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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a process for producing free-flowing, agglomeration resistant amorphous poly-
alpha-olefin based hot melt adhesive pellets and the adhesive pellets manufactured from this process.

BACKGROUND OF THE INVENTION

[0002] Hot melt adhesives are often formed and packaged into solid blocks, e.g., pellets, chubs, pillows, and blocks.
Solid blocks are preferred over powder for there is less risk associated with inhalation during loading and unloading,
and convenience associated with storing and shipping them. It is also desirable for the adhesives to be provided in a
form that can be stored and thereafter automatically transported and fed into the application devices in an application
site. Free-flowing, agglomeration resistant free-flowing pellets are desirable to decrease disruption for end-use operators.
[0003] Conventional techniques to pelletize soft and tacky plastic materials, as described in U.S. Patent No. 5,041,251,
include extruding and cutting the materials in a cooling fluid, and the pellets remain in the cooling fluid for at least several
hours to days. The pellets are separated from the cooling fluid and dusted with wax powder to impart nontackiness.
Waxes typically have high crystallinity, and thus aid in free flowing.
[0004] US 2009/0273112 A1 discloses a method for pelletizing materials which are otherwise difficult to pelletize in a
pelletizer processing line including the steps of forming a melt to be pelletized in a primary mixer (10), extruder (400) or
the like, pelletizing the melt into pellets in a pelletizer (70) having an extrusion die (65) and drying said pellets in a dryer
(80) or the like, characterized in that, before the step of pelletizing the melt into pellets, passing the melt through a heat
exchanger (250, 450) located upstream of a cooling extruder to cool the melt in advance of said cooling extruder, and
then passing said melt through the cooling extruder (300) to increase dispersive homogeneity of the melt and to further
cool the melt to an appropriate temperature for extrusional pelletization when feeding the melt into said extrusion die of
the pelletizer.
[0005] US 2009/203840 A1 discloses a method of multiple sequential processing to achieve crystallization of polymeric
material comprising: providing multiple sequential processing steps to process non-crystallized polymeric material into
crystallized and pelletized polymeric material; and operating each of the processing steps at processing conditions;
wherein each of the processing steps operates at least one different condition from each of the other of the processing
steps.
[0006] Amorphous poly-alpha-olefin (APAO) based adhesives have low crystallinity, are inherently soft and tacky, and
tend to agglomerate (block) into a huge mass at elevated temperatures. Agglomerated adhesives disrupt end-use
operations because agglomerated mass must be forcibly re-dispersed. To prevent such agglomeration, APAO based
adhesives are typically packaged in drums or as individual chubs, blocks and pillows with a protective packaging; or
transported in cooled, insulated rail cars. Due to the above limitations, pellet adhesives are typically formed from high
crystalline adhesives, such as ethylene vinyl acetates and high crystalline olefin based adhesives, and not from APAO
based adhesives.
[0007] There is a need in the art for producing pellets of amorphous poly-alpha-olefin based adhesives in a faster
throughput that resists agglomeration. The current invention fulfills this need.

BRIEF SUMMARY OF THE INVENTION

[0008] The invention provides a process for preparing agglomeration resistant hot melt adhesive pellets composed of
amorphous poly-alpha-olefin polymers. The process includes

a) extruding the adhesive through an orifice of a die plate immersed in a cooling fluid, which has a temperature T1;
b) cutting the adhesive into a plurality of pellets in the cooling fluid;
c) solidifying the pellets in a recrystallization fluid at a temperature T2 for at least 30 minutes;
d) separating the pellets from the recrystallization fluid and drying the pellets, wherein the T1 is less than 7.2°C
(45°F) and the T2 is higher than T1 by at least 16.7°C (30°F; T2 = T1 + 30°F x T1 + 16.7 °C), wherein the hot melt
adhesive comprises an amorphous poly-alpha-olefin polymer, and wherein

the obtained pellets have an average percent deformation less than 40%, whereby the percent deformation is (d0-d1)/d0
x 100%; d0 is an initial diameter and d1 is a diameter measured after applying a weight of 70g for one minute.
[0009] The resultant pellets are free-flowing and non-blocking, and can be stored and transported at temperatures of
below 120°F for prolonged time without agglomerating together.
[0010] Applicants have discovered that recrystallizing the pellets at a temperature range of 25 to 40°C (77-104°F)
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significantly increases the speed of adhesive recrystallization by from days to several hours. Applicants have also
discovered that the resultant pellets have higher hardness characteristics than conventionally formed pellets by a factor
of at least three folds.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figures 1A and 1B are DSC scans of adhesives.
Figure 2 is a Dynamic Time Sweep test of adhesive pellets recrystallized in various temperatures.
Figure 3 shows deformation percentage of adhesive pellets recrystallized in various temperatures.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The process for preparing agglomeration resistant hot melt adhesive pellet particles is described. The process
yields hot melt adhesive pellets particles resistant to agglomeration, even at elevated storage and transportation tem-
peratures, i.e., up to 48.9 °C (120°F). Furthermore, the process yields hot melt adhesive pellet particles resistant to
compression that may lead to caking into huge mass.
[0013] Certain adhesive composition have tendency to agglomerate in elevated storage and transportation tempera-
tures, e.g., 48.9 °C (120°F). Such adhesive composition comprises various components, and the majority is based on
polymers such as polyolefins or styrenic block copolymers, such as SBS, SIS, SIBS, and blends thereof. As used herein,
polymers represent homopolymers, copolymers, terpolymers or interpolymers.
[0014] Any adhesive that has a cold crystallization temperature, regardless of the crystalline or amorphous structure,
may be utilized in the adhesive. It is preferable for the hot melt adhesive to comprise from about 30 wt% to about 90
wt% of an alpha-olefin polymer. In one embodiment, the polymer is greater than 50%, preferably 60 % amorphous
morphology. Polymers with amorphous morphology have a low degree of structural order, and this lacks of organization
results in no visible crystallinity. In another embodiment, the polymer is greater than 30%, preferably 50% semi-crystalline
morphology. Polymers with semi-crystalline morphology consist of both crystalline domains and amorphous domains.
Preferably, the semi-crystalline polymer contains less than 30% percent crystallinity.
[0015] Polyolefin polymers include copolymers of C2 to C12. In one embodiment, amorphous alpha-polyolefin comon-
omer is composed of ethylene, propylene, butene, hexane, 4-methyl-1-pentene and/or 1-octene. Exemplary alpha-olefins
are selected from the group consisting of ethylene, butene, pentene-1,2-methylpentene-1,3methylbutene-1, hexene-
1,3-methylpentene-1,4-methylpentene-1,3,3-dimethylbutene-1, heptene-1, hexene-1, methylhexene-1, dimethylpen-
tene-1, trimethylbutene-1, ethylpentene-1, octene-1, methylpentene-1, dimethylhexene-1, trimethylpentene-1, ethylhex-
ene-1, methylethylpentene-1, diethylbutene-1, propylpentane-1, decene-1, methylnonene-1, nonene-1, dimethyloctene-
1, trimethylheptene-1, ethyloctene-1, methylethylbutene-1, diethylhexene-1, dodecene-1, and hexadodecene-1.
[0016] Polyolefins also include high density polyethylene, low density polyethylene, very low density polyethylene,
linear low density polyethylene, or ethylene higher alpha-olefin copolymers; polypropylenes, including soft polypropylene,
random copolymers, impact copolymers, or heterophasic polypropylene and thermoplastic vulcanized or TPV-based
polypropylene; polybutenes, including poly 1-butene homopolymers and copolymers or polyisobutylene; octene, ethyl-
ene-propylene monomer or EPM, ethylene-propylene-diene monomer or EPDM and mixtures thereof.
[0017] Exemplary diene comonomer units include divinyl benzene, 1,4-hexadiene, 5- 1,6-octadiene, 5-methyl-1,4-
hexadiene, 3,7-dimethyl-1,6-octadiene, 1,3-cyclopentadiene, 1,4-cyclohexadiene, and dicyclopentadiene.
[0018] In a preferred embodiment, the amorphous poly-alpha olefin is a comonomer of ethylenes, propylenes and
butenes.
[0019] The hot melt adhesive further comprises additional components, e.g., a tackifier. In one embodiment, the hot
melt adhesive comprises from about 10 to about 50 wt% of a tackifier, based on the total weight of the adhesive.
Exemplary tackifiers include natural and modified resins, polyterpene resins, phenol-modified hydrocarbon resins, aliphat-
ic and aromatic hydrocarbon resins, hydrogenated hydrocarbons, hydrogenated resins and hydrogenated resin esters
and rosins. Examples for rosins and its derivatives include wood rosin, tall oil, colophonium, gum rosin, wood rosin, rosin
ester resins including its esters, hydrogenated or dehydrogenated forms; terpene resins include for example natural and
synthetic terpenes, polyterpenes and terpenesters; aromatic or mixed aliphatic-aromatic tackifying resins, like polymers
from cyclopentadiene, dicyclopentadiene; styrene resins, like copolymers from styrene, alpha-methyl styrene, vinyl
toluene, methoxy styrene, tertiary butyl styrene, chlorostyrene; aliphatic resins from monomers 1,3-butadiene, cis-1,3-
pentadiene, trans-1,3-pentadiene, 2-methyl-1,3-butadiene, 2-methyl-2-butene and other co-polymerizable monomers
or aliphatic petroleum hydrocarbon resins.
[0020] Preferably, the tackifier has a softening point from about 80°C to 150°C (ring and ball method, measured by
ASTM E28-58).
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[0021] Optionally, waxes in quantities of 0 to about 10 wt% by weight can be added to the hot melt adhesive. The wax
may be of natural or synthetic origin. Suitable natural waxes are vegetable waxes, animal waxes, mineral waxes or
petrochemical waxes. Suitable chemically modified waxes are hard waxes, such as montan ester waxes, sarsol waxes,
etc. Suitable synthetic waxes are polyalkylene waxes and polyethylene glycol waxes. Preferred waxes are petrochemical
waxes, such as petrolatum, microwaxes and synthetic waxes, particularly polyethylene (PE) waxes, polypropylene (PP)
waxes, optionally PE or PP copolymers, Fischer-Tropsch resins, paraffin waxes or microcrystalline waxes.
[0022] Additionally, up to about 10 wt% of a plasticizer can be added to the hot melt adhesive. Suitable plasticizers
are medicinal white oils, naphthenic mineral oils, phthalates, adipates, polypropylene, polybutene, polyisoprene oligom-
ers, hydrogenated polyisoprene and/or polybutadiene oligomers, benzoate esters, vegetable or animal oils and deriva-
tives thereof.
[0023] The hot melt adhesive may further comprise components such as fillers, antioxidants, adjuvants, adhesion
promoters, natural waxes, synthetic waxes, oils, low molecular weight polymers, block, antiblock, pigments, processing
aids, UV stabilizers, neutralizers, lubricants, surfactants nucleating agents, oxidized polyolefins, acid modified polyolefins,
and/or anhydride modified polyolefins. Additives are combined with other adhesive components as individual compo-
nents, in master batches, or combinations thereof. The selection and the properties are known to the person skilled in
the art. They are added to the hot melt adhesive in quantities of typically up to about 3 wt % and preferably about 0.1
to about 2 wt%.
[0024] Preferably, the hot melt adhesive is a soft, semi-pressure sensitive adhesive, which has a needle penetration
number of (i) 8 to 50 dmm after 1 hrs conditioning at 25°C, (ii) 10 or to 45 dmm after 4 hrs conditioning at 25°C, (iii) 10
to 40 dmm after 24 hrs conditioning at 25°C. More preferably, the hot melt adhesive has a needle penetration number
of (i) 15 to 40 dmm after 1 hrs conditioning at 25°C, (ii) 15 or to 40 dmm after 4 hrs conditioning at 25°C, (iii) 10 to 30
dmm after 24 hrs conditioning at 25°C.
[0025] Unlike highly crystalline adhesives, high content APAO adhesives do not have a recrystallization temperature
upon cooling. Such APAO based adhesives have cold crystallization temperature, and any hot melt adhesives that have
a cold crystallization temperature may be utilized in the described process to form non-blocking, free flowing pellets.
While there are various methods known in the art to determine the cold crystallization temperature (Tc), the Tc values
reported herein are determined by Differential Scanning Calorimeter (DSC). The hot melt adhesive is first heated to
above its melting temperature to remove any prior heating history, and then cooled to below its glass transition temperature
(Tg). The slow crystallization rate of APAO based adhesive keeps the adhesive in an amorphous state during the cooling
DSC scan. As the amorphous hot melt adhesive is slowly heated to above its glass transition temperature in a second
heating DSC scan, the amorphous regions of the adhesive has sufficient kinetic energy and freedom of motion to arrange
themselves into a crystalline form. The exothermic peak observed in the second heating scan is determined as the cold
crystallization temperature. While not being bound to any specific theory, it is believed that cold crystallization increases
the crystallinity of the adhesive and therefore enhances the hardness and strength of the adhesive.
[0026] In a preferred embodiment, the cold crystallization temperature of the hot melt adhesive ranges from 82 to
104°F (28 to 40°C).
[0027] The process for preparing agglomeration resistant particles comprises cutting the hot melt adhesive into a
plurality of pellets in a cooling fluid. The equipment may be set up so the die plate is immersed in the cooling fluid.
According to the invention, the hot melt adhesive is extruded through an orifice of a die plate directly immersed in the
cooling fluid.
[0028] The cooling fluid has a first temperature, T1, of less than 45°F (7.2°C). The lower limit depends on the fluid,
e.g., for water, the lower limit of the cooling fluid is about 33°F (0.5°C), and must be above the freezing point of the
cooling fluid. The cooling fluid comprises water, glycol, liquid nitrogen, compressed carbon dioxide or the like. The cooling
fluid may further comprise antiblock compositions that inhibit particle blocking, i.e., caking, agglomerating, aggregating
and/or sticking, when at least partially coated on the surface of particles in a sufficient amount. Antiblock compositions
include powders, silicones, surfactants, waxes, polymers, and combinations thereof.
[0029] Antiblock compositions include organic or inorganic compounds such as those selected from the group con-
sisting of talc, mica, calcium carbonate, finely divided or fumed silica, organic acids, metal organic esters, cellulose
derivatives, alumina trihydrate, marble dust, cement dust, clay, feldspar, alumina, magnesium oxide, magnesium hy-
droxide, antimony oxide, zinc oxide, barium sulfate, aluminum silicate, calcium silicate, titanium dioxide, titanates, chalk,
polymers such as polyethylene, polypropylene, polystyrene, and combinations thereof. The antiblocking compositions
may be employed in any form; however, powders are generally preferable.
[0030] Typically, once the pellets are cut, they are transported away from the orifice to prevent from interfering with
the continuous extrusion/pelletizing process. The pellets may be transported away from the orifice by various means
known in the art, e.g., gravity feed, process water flow, and the like. As known to those skilled in the art, depending upon
the size and speed of the pelletizer, the process water flow varies from about 35 gpm to about 350 gpm.
[0031] The pellet hot melt adhesives are then recrystallized/solidified in a recrystallization fluid having a second tem-
perature, T2. Depending on the adhesive, the recrystallization fluid temperature can vary. In one embodiment, the
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recrystallization fluid has a T2 range of 77 to 105°F (25 to 41°C). In a preferred embodiment, recrystallization fluid has
a cold crystallization temperature of 82 to 104°F (28 to 40°C). In another preferred embodiment, the temperature T2 is
in the range of 25°C to 40°C (77°F to 104°F). In another preferred embodiment, the temperature T2 is in the range of
30°C to 35°C (86°F to 95°F).
[0032] In contrast to conventional techniques that shock or decrease the overall temperature of the pellets to force
recrystallization, the present process exposes the pellets to higher recrystallization temperature to speed up the solidi-
fication process. In the process, the pellets remain in the recrystallization fluid with the specified T2 for a minimum of
30 minutes, preferably at least 100 minutes.
[0033] The pellets harden and recrystallize in the recrystallization fluid at speeds at least three times faster than the
conventional process, and the pellets have sufficient hardness or sufficient low deformation after about 40, preferably
120 minutes, in the recystallization fluid.
[0034] The recrystallization fluid comprises water, glycol, liquid nitrogen, compressed carbon dioxide, and the like.
The recrystallization fluid may also include antiblock compositions.
[0035] The recrystallized pellets are then separated from the recrystallization fluid and dried. After drying, the recrys-
tallized pellets are, optionally, dusted and coated with dry antiblock compositions.
[0036] The shape of the pellets can be varied according to the manufacturing process. They can have the form of
small pillows, preferably a spherical form like balls, or in another preferred embodiment they form a cylindrical shape.
In such case the dimensions are different in each direction, for example in one direction 25 mm with a diameter of 2 to
10 mm. The form of the pellets is not required to be regular, e.g., a spherical form can be compressed or stretched, rods
can be symmetrical or have a non regular form as long as the size of the granulates is not too large. The form will be
influenced by the manufacturing process, for example the pellets are squeezed, cut and separated to give a partly round
form. It is possible but not preferred to mix different forms and sizes of the pellets. Another aspect of the invention is
related to the size of the pellets. In one embodiment, the pellets have a weight greater than about 5 mg, and less than
about 200 mg each, preferably less than about 100 mg most preferred less than about 80 mg. Smaller particle size
increases the flowing properties of the material.
[0037] In general, polymers that comprise primarily amorphous or semicrystalline morphology produced in conventional
manner typically yield soft pellets. The soft pellets tend to agglomerate upon long term storage and elevated temperature.
The pellets according to the invention show free flowing properties at a temperature up to 49 °C (120°F). This free flowing
property remains stable also after storage at elevated temperature.
[0038] While conventional process hold the pellets in the cooling fluid to force recrystallization, the present process
solidifies the pellets at a temperature at least 16.7 °C (30°F, T2 = T1 + 30°F x T1 + 16.7 °C) greater than the cooling
fluid. Surprisingly, this present process increases the speed of the hot melt adhesive solidification by at least a factor of
three. Furthermore, the hot melt adhesive pellets made from the present process have percent deformation values that
are at least three times lower than the pellets made from the conventional method, even only after recrystallizing for
about 120 minutes.
[0039] The following examples are provided to describe the invention in further detail. These examples, which set
forth a preferred mode presently contemplated for carrying out the invention, are intended to illustrate and not to limit
the invention.

Examples

Example 1: Needle Penetration of Adhesive

[0040] The adhesive samples were conditioned at 25°C for various times and then the needle penetration values were
measured in accordance with ASTM D1321 with a penetrometer. The results are shown in Table 1.

Table 1. Needle penetration

Adhesive 1 hr (dmm*) 4 hr (dmm*) 24 hr (dmm*)

Sample A (APAO adhesive having >50% polypropylene-
polybutene copolymer) 32 22 19

Sample B >50% APAO (APAO adhesive having >50% 
polypropylene-polybutene copolymer) 33 36 27

Sample C (>50% APAO (APAO adhesive having >50% 
polypropylene-polybutene copolymer) 23 18 16
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[0041] Samples A, B and C have higher needle penetration values than comparative samples D and E, indicating that
Samples A, B and C are softer than the firmer comparative samples D and E. Comparative samples D and E can be
readily pelletized due to their low needle penetration values. It is typically understood in the art that softer or semi-
pressure sensitive adhesives are more difficult to produce non-blocky pellets.

Example 2: Peak Recrystallization Temperature Determination

[0042] The cold crystallization temperatures of the adhesives were determined by Differential Scanning Calorimeter
(DSC), and are summarized in Table 2. Each adhesive was melted at 10°C/min up to 180°C, then cooled at 10°C/min
to -50°C and held at -50°C for 10 minutes. The adhesive was then re-heated at 3°C/min until 180°C. Using the DSC
Universal V4.5A TA Instrument software, the cold crystallization peak (Tc) was determined to be the peak exothermic
temperature of the second DSC heating.

[0043] The resultant curve, cooling and second heating for Sample A and Sample E are shown in Figures 1A and 1B,
respectively. Samples A, B and C do not have a recrystallization temperature (Tr) during cooling. Only upon second
heating, a cold crystallization temperature is shown for samples A, B and C. Unlike Samples A, B, and C, Comparative
Samples D and E recrystallized readily upon cooling.

Example 3

[0044] Adhesive Pellets were produced by a pilot pelletizer with the following process:

1. APAO based Adhesive (APAO adhesive having >50% polypropylene-polybutene copolymer) was loaded in an
agitated heated mix tank and melted at 175°C.
2. The molten adhesive was forced through an orifice (size 2.8 mm) and cut in a cooling water stream. The cooling
water stream contained water T1 (4°C), with a flow rate of about 55 to about 65 gpm to move the pellets down the
stream. The cooling tank also contained 1.0% antiblocking agents. The pellets flowed into an agitated recrystalli-
zation/solidification tank.
3. The agitated recrystallization/solidification tank comprised of water and 1.0% antiblocking agents. The temperature
of the recrystallization/solidification tank was set to T2 of 35°C.
4. The pellets remained in the recrystallization/solidification tank for about 120 minutes.

Example 4: Dynamic Time Sweep Test

[0045] Time sweep curve of pellets recrystallized/solidified in various T2 temperatures were tested. Dynamic Time
Sweep program in ARES M was run for each pellet samples. The pellet samples were heated at application temperature

(continued)

Adhesive 1 hr (dmm*) 4 hr (dmm*) 24 hr (dmm*)

Comparative Sample D (TECHNOMELT® SUPRA TS 100, high 
crystalline adhesive) 4 3 3

Comparative Sample E (TECHNOMELT® EASY-PAC 200, high 
crystalline adhesive) 5 4 2

*1 dmm = 0.1 mm

Table 2. Cold crystallization Peak Temperature

Adhesive Cold Crystallization Temperature (°C)

Sample A 38

Sample B 25

Sample C 35

Comparative Sample D None

Comparative Sample E None
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(150°C) between two parallel plates and rapidly cooled to designated recrystallization/solidification temperature (4.4,
26.7, 29.4, 32.2, 37.8, or 40.6 °C (40, 80, 85, 90, 100 or 105°F)) and was held at for 24 hours (hrs). Frequency of 10
rad/sec is applied with constant strain of 1.0% and the modulus was recorded over the time. Tan delta value against
time is shown in Figure 2. The temperature where Tan Delta = 1 depicts the turning point of the adhesive as liquid into
solid (values greater than Tan Delta =1 depicts liquid-like adhesive, and values less than Tan Delta = 1 depicts solid-
like adhesive).
[0046] As shown in Figure 2, recrystallizing the pellets at the conventional recrystallization temperature (4.4 °C (40°F))
required significantly longer time period to cross the Tan Delta =1 value, whereas solidifying the pellets at 32.2 °C (90°F)
increased the speed of solidification by at least a factor of three. Also, the pellets solidified significantly faster when the
pellets recrystallized at 32.2 °C (90°F) than the conventional process.

Example 5: Residence time to reach Tan Delta =1 from Time Temperature Sweep Test

[0047] Based on the Time Temperature Sweep test, the residence time it took to achieve Tan Delta=1 is summarized
in Table 3.

[0048] As shown in Table 3, solidifying the Sample A at temperatures at or above 26.7 °C (80°F) decreased the holding
time to reach Tan Delta = 1 by at least 20%. Moreover, increasing the T2 to above 29.4 °C (85°F) and lower than 40.6
°C (105°F), maximizes the speed of the solidification process.

Example 6: Deformation/Hardness

[0049] Sample A pellet hardness was examined by measuring the percent deformation of pellets solidified in various
T2 fluid temperatures. Pellet deformation was examined by measuring the initial diameter (d0) with a modified micrometer
(with magnets and steel). A weight of 70g was place on the pellet for one minute and then the new diameter (d1) was
measured. The percent difference, (d0-d1)/d0 x 100%, was calculated for at least twelve pellet samples and the percent
deformation against recrystallization fluid temperatures are shown in Figure 3.
[0050] Figure 3 demonstrates that the average deformation is the smallest when the pellets are solidified at T2 of 29.4
°C (85°F) and 32.2 °C (90°F). Pellets that were solidified at 32.2 °C (90°F) achieved a deformation of less than about
30% even only after about 40 minutes. In fact, majority of the pellets achieve a deformation of less than about 20% only
after about 40 minutes when recrystallized at 32.2 °C (90°F). In contrast, pellets that were solidified in temperatures of
8.9°C (48°F) to 24.4 °C (76°F) had a deformation range of about 60 to about 80%, even when recrystallized greater
than 60 minutes.

Table 3. Residence Time

Adhesive Temperature (°C (°F)) Holding time to reach Tan δ  =1 (sec)

Sample A 4.4 (40) 4630

26.7 (80) 3670

29.4 (85) 2051

32.2 (90) 1631

37.8 (100) 1691

40.6 (105) 2890

Sample B 25.0 (77) 1090

29.4 (85) 791

32.2 (90) 491

Sample C 25.0 (77) 1211

29.4 (85) <100

35.0 (95) 491
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[0051] Also, as shown in Figure 3, pellets solidified at significantly faster, with lower deformation, at 29.4 °C (85°F)
and 32.2 °C (90°F) than solidified at lower temperature ranges.

Example 7: Blocking

[0052] Blocking was measured by placing about 950 g weight evenly distributed on top of about 200 g of pellets made
from Sample A solidified in various temperatures. The entire set-up was then transferred to 48.9 °C (120°F) oven for 24
hrs. The set-up was then removed and cooled to room temperature (about 20°C). The pellets were then visually and
manually observed. A rating of "fail" was given if the adhesive was blocked, and a rating of "pass" was given to adhesive
that was completely unblocked.

Claims

1. A process for forming a plurality of hot melt adhesive pellets comprising the steps of:

a) extruding the adhesive through an orifice of a die plate immersed in a cooling fluid, which has a temperature T1;
b) cutting the adhesive into a plurality of pellets in the cooling fluid;
c) solidifying the pellets in a recrystallization fluid at a temperature T2 for at least 30 minutes;
d) separating the pellets from the recrystallization fluid and drying the pellets, wherein the T1 is less than 7.2°C
(45°F) and the T2 is higher than T1 by at least 16.7°C (30°F; T2 = T1 + 30°F x T1 + 16.7 °C), wherein the hot
melt adhesive comprises an amorphous poly-alpha-olefin polymer, and wherein

the obtained pellets have an average percent deformation less than 40%, whereby the percent deformation is
(d0-d1)/d0 x 100%; d0 is an initial diameter and d1 is a diameter measured after applying a weight of 70g for one minute.

2. The process of claim 1, wherein the temperature T2 is in the range of 25°C to 40°C (77°F to 104°F).

3. The process of claim 2, wherein the temperature T2 is in the range of 30°C to 35°C (86°F to 95°F).

4. The process of claim 1, wherein the pellets are held in the recrystallization fluid for at least 60 minutes up to 180
minutes.

5. The process of claim 4, wherein the pellets are held in the recrystallization fluid for at least 100 minutes up to 150
minutes.

6. The process of claim 1, wherein the amorphous alpha-olefin polymer comprises a comonomer of ethylene, propylene,
butene, pentene, hexene, heptene, octene, nonene, decene, undecene, dodecene, and mixtures thereof.

7. The process of claim 6, wherein the amorphous alpha-olefin polymer comprises a comonomer of propylene and
butene.

8. The process of claim 1, wherein the hot melt adhesive has a needle penetration number of (i) 8 to 50 dmm after 1
hrs conditioning at 25° C, or (ii) 10 to 45 dmm after 4 hrs conditioning at 25° C, or (iii) 10 to 40 dmm after 24 hrs
conditioning at 25° C.

9. The process of claim 8, wherein the hot melt adhesive has a needle penetration number of (i) 8 to 50 dmm after 1
hrs conditioning at 25°C, or (ii) 15 to 40 dmm after 4 hrs conditioning at 25°C, or (iii) 10 to 30 dmm after 24 hrs
conditioning at 25°C.

Table 4. Blocking results of sample A at various process conditions

Adhesive Process Conditions Blocking Observation Rating

Sample A T2 = 4.4 °C (40°F), with surfactants Completely Blocked Fail

Sample A T2 = 15.6 °C (60°F), with surfactants Partially unblock after 24 hrs Fail

Sample A T2 = 32.2 °C (90°F), with surfactants Completely unblock after 2 hrs Pass
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10. The process of claim 9, wherein the hot melt adhesive has a cold crystallization temperature of 77 to 105°F (25 to
41°C).

11. The process of claim 10, wherein the hot melt adhesive has a cold crystallization temperature of 82 to 104°F (28 to
40°C).

12. A plurality of hot melt adhesive pellets obtainable by the process of claim 1, wherein the hot melt adhesive comprises
an amorphous poly-alpha-olefin polymer, characterized in that the obtained pellets have an average percent
deformation less than 40%, whereby the percent deformation is (d0-d1)/d0 x 100%; d0 is an initial diameter and d1
is a diameter measured after applying a weight of 70g for one minute.

Patentansprüche

1. Verfahren für das Bilden mehrerer Heißkleber Pellets, umfassend die folgenden Schritte:

a) Extrudieren des Klebers durch eine Öffnung einer Färbeplatte, die in eine Kühlflüssigkeit getaucht ist, welche
eine Temperatur T1 aufweist;
b) Schneiden des Klebers in mehrere Pellets in der Kühlflüssigkeit;
c) Verfestigen der Pellets in einer Rekristallisationsflüssigkeit bei einer Temperatur T2 für mindestens 30 Mi-
nuten;
d) Trennen der Pellets von der Rekristallisationsflüssigkeit und Trocknen der Pellets, wobei T1 niedriger als 7,2
°C (45 °F) ist und T2 mindestens um 16,7 °C höher ist als T1 (30 °F; T2 = T1 + 30 °F x T1 + 16,7 °C), wobei
der Heißkleber ein amorphes Polyalphaolefin-Polymer umfasst, und wobei

die erhaltenen Pellets eine durchschnittliche prozentuale Deformation von weniger als 40% aufweisen, wobei die
prozentuale Deformation (d0-d1)/d0 x 100% beträgt, wobei d0 ein anfänglicher Durchmesser und d1 ein Durchmesser
ist, der nach Anwendung eines Gewichts von 70g für eine Minute gemessen wird.

2. Verfahren nach Anspruch 1, wobei die Temperatur T2 im Bereich von 25 °C bis 40 °C (77 °F bis 104 °F) liegt.

3. Verfahren nach Anspruch 2, wobei die Temperatur T2 im Bereich von 30 °C bis 35 °C (86 °F bis 95 °F) liegt.

4. Verfahren nach Anspruch 1, wobei die Pellets für mindestens 60 Minuten bis zu 180 Minuten in der Rekristallisati-
onsflüssigkeit gehalten werden.

5. Verfahren nach Anspruch 4, wobei die Pellets für mindestens 100 Minuten bis zu 150 Minuten in der Rekristallisa-
tionsflüssigkeit gehalten werden.

6. Verfahren nach Anspruch 1, wobei das amorphe Alphaolefin-Polymer ein CoMonomer von Ethylen, Propylen, Buten,
Penten, Hexen, Hepten, Okten, Nonen, Decen, Undecen, Dodecen und deren Mischungen umfasst.

7. Verfahren nach Anspruch 6, wobei das amorphe Alphaolefin-Polymer ein CoMonomer von Propylen und Buten
umfasst.

8. Verfahren nach Anspruch 1, wobei der Heißkleber eine Nadelpenetrationszahl von (i) 8 bis 50 dmm nach 1 h
Konditionieren bei 25 °C, oder (ii) 10 bis 45 dmm nach 4 h Konditionieren bei 25 °C, oder (iii) 10 bis 40 dmm nach
24 h Konditionieren bei 25 °C aufweist.

9. Verfahren nach Anspruch 8, wobei der Heißkleber eine Nadelpenetrationszahl von (i) 8 bis 50 dmm nach 1 h
Konditionieren bei 25 °C, oder (ii) 15 bis 40 dmm nach 4 h Konditionieren bei 25 °C, oder (iii) 10 bis 30 dmm nach
24 h Konditionieren bei 25 °C aufweist.

10. Verfahren nach Anspruch 9, wobei der Heißkleber eine Kältekristallisationstemperatur von 77 bis 105 °F (25 °bis
41 °C) aufweist.

11. Verfahren nach Anspruch 10, wobei der Heißkleber eine Kältekristallisationstemperatur von 82 bis 104°F (28 °bis
40 °C) aufweist.
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12. Mehrere Heißkleberpellets, die durch das Verfahren von Anspruch 1 erhalten werden können, wobei der Heißkleber
ein amorphes Polyalphaolefin-Polymer umfasst, das dadurch gekennzeichnet ist, dass die
erhaltenen Pellets eine durchschnittliche prozentuale Deformation von weniger als 40% aufweisen, wobei die pro-
zentuale Deformation (d0-d1)/d0 x 100% beträgt, wobei d0 ein anfänglicher Durchmesser und d1 ein Durchmesser
ist, der nach Anwendung eines Gewichts von 70g für eine Minute gemessen wird.

Revendications

1. Procédé de formation d’une pluralité de granules d’adhésif thermofusible comprenant les étapes :

a) d’extrusion de l’adhésif à travers un orifice d’un support de matrice immergé dans un fluide de refroidissement,
qui a une température T1 ;
b) de découpe de l’adhésif en une pluralité de granules dans le fluide de refroidissement ;
c) de solidification des granules dans un fluide de recristallisation à une température T2 pendant au moins 30
minutes ;
d) de séparation des granules du fluide de recristallisation et de séchage des granules, T1 étant inférieure à
7,2 °C (45 °F) et T2 étant supérieure à T1 d’au moins 16,7 °C (30 °F ; T2 = T1 + 30 °F x T1 + 16,7 °C), l’adhésif
thermofusible comprenant un polymère amorphe de poly-alpha oléfine, et

les granules obtenus ayant un pourcentage moyen de déformation inférieur à 40 %, le pourcentage de déformation
valant (d0-d1)/d0 x 100 % ; d0 étant un diamètre initial et d1 étant un diamètre mesuré après avoir appliqué une
masse de 70 g pendant une minute.

2. Procédé selon la revendication 1, dans lequel la température T2 se situe dans la plage comprise entre 25 °C et 40
°C (entre 77 °F et 104 °F).

3. Procédé selon la revendication 2, dans lequel la température T2 se situe dans la plage comprise entre 30 °C et 35
°C (entre 86 °F et 95 °F).

4. Procédé selon la revendication 1, dans lequel les granules sont maintenus dans le fluide de recristallisation pendant
au moins 60 minutes et jusqu’à 180 minutes.

5. Procédé selon la revendication 4, dans lequel les granules sont maintenus dans le fluide de recristallisation pendant
au moins 100 minutes et jusqu’à 150 minutes

6. Procédé selon la revendication 1, dans lequel le polymère amorphe de poly-alpha oléfine comprend un comonomère
d’éthylène, de propylène, de butène, de pentène, d’hexène, d’heptène, d’octène, de nonène, de décène, d’undécène,
de dodécène et leurs mélanges.

7. Procédé selon la revendication 6, dans lequel le polymère amorphe de poly-alpha oléfine comprend un comonomère
de propylène et de butène.

8. Procédé selon la revendication 1, dans lequel l’adhésif thermofusible a un nombre de pénétration d’aiguille compris
(i) entre 8 et 50 dmm après un conditionnement d’une heure à 25 °C, ou (ii) entre 10 et 45 dmm après un condi-
tionnement de 4 h à 25 °C, ou (iii) entre 10 et 40 dmm après un conditionnement de 24 h à 25 °C.

9. Procédé selon la revendication 8, dans lequel l’adhésif thermofusible a un nombre de pénétration d’aiguille compris
(i) entre 8 et 50 dmm après un conditionnement d’une heure à 25 °C, ou (ii) entre 15 et 40 dmm après un condi-
tionnement de 4 h à 25 °C, ou (iii) entre 10 et 30 dmm après un conditionnement de 24 h à 25 °C.

10. Procédé selon la revendication 9, dans lequel l’adhésif thermofusible a une température de cristallisation à froid
comprise entre 77 et 105 °F (entre 25 et 41 °C).

11. Procédé selon la revendication 10, lequel l’adhésif thermofusible a une température de cristallisation à froid comprise
entre 82 et 104 °F (entre 28 et 40 °C).

12. Pluralité de granules d’adhésif thermofusible pouvant être obtenus selon le procédé de la revendication 1, l’adhésif
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thermofusible comprenant un polymère amorphe de poly-alpha oléfine, caractérisé en ce que les granules obtenus
ont un pourcentage moyen de déformation inférieur à 40 %, le pourcentage de déformation valant (d0-d1)/d0 x 100
% ; d0 étant un diamètre initial et d1 étant un diamètre mesuré après avoir appliqué une masse de 70 g pendant
une minute.
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