made from polyolefins that
are compatible with asphalt blends.

The process according to Claim 9 wherein said
polyolefin container is made from a polyolefin se-
lected from the group consisting of polypropylene
homopolymers, ethylene-propylene random copol-
ymers, impact copolymers, filled polypropylenes,
and polypropylene blends.

The process according to Claim 10 wherein said
polyolefin container is made from polypropylene
homopolymers.

The process according to Claim 1 wherein said ther-
moplastic material is amorphous polypropylene or
amorphous propylene-ethylene copolymer having a
ring and ball softening point about 100 to 160°C.

The process according to Claim 12 wherein said
thermoplastic material is amorphous polypropylene
or amorphous propylene-ethylene copolymer hav-
ing a Brookfield Thermosel Viscosity about 10 to
100,000 mPa-s at 190°C.

A process for packaging thermoplastic materials
comprising:

(a) supplying, at a flowable temperature, a ther-
moplastic material having a Brookfield Thermo-
sel Viscosity of about 1 to 200,000 milliPascal-
seconds (mPaes) at 190°C wherein said flowa-
ble temperature is less than about y°C wherein
y is equal to 2.65 times the melting point of the
container material in degrees celsius, times the
nominal wall thickness of the container in mil-
limeters, plus 47.7;

(b) flowing said thermoplastic material into a
molded polyolefin container having a minimum
wall thickness of at least 0.1 mm to less than
0.25 mm, wherein the material of said polyolefin
container has a melting point below the temper-
ature at which said thermoplastic material is
flowed into the container, wherein said polyole-
fin container is in contact with a metal heat sink;
(c) slowly cooling the filled polyolefin container
while remaining in contact with said metal heat
sink;

wherein said process is conducted at ambient con-
ditions.

The process according to Claim 14 wherein said
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metal heat sink is a metal container and said poly-
olefin container is placed inside said metal contain-
er.

Patentanspriiche

Verfahren zur Abpackung von thermoplastischen
Materialien, umfassend:

a) Bereitstellen eines thermoplastischen Mate-
rials mit einer Brookfield-Thermosel-Viskositat
von etwa 1 bis 200000 Millipascal-Sekunden
(mPa-s) bei 190°C bei einer FlieRfahigkeits-
temperatur, wobei die Flie3fahigkeitstempera-
tur weniger als etwa y°C betragt, worin y gleich
dem 2,7-fachen des Schmelzpunktes des Po-
lyolefin-Behaltermaterials in Grad Celsius mal
der nominalen Wanddicke des Polyolefin-Be-
halters in Millimetern plus 25 ist;

b) FlieBenlassen des thermoplastischen Mate-
rials in einen formgepressten Polyolefin-Behal-
ter mit einer minimalen Wanddicke von etwa
0,1 mm bis weniger als 0,25 mm, wobei das
Material des Polyolefin-Behalters einen
Schmelzpunkt unterhalb der Temperatur auf-
weist, bei der man das thermoplastische Mate-
rial in den Polyolefin-Behalter flieRen lasst; und
c) langsames Abkulhlen des geflllten Polyole-
fin-Behalters;

wobei das Verfahren bei Umgebungsbedingungen
durchgefiihrt wird.

Verfahren nach Anspruch 1, in dem der Polyolefin-
Behalter freistehend ist.

Verfahren nach Anspruch 1, in dem das thermopla-
stische Material ein amorphes Polyolefin ist.

Verfahren nach Anspruch 1, in dem man das ther-
moplastische Material bei einer Temperatur zwi-
schen etwa 110 bis 215°C bei einer Einfillge-
schwindigkeit zwischen etwa 2 und etwa 50 Kilo-
gramm pro Minute pro Polyolefin-Behélter flieRen
Iasst und bei einer Geschwindigkeit von etwa 0,05
bis 0,45°C pro Minute, auf der Grundlage der Kern-
Temperatur, abkihlen Iasst, bis eine Kern-Tempe-
ratur von etwa 100°C oder darunter erreicht wird.

Verfahren nach Anspruch 1, in dem man den Poly-
olefin-Behalter bei im wesentlichen Umgebungsbe-
dingungen etwa 8 bis 24 Stunden abkihlen Iasst,
bevor signifikant andere Warmequellen kontaktiert
werden.

Verfahren nach Anspruch 1, in dem das Polyolefin-
Behaltermaterial einen Schmelzpunkt gleich einer
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Temperatur zwischen etwa 1 bis 50°C unterhalb der
Temperatur aufweist, bei welcher man das thermo-
plastische Material in den Polyolefin-Behalter flie-
Ren lasst.

Verfahren nach Anspruch 1, in dem der Polyolefin-
Behalter einen duleren Durchmesser von etwa 10
bis 100 cm und ein Volumen von etwa 1 bis 250
Litern aufweist.

Verfahren nach Anspruch 1, in dem die maximale
Wanddicke des Polyolefin-Behalters nicht mehr als
etwa 2 mm betrégt.

Verfahren nach Anspruch 1, in dem der Polyolefin-
Behalter aus Polyolefinen hergestellt ist, die mit As-
phalt-Mischungen kompatibel sind.

Verfahren nach Anspruch 9, in dem der Polyolefin-
Behalter aus einem Polyolefin hergestellt ist, das
aus der Gruppe ausgewahlt ist, die aus Polypropy-
len-Homopolymeren, statistischen Ethylen-Propy-
len-Copolymeren, schlagfesten Copolymeren, ge-
fullten Polypropylenen und Polypropylen-Mischun-
gen besteht.

Verfahren nach Anspruch 10, in dem der Polyolefin-
Behalter aus Polypropylen-Homopolymeren herge-
stellt ist.

Verfahren nach Anspruch 1, in dem das thermopla-
stische Material amorphes Polypropylen oder
amorphes Propylen-Ethylen-Copolymer mit einem
Ring- und-Kugel-Erweichungspunkt von etwa 100
bis 160°C ist.

Verfahren nach Anspruch 12, in dem das thermo-
plastische Material amorphes Polypropylen oder
amorphes Propylen-Ethylen-Copolymer mit einer
Brookfield-Thermosel-Viskositat von etwa 10 bis
100000 mPa-s bei 190°C ist.

Verfahren zur Abpackung von thermoplastischen
Materialien, umfassend:

a) Bereitstellen eines thermoplastischen Mate-
rials mit einer Brookfield-Thermosel-Viskositat
von etwa 1 bis 200000 Millipascal-Sekunden
(mPa-s) bei 190°C bei einer FlieRfahigkeits-
temperatur, wobei die FlieRféhigkeitstempera-
tur weniger als etwa y°C betragt, worin y gleich
dem 2,65-fachen des Schmelzpunktes des Be-
héltermaterials in Grad Celsius mal der nomi-
nalen Wanddicke des Behélters in Millimetern
plus 47,7 ist;

b) FlieRenlassen des thermoplastischen Mate-
rials in einen formgepressten Polyolefin-Behal-
ter mit einer minimalen Wanddicke von minde-



19 EP 0 876 280 B1

stens 0,1 mm bis weniger als 0,25 mm, wobei
das Material des Polyolefin-Behalters einen
Schmelzpunkt unterhalb der Temperatur auf-
weist, bei der man das thermoplastische Mate-
rial in den Behalter flieRen lasst, wobei der Po-
lyolefin-Behalter mit einem Metall-Kihlkdrper
in Kontakt steht;

c) langsames Abkuhlen des geflllten Polyole-
fin-Behalters, wahrend man ihn in Kontakt mit
dem Metall-Kuhlkorper halt;

wobei das Verfahren bei Umgebungsbedingungen
durchgefiuihrt wird.

15. Verfahren nach Anspruch 14, in dem der Metall-

Kihlkorper ein Metallbehalter ist und der Polyolefin-
Behalter in den Metallbehalter gegeben wird.

Revendications

Procédé pour conditionner des matériaux thermo-
plastiques comprenant :

(a) la délivrance, a une température de fluide,
d'un matériau thermoplastique ayant une vis-
cosité Brookfield Thermosel d'environ 1 a 200
000 millipascals-seconde (mPa.s) a 190°C, ou
ladite température de fluide est inférieure a en-
viron y°C, ou y représente 2,7 fois le point de
fusion du matériau de récipient en polyoléfine
en degrés Celsius, multiplié par I'épaisseur de
paroi nominale du récipient en polyoléfine en
millimeétres, plus 25 ;

(b) I'écoulement dudit matériau thermoplasti-
que dans un récipient en polyoléfine moulé
ayant une épaisseur de paroi minimale d'envi-
ron 0,1 mm a moins de 0,25 mm, ou le matériau
dudit récipient en polyoléfine a un point de fu-
sion inférieur a la température a laquelle ledit
matériau thermoplastique s'écoule dans le ré-
cipient en polyoléfine ; et

(c) le lent refroidissement du récipient en poly-
oléfine rempli ;

dans lequel ledit procédé est mis en oeuvre
dans des conditions ambiantes.

Procédé selon la revendication 1, dans lequel ledit
récipient en polyoléfine est autoporteur.

Procédé selon la revendication 1, dans lequel ledit
matériau thermoplastique est une polyoléfine amor-
phe.

Procédé selon la revendication 1, dans lequel ledit
matériau thermoplastique s'écoule dans ledit réci-
pient en polyoléfine a une température entre envi-
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20

ron 110 et 215°C a une vitesse de charge entre en-
viron 2 et environ 50 kilogrammes par minute et par
récipient en polyoléfine et est refroidi a une vitesse
d'environ 0,05 a 0,45°C, sur la base de la tempéra-
ture de coeur, jusqu'a atteindre une température de
coeur d'environ 100°C ou moins.

Procédé selon la revendication 1, dans lequel ledit
récipient en polyoléfine est refroidi pratiquement
dans les conditions ambiantes pendant environ 8 a
24 heures avant contact significatif avec d'autres
sources de chaleur.

Procédé selon la revendication 1, dans lequel ledit
matériau de récipient en polyoléfine a un point de
fusion égal a une température entre 1 et 50°C infé-
rieure a la température a laquelle le matériau ther-
moplastique s'écoule dans le récipient en polyolé-
fine.

Procédé selon la revendication 1, dans lequel ledit
récipient en polyoléfine a un diameétre extérieur
d'environ 10 a 100 cm et un volume d'environ 1 a
250 litres.

Procédé selon la revendication 1, dans lequel
I'épaisseur de paroi maximale dudit récipient en po-
lyoléfine ne dépasse pas environ 2 mm.

Procédé selon la revendication 1, dans lequel ledit
récipient en polyoléfine est constitué de polyoléfi-
nes qui sont compatibles avec les mélanges d'as-
phalte.

Procédé selon la revendication 9, dans lequel ledit
récipient en polyoléfine est constitué d'une polyolé-
fine choisie dans I'ensemble constitué par les ho-
mopolymeéres de polypropyléne, les copolymeres
statistiques éthyléne/propyléne, les copolyméres
choc, les polypropylénes garnis, et les mélanges de
polypropylénes.

Procédé selon la revendication 10, dans lequel ledit
récipient en polyoléfine est constitué d'homopoly-
méres de polypropyléne.

Procédé selon la revendication 1, dans lequel ledit
matériau thermoplastique est du polypropyléne
amorphe ou un copolymére propyléne/éthyléne
amorphe ayant un point de ramollissement par la
méthode bille et anneau d'environ 100 a 160°C.

Procédé selon la revendication 12, dans lequel ledit
matériau thermoplastique est du polypropyléne
amorphe ou un copolymére propyléne/éthyléne
amorphe ayant une viscosité Brookfield Thermosel
d'environ 10 a 100 000 mPa.s a 190°C.
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14. Procédé pour conditionner des matériaux thermo-
plastiques comprenant :

(a) la délivrance, a une température de fluide,
d'un matériau thermoplastique ayant une vis- 5
cosité Brookfield Thermosel d'environ 1 a 200

000 millipascals-seconde (mPa.s) a 190°C, ou
ladite température de fluide est inférieure a en-
viron y°C, ou y représente 2,65 fois le point de
fusion du matériau de récipient en degrés Cel- 10
sius, multiplié par I'épaisseur de paroi nominale

du récipient en millimétres, plus 47,7 ;

(b) I'écoulement dudit matériau thermoplasti-
que dans un récipient en polyoléfine moulé
ayant une épaisseur de paroi minimale d'au 15
moins 0,1 mm a moins de 0,25 mm, ou le ma-
tériau dudit récipient en polyoléfine a un point

de fusion inférieur a la température a laquelle
ledit matériau thermoplastique s'écoule dans le
récipient, ou ledit récipient en polyoléfine esten 20
contact avec un dissipateur de chaleur
métallique ;

(c) le lent refroidissement du récipient en poly-
oléfine rempli cependant qu'il reste en contact
avec ledit dissipateur de chaleur métallique ; 25

dans lequel ledit procédé est mis en oeuvre
dans des conditions ambiantes.

15. Procédé selon larevendication 14, dans lequel ledit 30
dissipateur de chaleur métallique est un récipient
métallique et ledit récipient en polyoléfine est placé
a l'intérieur dudit récipient métallique.
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