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Tt TLE LUBRI CANT- CONTAI NI NG PELLETS OF THERMOPLASTI CS PROCESS FOR PREPARI NG
SAME. AND USE THEREOF The present invention relates to lubricant-containing
pell ets of 5 thernoplastics, and especially those pellets which contain the
|ubricant in the formof:a fllmfirn1y adhering to the surface of the
pellets. The invention further relates to processes for the production of
t hese | ubricant-containing pellets of thermpplastics and to the use
thereof, nore particularly for injection nolding. 10 Articles
made of thernoplastic naterials are conventionally produced from.,ellets of
the thernoplastic resins by i nj ection rml.'ml'd@ Auxiliary agents
(lubricants) are adge OFSPTRERMOPEATTICSSSI Ng.

fUrther posi ¢ ive. of Zﬁw@sg sies Hﬁ@%ﬂﬁﬁpﬁﬁ%@ S'n'“ﬁf 15
the final product. The present mvcnnon relates to lubricant-containing peliets of
5 thermoplastics, and especially those pellets which contain the Jubricant in
the form of a film firmly adhering to the surface of the pellets.

The invention further relates to processes for the production of
these lubricant-containing pellets of thermoplastics and to the use thereof,
more particularly for injection molding.

10 Articles made of thermoplastic materials are conventionally
produced from pellets of the thermbplastic resins by injection molding. .
Auxiliary agents (lubricants) are added to the pellets to achieve trouble-free
processing. These agents control the rheology of the melt, and often they
involve further positive effects for processing and/or for the optimization of

15  the final product. _

Small injection molding machines with short dwell umes are
especially susceptible to malfunctions occurring in the screw region where
the polymer begins to melt. It has been shown that these malfunctions can
be eliminated, if suitable lubricants are present in sufficient amounts on the

20 pellets. This cannot be accomplished by a lubricant incorporated in the

thermoplastic resin; the lubricant must rather be present on the outer
surface of the pellets in order to be effective on the machine walls.

The lubricants generally used for pellets of thermoplastic resins
are praducts of fat chemistry, mosﬂy those of stearin, olein, glvcerol; waxes
such as montan wax and polyolefin wax; and metal stearates such as
aluminum stearate, calcium stearate, zinc stearate and magnesium stearate.

An amount of from 0.01 to 0.5% by weight of said metal stearates
in the form of a finely divided powder is usually added to the pellets of
thermoplastics and is admixed in continuous mixers or double-cone batch

30 blenders, wherein the metal stearate powder becomes attached to the
surface of the pellets. However. the adhesion to the pellets of the metal
stearates powder is insufficient so that upon shipment and, more particularly
upon the use of pneumatic (pressurized air) conveying systems. a separation
of the metal stearate powder occurs. Due to this peel-off. not only the

35 effective lubricant content on the pellet surface is reduced, resulting in a loss

' in functionality of the pellet-lubricant adduct. but also the released powder
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'Smal | i njection nolding machines with short dwell tines are especially
suscept.i bl e to mal functions occurring in the screw regi on where the polynEr
begins to mel't. It has been showh that these mal functions can be
elimnated, if suitable lubricants are present in sufficient anounts on t he
20 peIIets. Thi s cannot be acconplished by a lubricant incorporated in the
thernopl astic resin; the |ubricant nust-2-ather be present on the outer
surface of the pellets in order to be effective on the machine walls. The

| ubricants generally used for pellets of thernoplastic resins are products
of fat chem stry, nostly those of stearin, olein, glycerol; waxes 25 such
as montan wax and pehyssspréqesswechnologicatsirawbasks such assoiling mhe:shipmess num

stearate, calcium S%ﬁ{aﬁi&saﬁdﬂ& Eﬂié‘ﬁﬁe@%ﬂc&ﬁ&?&&lﬂi@ th eddifibs,. thé\n am)unt
of from0.01 to 0.5

%
finely divided poméier’?‘%"ﬁ%ﬂaﬂ’i’?/ %\‘lfﬁggtl}"c?rf’ﬂ'éaf?&aqlgét C%B‘ tﬂp{%grpg% ast i cs and
i s admi xed i n conti isouxce ofidanges, mcecaymcowemdemﬂammls@arat@ﬂm@&i@ne%ere| n
the netal stearake Qﬁ%. beconmes attached to thg

Therefore, the desire has existed for a long time to provide pellets
of thermoplastics with a firmly adhering film that has the same lubricant
properties as the pellets provided with powdery metal stearates withdm the
disadvantage of the powder coming off.

10 The manufacture 6ﬁsuch film-coated pellets of thermoplastic
resins is relatively simply to accomplish for most of the organic materials by
way of an application of the film material in the molten state, for example by
tumbler coating. Molten solutions of metal stearates can also be applied to
pellets to form lubricant coatings (cf. European Patent Specification 0 280

15 221 B1), however, such coatings are sometimes found to be irregular or
uneven, or do not adhere as tightly to the pellets as the lubricant of this
invention.

. Another approach for firmly linking metal stearate lubricants to
. the pellets consists of including the lubricants in the pellets. However, '

20 thereupon it was found that, mainly in small injection molding machines with

'short dwell times, the pellets including the lubricant resulted in malfunctions

of the feeding process. Thus, a trouble-free functionality of the lubricant-

pellet adduct is ensured only if the lubricant will become effective prior to
the pellet being melted, thus, if the lubricant is available on the surfaces of
the pellets. '

Therefore, it was the object of the present invention to provide
pellets of thermoplastic resins, to which pellets the lubricant has been firmly
bonded, while the action of the lubricant is not adversely affected thereby.

Surprisingly it was found that it is possible to provide lubricant-
30 containing-pellets of thermoplastic resins wherein the Jubricant is preéent on

the surface of the pellets in the form of a firmly adhering lubricant film using
a coating process as defined hereinafter. Moreover it was found that a
particularly good result is achieved where the lubricant is comprised
predominantly (on a weight basis) of an aluminum salt of a fatty acid.

35 As used herein, the term "firmly adhering film” refers to a
continuous film which is essentially free from gaps or holes. The firmly
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'surface of the pell ets. However, the adhesion to the pellets of the netal
stearates powder is insufficient so that upon shipnent and, nore .
parti.cul arly upon the use of pneunmatic (pressurized air) conveying systens.

- a separation of the netal stearate powder occurs. Due to this peel-off not
only the 35 effective lubricant content on the pellet surface is reduced,
resulting in aloss in functionality of the pellet-I|ubricant adduct, but

al so the rel eased powder -2- causes procéss-technol ogi cal drawbacks such
as soiling the shipnent containers and plugging the filters of conveyor

Const it ut ee a. par ¢ bR 6% pLGRveians teecti dlsbpyl @%b@%@“@‘)ﬁ%ﬁpkﬁ?;
stearates are extr eoetipgs®f thepriprast,ywhich tend to resemble powder coatings. Th
distinction is visible when viewing the coated pellets under a microscope.
The firmly adhering film of the present invention will appear somewhat as a
S  varnish on the pellet. It will not easily be visible apart from the fact that
light reflects off it somewhat differently as compared to an uncoated pellet.
Conversely, the coatings of the prior art will appear under the microscope as
discontinuous coatings, i.e., as dusts or very finely divided powders.
The term “is comprised predominantly (on a weight basis) of an
10  aluminum salt of a fatty acid” means that where the lubricant contains more
" than one component, an aluminum salt of a fatty acid is the component
present in the greatest amount on a weight basis.
Preferred according to the present invention are peliets having a
~ lubricant content of from 0.01 to 0.5% by weight, and especially from 0.05 to
15  0.15% by weight.
The lubricants of the lubricant-containing pellets of thermoplastic
_Tesins according to the invention consist preferably of from 75 to 100% by
weight of an aluminum salt of a fatty acid and of from 25 to 0% by weight of
fat chemistry products, especially fatty acids and fatty alcohols; waxes,

20 especially montan wax and polyolefin wax; and esters and/or metal salts
(apart from aluminum) of fatty acids, especially sodium-, magnesium-,
calcium- and zinc-stearate, stearyl stearate, and the lithium, odium, and
calcium salts of montanic acid. Where the lubricants (other than the metal
salts of fatty acids) are in the form of a powder, the powder is preferably

25  milled to a particle size of less than about 1 micron.
| According to present invention preferred is a lubricant comprising
75 to 100% by weight, and especially from 90 to 100%, of an aluminum
stearate, and especially aluminum distearate.

According to the present invention, the thermoplasuc resin may

30  be any melt-processable solid thermoplastic material. The preferred
thermoplastic resins include polyesters, polyacetals, polyacrylates, polyamide
and/or copolymers or mixtures containing said thermoplastic resins, among

‘which polyamides and copolymers containing polyamides are more
preferred. The polyamides of the present invention have been selected from

35 Nylon 6, Nvlon 6/6, Nyion 6/9, Nylon 6/10, Nylon 6/12, Nylon 11, Nylon 12
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'Therefore, the desire has existed for a long time to provide pellets of
thernoplastics with a firmy adhering filmthat has the same |ubricant .
properties as the pellets provided with powdery netal stearates w thout the
di sadvant age of the powder com ng off. 10 The manuf acture of
such filmcoated pellets of thernoplastic resins is relatively sinply to
acconplish for nost of the organic materials by way of an application of
the filmmterial in the nolten state, for exanple by tunbler coating.

Mol ten solutions of netal stearates can _al so be applied to pellets to.form
| ubri cant coatings #dNyleorld)iamoag shichsopelymesseqniginipg polyamides o) adipig )
however, such coati 548, lek@meMiyRine ifinine und/drcCaprolattangare preferredneven, or do

Aot her _appr oach for " f i (LeF Aty TWE Pt i 7 uBrickl onlaing | o

pel l ets consists of peliats ofthermoplasticurosincmay gOI_nai_ntu'petpﬂg% by weighgofadditives g

thfLeU pon it wass f oynsfitahater@ishindudihgStilizers) A€ bipeeiallp hiiMGd4mRE MMABY
absorbents; plasticizers; fillers and minerals, especially talc, chalk, kaolin.
wollastonite, slate meal, mica powder and baryte; pigments and dyes;
reinforcing agents and impact modifiers, especially glass fibers; flame
retardants and nucleating agents, especially salts, talc, HT-Nylon,

10 fluorocarbon compounds.

The invention further relates to a process for the preparation of
pellets of thermoplastic resins, which process is characterized in that
(A) the uncoated pellets of thermoplastic resins and the lubricant are

combined and mixed at a temperature below the melting point of the

15 lubricant; and '
(B) the resulting pellet-lubricant adducts are then kept in motion so that

they are subjected to a sufficient number of mutual impacts and shear
forces whereby a firmly adhering lubricant film is formed on the |
- pellets. B '

20 In a preferred embodiment of the process according to the
invention, combining and mixing the pellets with the lubricant is carried out
at a temperature of from 20°C to 56°C, and especially at a temperature of
from 40°C to 50°C. Thereby it is ensured that by means of the process the
pellets of thermoplastic resins can be coated without any thermal-oxidative

25 damage (discoloration) in the presence of air.

According to the present invention, in a preferred process
embodiment the lubricant is an aluminum salt of a fatty acid, preferably an
aluminum stearate, more preferably aluminum distearate, and the pellets
are of polyamide, and preferably are Nylon 6/6.

30 ‘Any device in which the pellets are subjected to the above-
described motions is suitable to be used in the process according to the
invention. In a preferred embodiment of the process according to the
invention the process is operated in a continuous mode (continuous
process). It is particularly preferred that the process step (B) takes place in

35 adense phase conveying system as described in Example 2. '
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Short- dwel | times, the pellets |nclud|ng the lubricant resulted in

mal f uncti ons of the feedi ng process. Thus, a trouble-free functionality of
the |ubricant- pellet adduct is ensured onIy if the lubricant will become
effective prior to the pellet being nelted, thus, if the lubricant is
avai l abl e on the surfaces of 25 the pellets. Therefore, it was the object
of the present invention to provide pellets_gf. thernoplastic resins, to
which pellets the [ubricant has been firmy bonded, while the action of the.
lubricant is not adversely affected thereby. Surpr|S|neg it was found that

it is possible to provi deehtkbéﬂcgétﬁ%veﬁgon AT 3k1ated 9o PR hsRloF e lubricant-

t her nopl asti c resins wher sent on.the surface of the

n e
pel lets in the forgPBtAIRNG P?Hﬂ@"%@ﬁ@ﬂ?ﬂ@“ﬁfﬁ?‘?‘&%t‘h? mappfacture, ot coat i ng
process as defi ned therafiplatic eésin-bhsedawdeles.t was found that a particularly

good result is achieved on

a wei ght basis) of an al m%hggﬁt%b b%ﬁ%g%ﬁe&Bf‘@Ehggﬂaﬂfc%ﬁﬁl W Jh\é (

herein, the terfn " sampifyncsional pregerties as thedteélpé previded with powdery lubricants;
however, they do not tend to have the lubricant coming loose therefrom.

Moreover, the process according to the invention allows a lubricant film to
be applied onto thermolabile pellets of thermoplastic resins, and especially
onto pellets. |
10 In another embodiment of the present invention, it is possible to
provide lubricant containing pellets of thermoplastic resins wherein at least
two lubricant layers are present. a first lubricant layer is present on the
surface of the pellets in the form of a firmly adhering lubricant film using a.
coating prbceSs as defined herein above. At least one additional lubricant
15 layer which is comprised of a lubricant having a melting point of 140°C or
less is present on the surface of the first lubricant layer. Suitable lubricants
for the additional lubricant layer(s) are known i the art and include, but are
not limited to, montan wax, polyolefin wax, paraffin, N-stearyl eruceamide,
and metal stearates. Such additional lubricant layer(s) can be applied by
20 conventional techniques known in the art such as melt spray and tumbling
- coating techniques.
The present invention is further illustrated by the followmg
Examples:

EXAMPLES
25  Example 1 (Coating Test) :
A reactor comprising a 100 mm in diameter vessel capable of
’ being rotated and performing gyroscopic motions is charged with 100g of

Nylon 6/6 and 0.1 g of powdery lubricant; then, mixing is carried out at room
temperature of 60 rpm. '

30 - The film forming property of various lubricants at a stirring
period of 15 minutes is shown in Table 1.
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tontinruous filmwhich is essentially free fromgaps or holes. The firnmy
-3 - adhering filmof this.invention is thereby distinguishable from

| ubri cant coatings.of the prior art, which tend to resenble powder
coatings. This distinctionis VISIb|e when view ng the coated pellets under
a mcroscope. The firmy adhering filmof the present invention wll| -appear
sonewhat as a 5 varnish on the pellet. It will not easily be visible apart
fromthe fact that light reflects off -é- sonewhat differently as conpared
to an uncoated pellet. Conversely, the coatings of the prior art wll
appear under the m croscope as discontinuous coatings, i.e., as dusts or
very finely divided powders. The term"” JéﬁEﬂ'sed predom nantly (on a -

wei ght basis) of an 10 al um num salt of a ratty acid" neans that where the
| ubri cant contai ng_onre

Example Lubncam Remarks
A Aluminuin Distearate Film Formation
B ~ Aluminum Tristearate | Firm Formation
C Stearol Stearate "Partial Film Formation

5 Example 2 (Continuous Coating)
For continuously coating polyamide pellets with aluminum -

distearate at a temperature of from 40°C to 50°C, the pellets of Nylon 6/6 as
available after drying and having a regular oval-cylindrical shape are
supplied to a continuous mixer, into which at the same time aluminum

10 distearate is introduced in a controlled amount. In the mixer the stearate
present as a fine powder is uniformly powdered onto the pellet surfaces.

Through an exit port in the bottom of the mixer the powder-
coated pellets are passed through a commercially available dense phase

 conveying system, (sold, e.g., by the companies WAESCHLE (D-7980

15 Ravensburg), GERICKE (D-7703 Rielasingen) and BUEHLER (CH-9240
Uzwil). The conveying system will typically be 200 to 350 m in length,
preferably about 300 m. At the end of the conveying system the powdered
layer, which initially is loosely adhered to the surface, becomes a firmly
adhering uniform coating. The product is thereby essentially free from

20 aluminum distearate dust. -
Example 3 (Adhesion Test)

An amount of 2.5g of Nylon 6/6 pellets coated with 0 1% by
weight of aluminum distearate (Example 2) and an amount of 2.5g of
conventional Nylon 6/6 pellets containing 0.1% by weight of aluminum

25 distearate (lubricant in powder form) each are washed in 40 ml of Freon®
113 for 10 seconds at a speed of the siirring rod of 88 rpm. After the
washing liquid is poured off, the pellets are dried, and the aluminum
distearate content is determined.

As a result of the determination, the Nylon 6/6 pellets prepared

30 according to the conventional method (only passed through a continuous
mixer) has a residual aluminum distearate content which was by 30% lower.
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t han one conponent, an alum numsalt of a fatty acid is the conponent
present.in the greatest ampbunt on a weight basis. Preferred according to
t he present invention are pellets having a lubricant content of from 0.01
to 0.5% by weight, and especially from0.05 to 15 0.15% by wei ght. The

| ubricants of the lubricant-containing pellets of thernoplastic resins
according to the invention consist preferabld- of from75 to 100% by wei ght
of an alum numsalt of a fatty acid and of from25 to 0% by wei ght of fat
chem stry products, especially fatty acids and fatty al cohols; waxes, 20
especi al | y nontan wax andnphé péllets coatedby nreads efsthe processidaording & theal t s

(apart fromal um | I '{E?}a QRAEESIUM |

cal cium and zi nc[}gggé"g{r)%’?éeﬁmggg?dyﬁ%%gﬁg?glt%eﬁ%#ﬁfﬂ% |tt?|| um ?)ﬂgi um and
calciumsalts of PseReBhaSa fipmiy adbgreddilmae | ubri cant s (ot her than the netal
salts of fatty acW(M&T@)formof a powder, the powder is preferably

25 milled toga particle;g)ze Qhn'dding MEhiRONETSTAL AB., Schweiz, Model
N 350/150 S with a standard NETSTAL low compression (2.6) screw), the
screw retraction time (SﬁC) is measured at a hold up time of three minutes
for each of the Nylon 6/6 pellets treated with 0.1% by weight of aluminum
distearate as specified in Table II. The results are also set forth in Table II.

10
Example Sample SRC (Seconds)
D Melt-incorporated 10.4 10 20.2
E Powder-coated 10.1t0.14.5
F . Film-coated /Example 2 9.0 to 10.6
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Accor di ng to present invention preferred is a lubricant conprising 75 to
100% by wei ght, and especially from90 to 100% of—ar—al um num st ear at e,

and especiall'y al um num di stearate. According to the
t hernopl astic resin may 30 be any nelt-processabl iﬂ‘BE@'ﬂMﬂﬂﬁmﬁlc
material. The preferred thernoplastic resins incl ud

pol yacetal s, pol yacryl ates, polyam de_gnd/ or copol yners or m xtures

contai ning said thernopl astic resins, anmong whi ch pol yam des and copol yners

cont ai ni ng polyam des are nore preferred. The pol yam des of the present

I nventi on have been selected from 35 Ny lon 6/6, Nylon 6/9, Nylon
6/10. Nylon 6/12, Nylon 11, l on 12- n, 12/ 12, .anon h
copol yners cont ai ni ng pol y m%pgocgps fgatlbq greparatlon l(\)I}({u%ncant-cmmumng pgllets o?

thermoplastic resins, characterized in that
(a) the uncoated pellets of thermoplastic resins and a
5 lubricant are combined and mixed at a temperature

below the melting point of the lubricant; and

(b) the resulting peliet-lubricant adducts are then kept in
motion so that they are subjected to a sufficient number
of mutual impacts and shear forces whereby a firmly

10 adhering lubricant film is formed on the pellets.

2. The process according to Claim 1, characterized in that the
pellets and the lubricant are combined and mixed at a temperature of from
20°C to 50°C.

3. - The process according to Claims 1 or 2 wherein the process is

15  a continuous process and the process step (B) is carried out in a dense phase
conveying system. :

- 4. A process according to Claim 1, characterized in that at least
one addmonal lubncant layer is apphed to the surface of the firmly adhering
lubricant film.

20 5. Lubricant-containing pellets of thermoplastic resins obtainable
by a process according to any one of Claims 1-4.

6. Lubricant-containing pellets of thermoplastic resins prepared
in accordance with the process of Claim 4, said lubricant-containing pellets
being characterized in that they contain at least two lubricant layers in which

25 (a) the first lubricant layer is comprised predominately, on a
weight basis, of an aluminum salt of a fatty acid and is
present on the surface of the pellets in the form of a
-firmly adhering film; and
{b) the second lubricant layer is comprised of a lubricant
30 | having a melting point of 140°C or less and is present on
the surface of the first lubricant layer.
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(54) Title: LUBRICANT-CONTAINING PELLETS OF THERMOPLASTICS PROCESS FOR PREPARING SAME AND
USE THEREOF

(57) Abstract
The present invention relates to lubricant-contairiing peliets of thermoplastic resins, which pellets are characterized in that

the Jubricant is present thereon in the form of a film firmly adhering to the surface of the pellets, and 10 a process for their pro-
duction and their use in injection molding machines.
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they are subjected to a sufficient nunber of nut l1j5|w ropactsvEnd smears  8G l
forces whereby a firmy adhering |ubricant film isyforord:on: thesipel: lr)ett;as;p{i 7.
20 . In a preferred embodi ment of the priopve :@onrd&pgdtp itsh, Pagvﬂ

i nventi on, combining and mi xing the pellets wthithesl br.g,g\am; f,l,s_._ca{)rll“
out at a tenperature of from20[err]Cto 510[err]<{3,:l n,dn?es,pem g%{qatwa,, .
tenperature of from40[err]C to 50[err]C” Thereby 1Tt TS énsur®e hat by~ ;
means of the process the pellets of thernopl asUT re5| ns _can be coat @g i
wi thout any thermal -oxidative 25 damaggyfg scolof’atioff FEGHRT prigsenee:

erbod mrent the Pﬂ&ﬁ@iﬂﬁﬁﬁg’?ﬁﬁ&f&ﬁﬂﬁ §§h¢€?§a o ELERADARSERS, o1y o
al um num st ear at e, nBROGESS EOROPRENARINGSAME ANDIUSE IHERE®OHel [ ets are

of polyam de, and pref r)és@lg?m}wlheﬂ r&fafes tg%brlcam-comalm efl@yioge in
which the pellets are gg é \{ 1(;:scr rg)] ns IS suitable
to be used i tﬂ@rmog}laég Smﬁcwélyttgos[em_; ets which contamt e lubricant in

the form of a film firmly adhering to the surface of the pellets.

The invention further relates to processes for the production of
these lubricant-containing pellets of thermoplastics and to the use thereof,
more particularly for injection molding.

10 Articles made of thermoplastic materials are conventionally
produced from pellets of the thermoplastic resins by injection molding.
Auxiliary agents (lubricants) are added to the pellets to achieve trouble-free
processing. These agents control the rheology of the melt, and often they
involve further positive effects for processing and/or for the optimization of

15 the final product.

Small injection molding machines with short dwell times are
especially susceptible to malfunctions occurring in the screw region where
the polymer begins to melt. It has been shown that these malfunctions can
be eliminated, if suitable lubricants are present in sufficient amounts on the

20 pellets. This cannot be accomplished by a lubricant incorporated in the

thermoplastic resin; the lubricant must rather be present on the outer

surface of the pellets in order to be effective on the machine walls.

The lubricants generally used for pellets of thermoplastic resins
are products of fat chemistry, mostly those of stearin, olein, glycerol; waxes
such as montan wax and polyolefin wax; and metal stearates such as
aluminum stearate, calcium stearate, zinc stearate and magnesium stearate.

An amount of from 0.01 to 0.5% by weight of said metal stearates
in the form of a finely divided powder is usually added to the peliets of
thermoplastics and is admixed in continuous mixers or double-cone batch
30 blenders, wherein the metal stearate powder becomes attached to the

surface of the pellets. However, the adhesion to the pellets of the metal
stearates powder is insufficient so that upon shipment and, more particularly
upon the use of pneumatic (pressurized air) conveying systems. a separation
of the metal stearate powder occurs. Due to this peel-off. not only the

35 effective lubricant content on the pellet surface is reduced, resulting in a loss

' in functionality of the pellet-lubricant adduct. but also the released powder

38
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I nvention. .In a preferred enbodi mrent of the process according to the
“invention the process is operated in a continuous node (continuous
process). It is particularly preferred that the process step (B) takes

pl ace in 35 a dense phase conveyi ng system as described in Exanple 2.

-5 - The present invention further relgtes to the use of the |ubricant-
containing pellets of thernoplastic resins for the manufacture of

t hernopl astic resin-based articles. The | ubricant-containing pellets of

t her nopl astic resins show the 5 sanme functional properties as the pellets
provi ded with powdgiuged processasétmoldpivat deawbdckesuctias soiling elngishipmesive t he

pubricant -com ng | Qa8 @at RS fiind BedMER of e rAffSS 1RGEANIBh We t O the

! : fitsin
i nvention all ows aqu%r!ca ) . .
deposition on the floors of the production plant constitutes a particular

source of danger, since areas covered with metal stearates are extremely
5 slippery.

Therefore, the desire has existed for a long time to provide pellets
of thermoplastics with a firmly adhering film that has the same lubricant
properties as the pellets provided with powdery metal stearates without the
disadvantage of the powder coming off.

10 The manufacture of such film-coated pellets of thermoplastic
resins is relatively simply to accomplish for most of the organic materials by
way of an application of the film material in the molten state, for example by
tumbler coating. Molten solutions of metal stearates can also be applied to
pellets to form lubricant cdatings (cf. European Patent Specification 0 280

15 221 B1), however, such coatings are sometimes found to be irregular or
uneven, or do not adhere as tightly to the pellets as the lubricant of this
invention.

Another approach for firmly linking metal stearate lubricants to
the pellets consists of including the lubricants in the pellets. However,

20 - thereupon it was found that, mainly in small injection molding machines with
short dwell times, the pellets including the lubricant resulted in malfunctions
of the feeding process. Thus, a trouble-free functionality of the lubricant-
pellet adduct is ensured only if the lubricant will become effective prior to
the pellet being melted, thus, if the lubricant is available on the surfaces of

25 thepellets.

Therefore, it was the object of the present invention to provide
pellets of thermoplastic resins, to which pellets the lubricant has been firmly
bonded, while the action of the lubricant is not adversely affected thereby.

Surprisingly it was found that it is possible to provide lubricant-

30 containing-pellets of thermoplastic resins wherein the lubricant is present on
the surface of the pellets in the form of a firmly adhering lubricant film using
a coating process as defined hereinafter. Moreover it was found that a
particularly good result is achieved where the lubricant is comprised

-predominantly (on a weight basis) of an aluminum salt of a fatty acid.

35 As used herein, the term “firmly adhering film" refers to a

continuous film wl}ich is essentially free from gaps or holes. The firmly
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be applied onto thernolabile pellets of thernoplastic resins, and
‘especially onto pellets. 10 I n anot her enbodi nent of the present
invention, it is possible to provide |ubricant containing pellets of
thernopl astic resins wherein at least two lubricant |ayers are present, a
first lubricant layer is present on the surface of the pellets in the form
of a firmy adhering lubricant filmusing adeoating process as defined
herei n above. At |east one additional lubricant 15 - layer which is
conprised of a lubricant having a nelting point of 140[err]C or less is
present on the sudhetingdilmidfehis inventiba fixthereby distipguishable frobi wbrigant cant s

for the additionaloatinpy bOMBpricRYR, WRlchaBd tTYR¥EblelgoidRF bodtiigs Thlsude, but
are not linited h@ .qgntan M&ﬁ%wg0|%ﬁlefl vax, %aﬁaleg, £+stear I' :
eruceani de, and rUtctiondsyigblewhey, wing the o0eikd PElleTs updés F‘é‘if@?‘\oi’f can be
applied by 20 chmefirmiyadhkring filmiofj thespresentinventioh wilh appeansbmewhakas a spr ay
and turbling goaliggichB6fifé QL. LW S EASH be VIMBR'dpAR frém'thé E4LF that
'ITustrated by t h\?ght ?'eélé)c% off it somewhat differently as compared to an uncoated pellet.
Conversely, the coatings of the prior art will appear under the microscope as
discontinuous coatings, i.e., as dusts or very finely divided powders.
The term “is comprised predominantly (on a weight basis) of an
10  aluminum salt of a fatty acid” means that where the lubricant contains more
than one component, an aluminum salt of a fatty acid is the component
present in the greatest amount on a weight basis.
Preferred according to the present invention are pellets having a
lubricant content of from 0.01 to 0.5% by weight, and especially from 0.05 to
15  0.15% by weight.
The lubricants of the lubricant-containing pellets of thermoplastic
resins according to the invention consist preferably of from 75 to 100% by
weight of an aluminum salt of a fatty acid and of from 25 to 0% by weight of
fat chemistry products, especially fatty acids and fatty alcohols; waxes,
20  especially montan wax and polyolefin wax; and esters and/or metal salts
(apart from aluminum) of fatty acids, especially sodium-, magnesium-,
calcium- and zinc-stearate, stearyl stearate, and the lithium, odium, and
calcium salts of montanic acid. Where the lubricants (other than the metal
salts of fatty acids) are in the form of a powder, the powder is preferably
25 milled to a particle size of less than about 1 micron.
According to present invention preferred is a lubricant comprising
75 to 100% by weight, and especially from 90 to 100%, of an aluminum
stearate, and especially aluminum distearate.
According to the present invention, the thermoplastic resin may
30  be any melt-processable solid thermoplastic material. The preferred
thermoplastic resins include polyesters, polyacetals, polyacrylates, polyamide
and/or copolymers or mixtures containing said thermoplastic resins, among
which polyamides and copolymers containing polyamides are more
preferred. The polyamides of the present invention have been selected from
35  Nylon 6, Nylon 6/6, Nylon 6/9, Nylon 6/10, Nylon 6/12, Nylon 11, Nylon 12
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Exanpl es: EXAMPLES 25 Exanple 1 (Coating Test) A reactor conprising a 100
mmin dianeter vessel capable of being rotated and perform ng gyroscopic
notions is charged with 100g of Nylon 6/6 and 0.1 g of powdery | ubricant;
then, mxing is carried out at roomtenperature of 60 rpm 30 :
The filmformng property of various lubricants at a stirring period of 15
mnutes is shown in Table I. -6- TaBle | Exanpl e Lubri cant
Remar ks

and Nylon 12/12, among which copolymers containing polyamides of adipic

acid, hexamethylene diamine and/or Caprolactam are preferred.

According to the present invention the lubricant-containing

pellets of thermoplastic resins may contain up to 70% by weight of additives

S and filler materials, including stabilizers, and especially antioxidants and UV
absorbents; plasticizers; fillers and minerals, especially talc, chalk, kaolin.
wollastonite, slate meal, mica powder and baryte; pigments and dyes;
reinforcing agents and impact modifiers, especially glass fibers; flame
retardants and nucleating agents, especially salts, talc, HT-Nylon,

10  fluorocarbon compounds.

The invention further relates to a process for the preparation of
pellets of thermoplastic resins, which process is characterized in that
(A) the uncoated pellets of thermoplastic resins and the lubricant are

combined and mixed at a temperature below the melting point of the

15 lubricant; and '
(B) the resulting pellet-lubricant adducts are then kept in motion so that

they are subjected to a sufficient number of mutual impacts and shear
forces whereby a firmly adhering lubricant film is formed on the
pellets.

20 In a preferred embodiment of the process according to the
invention, combining and mixing the pellets with the lubricant is carried out
at a temperature of from 20°C to 50°C, and especially at a temperature of
from 40°C to SO0°C. Thereby it is ensured that by means of the process the
pellets of thermoplastic resins can be coated without any thermal-oxidative

25  damage (discoloration) in the presence of air.

According to the present invention, in a preferred process
embodiment the lubricant is an aluminum salt of a fatty acid, preferably an
aluminum stearate, more preferably aluminum distearate, and the pellets
are of polyamide, and preferably are Nylon 6/6.

30 Any device in which the pellets are subjected to the above-

described motions is suitable to be used in the process according to the

invention. In a preferred embodiment of the process according to the
invention the process is operated in a continuous mode (continuous
process). It is particularly preferred that the process step (B) takes place in

a dense phase conveying system as described in Example 2. -
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A Al um num Di stearate Film Formation B Al um num
‘Tristearate Firm Formation C Stearol Stearate Partial Film
Formati on 5 Exanple 2 (Continuous Coating) For continuously coating

pol yam de pellets with alum numdistearate at a tenperature of from
40[err]C to 50[err]C, the pellets of Nylon ?/6 as avail able after drying
and having a regul ar oval -cylindrical shape are supplied to a continuous

m xer, into which at the same time alumnum 10 distearate is introduced in

acontrolled anount. In e_m xer. the.st arate S S
uni formy powdered onto ﬁ%pb“éf’f‘%'f“’%‘lﬂqb ger WE%&S‘P]HE& )?{iltthgéﬁf'ggmdt he
bottom of the ni mntmmegpeudsmftmmap&spelwmsfoaﬂm masgfadturépbugh a

commercial Iy avaiy E%gp_/,gﬁ{ﬁ?glplt&g@dgﬂ y&yl ng system (sold, e.g., by the

conpani es WAESCHL Ravens GER D-.7703 Ri el asi ngen)
and BUEHLER (CH 9240 Uz 7 lubricant-conta ‘%P @%ﬁh”&@@&’&&l“% $ha3LtEo0” ¢ o

350 min | ength, same functional properties as the pellets provided with powdery lubricants;
however, they do not tend to have the lubricant coming loose therefrom.
Moreover, the process according to the invention allows a lubricant film to
be applied onto thermolabile pellets of thermoplastic resins, and especially
onto pellets.

10 In another embodiment of the present invention, it is possible to
provide lubricant containing pellets of thermoplastic resins wherein at least
two lubricant layers are present. a first lubricant layer is present on the
surface of the pellets in the form of a firmly adhering lubricant film using a
coating process as defined herein above. At least one additional lubricant

1S  layer which is comprised of a lubricant having a melting point of 140°C or
less is present on the surface of the first lubricant layer. Suitable lubricants
for the additional lubricant layer(s) are known i the art and include, but are
not limited to, montan wax, polyolefin wax, paraffin, N-stearyl eruceamide,
and metal stearates. Such additional lubricant layer(s) can be applied by

20  conventional techniques known in the art such as melt spray and tumbling

coating techniques.
The present invention is further illustrated by the followmg
Examples:
EXAMPLES
25 Example 1 (Coating Test)

A reactor comprising 2 100 mm in diameter vessel capable of -
being rotated and performing gyroscopic motions is charged with 100g of
Nylon 6/6 and 0.1 g of powdery lubricant; then, mixing is carried out at room
temperature of 60 rpm.

30 The film forming property of various lubricants at a stirring
period of 15 minutes is shown in Table 1.

25FEB 997




preferably about 300 m At the end of the conveying systemthe powdered

| ayer, which initially is |oosely adhered to the surface, becones a firmy
adhering uni formcoating. The product is thereby essentially free from 20
al um num di stearate dust. Exanple (Adhesion Test) An anmount of 2.5g of
Nyl on 6/6 pellets coated with 0.1% by wei ght of alum num di stearate
(Exanple 2) and an amount of 2.5g of _gonventional Nylon 6/6 pellets

contai ning 0.1% by wei ght of al um num 25 di stearate (lubricant in powder
form each are washed in 40 mM of Freon[err] 113 for 10 seconds at a speed
of the stirring rod of 88 rpm After the ﬁﬁ;hing liquid is poured off, the
pellets are dried, and the al um num di st content is determned. As a
result of the determ nation, the Nylon 6/6 pellets prepared 30 according

to the conventi dnal 16onl'y passedl jpri@agh a cpnti nuReésdikker) hps a
resi dual al um nymmdfsSTEarate CONUent Wi cit was Dy 3P% I Ower .

A Aluminum Distearate | Film Formation
B Aluminum Tristearate | Firm Formation
C Stearol Stearate Partial Film Formation

5 Example 2 (Continuous Coating)

For continuously coating polyamide pellets with aluminum
distearate at a temperature of from 40°C to 50°C, the pellets of Nylon 6/6 as
available after drying and having a regular oval-cylindrical shape are
supplied to a continuous mixer, into which at the same time aluminum

10  distearate is introduced in a controlled amount. In the mixer the stearate
present as a fine powder is uniformly powdered onto the pellet surfaces.

Through an exit port in the bottom of the mixer the powder-
coated pellets are passed through a commercially available dense phase
conveying system, (sold, e.g., by the companies WAESCHLE (D-7980

15 Ravensburg), GERICKE (D-7703 Rielasingen) and BUEHLER (CH-9240
Uzwil). The conveying system will typically be 200 to 350 m in length,
preferably about 300 m. At the end of the conveying system the powdered
layer, which initially is loosely adhered to the surface, becomes a firmly
adhering uniform coating. The product is thereby essentially free from

20  aluminum distearate dust.

Example 3 (Adhesion Test)

An amount of 2.5g of Nylon 6/6 pellets coated with 0.1% by
weight of aluminum distearate (Example 2) and an amount of 2.5g of
conventional Nylon 6/6 pellets containing 0.1% by weight of aluminum

25  distearate (lubricant in powder form) each are washed in 40 ml of Freon®
113 for 10 seconds at a speed of the stirring rod of 88 rpm. After the
washing liquid is poured off, the peliets are dried, and the aluminum
distearate content is determined. :

As a result of the determination, the Nylon 6/6 pellets prepared

30 according to the conventional method (only passed through a continuous

/ mixer) has a residual aluminum distearate content which was by 30% lower.
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This Sheet Has Been Replaced | 11111111111111211111111 -7- In the

pell ets coated by nmeans of the process according to the present invention,
95%to 97% of the alum num di stearate added are present as a firnmy adhered
film Exanple 4 (Use Test) 5 Using a small nol di ng machi ne
(NETSTAL AG., Schweiz, Mdel N 350/150 S wth a standard NETSTAL | ow
conpression (2.6) screw), the screwretraction tinme (SRC) is neasured at a
hold up time of three mnutes for each of the Nylon 6/6 pellets treated

81 0,19y el on f \ArL N AFRY o AR eSO T

present invention, 95% to 97% of the aluminum distearate added are
present as a firmly adhered film.
Example 4 (Use Test)

5 Using a small molding machine (NETSTAL AG., Schweiz, Model
N 350/150 S with a standard NETSTAL low compression (2.6) screw), the
screw retraction time (SRC) is measured at a hold up time of three minutes
for each of the Nylon 6/6 pellets treated with 0.1% by weight of aluminum
distearate as specified in Table II. The results are also set forth in Table II.

10
Table II
Example Sample SRC (Seconds)
D Melt-incorporated 10.4 to 20.2
E Powder-coated 10.1to 14.5
F Film-coated/Example 2 9.0t0 10.6 -
REPLACEMENT SHEET
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10 Exanpl e

Sampl e SRC (Seconds) D

Mel t -i ncorporated T 10.4 to 20.2 E Powder - coat ed

10.1 to 14. ' coat ed/ Exanpl e 2 90to 106 - 8-
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CLAIMS
1. A process for the preparation of lubricant-containing pellets of
thermoplastic resins, characterized in that

(a) the uncoated pellets of thermoplastic resins and a
lubricant are combined and mixed at a temperature
below the melting point of the lubricant; and

(b) the resulting pellet-lubricant adducts are then kept in
motion so that they are subjected to a sufficient number
of mutual impacts and shear forces whereby a firmly
adhering lubricant film is formed on the pellets.

2. The process according to Claim 1, characterized in that the
pellets and the lubricant are combined and mixed at a temperature of from
20°C to 50°C.

3. The process according to Claims 1 or 2 wherein the process is
a continuous process and the process step (B) is carried out in a dense phase
conveying system.

4. A process according to Claim 1, characterized in that at least
one additional lubricant layer is applied to the surface of the firmly adhering
lubricant film. '

5. Lubricant-containing pellets of thermoplastic resins obtainable
by a process according to any one of Claims 1-4. '

6. Lubricant-containing pellets of thermoplastic resins prepared
in accordance with the process of Claim 4, said lubricant-containing pellets
being characterized in that they contain at least two lubricant layers in which

(a) the first lubricant layer is comprised predominately, on a
weight basis, of an aluminum salt of a fatty acid and is
present on the surface of the pellets in the form of a
firmly adhering film; and

(b) the second lubricant layer is comprised of a lubricant
having a melting point of 140°C or less and is present on
the surface of the first lubricant layer.
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acid are conmbined and m xed at a tenperature of 10 from
20[err]C to 50[err]C, (b) the resulting pellet-lubricant adducts are then
kept in notion in a dense phase conveying systemso that they are subjected
to a sufficient nunmber of nutual inpacts and shear forces whereby a 15
firmy adhering lubricant filmis forned ongthe pellets. 2. The process
according to Caiml, characterized in that the process is a continuous
process. 3. The process according to Claim1l, characterized in 20 that at

| east one additional lubricant |ayer isypgpRiagsirto the surface of the
firmy adhering lubricant film 4. The process of Claim1l, characterized in
that the lubricant conprises from75 to 100 percent by weight of an

LUBRICANT-CONTAINING PELLETS OF THERMOPLASTICS, PROCESS
FOR PREPARING SAME AND USE THEREOF

The present invention relates to lubricant-containing pellets of thermoplastic
resins, which pellets are characterized in that the lubricant is present thereon in the
form of a film firmly adhering to the surface of the pellets, and to a process for their

production and their use in injection molding machines.
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alumnumsalt of a fatty acid and fromO to 25 percent by 25 weight of a

fatty acid, fatty al cohol, wax, ester, -or 'a netal salt of a fatty acid that
is not an alum numsalt of a fatty acid.
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1. A process for the preparation of lubricant-
5 containing pellets of thermoplastic resins, characterized in
that

(a) the uncoated pellets of thermoplastic resins and a
lubricant comprised of a metal salt of a fatty
acid are combined and mixed at a temperature of

10 from 20°C to 50°C,

(b) the resulting pellet-lubricant adducts are then
kept in motion in a dense phase conveying system
so that they are subjected to a sufficient number
of mutual impacts and shear forces whereby a

15 firmly adhering lubricant film is formed on the
pellets.

2. The process according to Claim 1, characterized in

that the process is a continuous process. .
3. The process according to Claim 1, characterized in
20 that at least one additional lubricant layer is applied to the
surface of the firmly adhering lubricant film. .
4. The process of Claim 1, ‘characterized in that the
lubricant comprises from 75 to 100 percent by weight of an
aluminum salt of a fatty acid and from 0 to 25 percent by
25 welight of a fatty acid, fatty alcohol, wax, ester, or a metal

salt of a fdtty acid that is not an aluminum salt of a fatty
acid.



