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SELF- CLEANI NG POLYPROPYLENE FABRI C VEAVI NG LUBRI CANT Thi s invention
relates to conpositions used to inhibit the in- 5 crease in viscosity of

| ubricants used in manufacturing proces- ses. This invention also
relates to lubricants and cl eaners used in the manufacture of gogxolefin
products. Thi sWRH#MT on parti - cularly relates to the us&CEEPI6NO5009
pyrrol i dones as an additive to pol yol ef i n processi ng hydrophobi c

| ubricants. 10 Lubricants or finishes are added to pol yol efins during

manuf act u- e CLEAING Jo%ygﬁ&ﬁyi%ﬁﬁ‘ %ﬁgzé %@%@;&H‘Lgﬁf’&ﬁ@ the
pol yol efin an tal processing equl pnmént. ecrease i n the friction
pre- vents the build-up of heat in the processes. For exanple, when 15
pol yet hyl ene or pBIPptRISPEESRe TedatRA JRACTIRPSL SIEPS dges £Q iPPiBLE the {3 ded
into either thiZkxsasehimvisgasity rad dubricagontusedrin gpppiacturing) exesesr e
added to the pol yassef T st dnyrndientalse relateast dnbricappsipadacliganenhcyeedhe
pol yol efi n conmes imthe cemubattumetdf pheyolefégupyodents. This iheetuioa partdike
| ubricant is usefdilatbDy relevenittbnthe?Gsabdfe byatoliBomdsaat reddi tifte to
pol yol efins fromdaibgesivl pste8Biid hPdropacbic lubricants.
10 '
Lubricants or finishes are added to polyolefins during manufactu-
ring processes to decrease the friction between the polyolefin
and metal processing equipment. The decrease in the friction pre-
vents the build-up of heat in the processes. For example, when
15 polvethylene or polypropylene is molded into solid parts or ex-
truded into either thick or thin films, release agents or “slips”
agents are added to the polyclefin to prevent an increase in
temperature when the polyolefin comes into coatact with the
equipment. This feature of the lubricant is useful for preventing
20 material manufactured from polyoclefins from being melted or torn.

Finishes or lubricants are used in various stages of processes
that weave, spin or draw polyolefin strands into fabrics. For
example, lubricants are added to fabric in processes where the

25 fabric becomes a component of a finished good. Lubricants are
also useful in processes where adhesives or coatings are applied
to the fabric to aid in the adhesion of the coating or adhesive
to the polypropylene. Because the lubricant prevents frictional
heat build-up, the melting or tearing of the fabric is avcided.

30
A specific-example of the use of lubricants to protect fabrics is
in the manufacture of carpets. Polypropylene fiber is woven into
fabrics that are used as the backing fabric for carpets. The
fibers on the face of the carpet are tufted through a poly-

35 propylene fabric and an adhesive is applied to the back of the
polypropylene/tufted fiber matrix to hold the fibers in place.
High speed metal needles push the carpet fiber through the poly-
propylene fabric backing material ‘causing the high speed needles
to come into contact with the polypropylene filaments. Lubricants

40 must be applied to the fiber or the needles will either break the
filaments, which results in pieces of tuft continually falling
off of the carpet; or, if the weave is tight, the filaments will
break the tufting needles. The lubricant is normally applied to
the polyolefin prior to the weaving processes.

45
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Fini shes or lubricants are used in various stages of processes t hat
weave, spin or draw polyolefin strands into fabrics. For exanpl e,

| ubricants are added to fabric in processes where the 25 fabric becones a
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the dust and a paste or gel is formed. The dust, £ilm and paste
accumulates in critical areas of the loom and contaminates the

15 final woven fabric. Thus, workers must periodically clean the
looms. To clean the looms, the workers generally dismantle the
loom equipment and spray-d4dry it with hot water under high pres-
sure to remove the undesirable material. The water may contain a
surfactant. An alternative cleaning method is to spray-dry the

20 equipment with an organic solvent (e.g., 140 Solvent or Naphtha
1490} .

TPhese cleaning methcds can take up to eight hours for each loom
and each loom mus: be cleaned at least several times a year.

25 Thus, the current cleaning procedures result in significant loom
"down-time” . Further, the use of solvents may create fire and
other environmental hazards. Also, the clearing solvents gene-
rally evaporate into the surrounding atmosphere resulting in a
significant waste cf material.

30
Thus, an object of the invention is to reduce industrial loom
"down-time” . Another object of the invention is to reduce or eli-
minate the exposure of workers to hazardous organic solvents. Yet
another object of the present invention is to decrease the ex-

35 pense related to the waste of the solvents. These and other ob-
jects of the invention will become apparent from the following
discussion.

Provided herein is a solution comprising a water soluble solvent
40 and a hydrophobic lubricant. The hydrophobic lubricant further
comprises a hydrophobic polyolefin processing lubricant. Also
provided herein is a self-cleaning lubricant system comprising:
{a) a hydrophobic polyolefin processing lubricant; (b)a water so-
luble solvent capable of inhibiting an increase in the viscosity
45 of the lubricant:; and (c) a polyolefin processing machine contai-
ned a polyolefin; wherein the lubricant and the solvent are mixed
with the polyolefin in the machine. Further provided is a method
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2, One drawback in the use of lubricants in the above descri bed
processes is that excess lubricant causes a filmto becone depo- sited
on various surfaces of the manufacturing equi pnment. For exanpl e, during
the manufacture of carpets a filmcoats the 5 surfaces of t€ é{:}g )
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Fig. 1 is a graph depicting the viscosity cf an embodiment of the
present invention in the presence of polypropylene.

15
Fig. 2 is a graph depicting the viscosity ¢i yet another embodi-
ment o the present invention in the presence of polypropylene.

Fig. 3 is a graph of the invention depicting the viscosity of an
20 embodiment of the present invention at 39 °C.

Fig. 4 is a graph of the invention depicting the viscosity c¢f an
embodiment of the present invention wherein the polyolefin used
is polybutylene.

25
The lubricant soluticn and system comprises a hydrophobic lubri-
cant and a water soluble component. Water may also be used as a
component of the solution or system. Other components may also be
used to carry out the invention such as organo siloxane or sili-

30 cone compounds - e.g., compounds that increase the lubricating
properties of the system. Other additional components that may be
used to practice the invention include surface tension reducing
agents such as surfactants or wetting agents that are normally
soluble in either water soluble solvent (or water) or the hydro-

35 phobic component.

The hydrophobic lubricant is preferably a polyolefin processing
lubricant or a polyolefin fiber weaving lubricant. The lubricant
can be a naturally occurring vegetable or seed oil such as, but
40 not limited to, soybean o0il, peanut oil, sunflower oil, canola
o0il, corn oil, or olive oil. The hydrophobic lubricant also inc-
ludes epoxidized peanut or soybean cil or propoxylated oil. Pre-
ferred hydrophobic lubricants comprise polymers of ethylene oxide
or propylene oxide. The most preferred lubricants for carrying
45 out the invention are STANTEX 0332 (ethoxylated vegetable oil ba-
sed polypropylene fiber weaving lubricant manufactured by the
Henkel Corporation), CF - 0802 oil (a synthetic oil polymer of
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The water soluble solvent may also comprise an alcohol, a glycol
or a propylene glycol. Other water soluble solvents that may be

15 used in the invention include methyl, ethyl or propyl ethers. Re-
presentative compounds are butoxy ethanol, ethylene glycol mono
methyl ether, ethylene glycol mono ethyl ether, ethylene glycol
mono propyl ether, di-propylene glycol mono methyl ether,
propylene glycol mono methyl ether, propylene glycol mono ethyl

20 ether, propylene glycol mono butyl ether, di-propylene glycol
mano ethyl ether, dipropylene glycol mono propyl ether, di-propy-
lene glycol mono methyl ether, tripropylene glycol mono methyl
ethyl l1-mono propyl and mono butyl ethers.

25 Optionally, the water soluble solvent may comprise blends of two
or more of the water soluble solvents. Similarly, the hydrophobic
solvent may also comprise two or more hydrophobic solvents.

The amount of the components can vary from application to
30 application and are readily determined by routine experimentation
such as those performed in the experiments set out below. Howe-
ver, the water soluble solvent must be present in an amount that
inhibits the increase of viscosity of the hydrophobic lubricant.
The solvent may also be used to dissolve the hydrophobic lubri-
35 cant.

In one embodiment of the invention, the amount of hydrophobic lu-
bricant ranges from about 10% to about 99% by weight and the
water soluble component ‘ranges from about 99% to about 1%, A

40 preferred range comprises about 25% to about 76% of the hydropho-
bic lubricant and about. 75 to 24% of the water scluble solvent.
The most preferred range comprises about 55% to about 65% hydro-
phobic component and about 35% to about 45% water soluble compo-
nent,

45
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3: for inhibiting an increase in viscosity in a mxture containing a

pol yol efin and a processing lubricant conprising: (a) adding a water

sol ubl e solvent to a polyolefin contained in a polyolefin processi ng
machi ne wherein said solvent hinders the increase in 5 viscosity of the-
hydr ophobi ¢ | JWPPEEA#”. (b) adding said | ubricant to said POFBIcEsR
contained in said proceSS|ng machi ne. Thus t he invention provides for
a solution, system nh bi t s th
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Fig. 4 is a grapoiabld kempsheant i mwesdemnt,i Oge R6uttl $90Sdilght 03f @Re water
soluble solvent is about the same amount, by weight, as the
10 amount of water present in the invention.

A preferred formulaticn of the present invention comprises about

17% of NMP about 17% water; and about 66% of the hydrophobic lu-

bricant PM-003-10 STANTEX, wherein the total amount of the compo-
15 nents, by weight, is 100%.

The soclutions used to carry-out the inventicn are formed by mi-
xing together the hydrophobic lubricant, the water soluble sol-
vent and the water in a suitable container. Simple agitation

20 (e.g., a propeller type of mixing blade operating at about 60 to
120 rpm) is adequate. The blending of the components is carried
out at room temperature. When an alkyl or alkoxy pyrrolidone is
present a sharp increase in temperature of the solution will oc-
cur.

25
While not being bound to any theory, it appears that hydrogen
bonding occurs between the pyrrolidone compounds and water to
create a large exotherm. As a result of this exotherm, a rise in
the temperature of the solution can be expected. Depending on the

30 amount of water and pyrrolidone present the temperature rise can
range from 50C to 20°C. Although some hydrogen bonding occurs
between the glycol or glycol'ether constituents and water, no ap-
preciable exotherm is observed when they are mixed together. The
complexing of the hydrophobic lubricant with the water =soluble

35 solvent appears to interfere with the affinity of the polyolefin
dust to be drawn to the hydrophobic lubricant. Inhibiting the af-
finity of the dust to be drawn to the hydrophobic lubricant al-
lows the lubricant to remain a flowing liquid.

40 The present invention also provides a method for inhibiting the
increase in viscosity of lubricants in processes that make
products out of polyolefins. Examples of the preferred processes
include the molding, extruding and weaving of polyolefins such as

© polyethylene, polypropylene and polybutylene. The invention pro-

45 vides a self-cleaning lubricant, sSystem and method that allows
for the continuous clearing of manufacturing equipment such as
looms. For example, the addition of NMP to a hydrophobic lubri-
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where polyethylene and polypropylene are extruded into thick

£ilms (1/8 to one inch thick) to make construction materials such

as fabricated holding tanks, These methods allow the lubricant to
15 remain a flowing liquid at higher concentrations of polyolefin

particulate by preventing the formation cof gels or pastes.

One embodiment of the present inventicn involves a method wherein
strands of polyolefin yarn are passed through a bath containing

20 the lubrican:z. The lubricant and solvent are coated onto the
strands of polyvolefin yarn using a rotating *kiss roll” apparatus
wherein the lubricant and the water soluble solvent are contained
in a pan so that the yarn passes through the pan via a rotating
apparatus traveling at speeds of hundreds of feet per minute.

25
Although the lubricant and the water soluble solvent can be added
to the polyolefin directly as a mixture or by the addition of one
material at a time, the preferred method comprises first mixing
the hydrophobic lubricant with the water soluble solvent and then

30 adding the mixture directly to the polyolefin yarn prior to the
starz of the weaving or spinning processes.

Accordingly, the current inventicn is an improvement over exi-
sting yvarn processing lubricants and can also be used as a lubri-
35 cant system for the processing of any polyolefin varn or fiber.

The following examples are illustrative only and are not meant to
limit the invention in any manner.

40 Example 1

Two hundred (200) grams of STANTEX 0332 (ethoxylated vegetable
oil based polypropylene fiber weaving lubricant; manufactured by
HENKE,L Corp.) and 200 grams of n-methyl-2-pyrrolidone (NMP) are
45 added to a 600 nil beaker. The bheaker was placed onto a magnetic
stirring device and the speed was set at a medium setting. The



WO 97/ 18347 PCT/ EP96/ 05009
4. et hyl ene/ propyl ene oxi de manufactured by Henkel Corporation) and
PM 003-10 (Henkel Corporation). The wat er sol uble solvent of the
i nvention includes conmpounds se- 5 lected formthe group of alkyl or
al koxy substituted pyrrolido- nes. The preferred al kyl or @*
substituted _p)W@&'M ne are sel ected fromthe group of co'r’rp(é%éww
(Iil?npr: sihng i2 pyrrol i dones such as N-met—hyl 2-pyrrolidone,

cycl ohexy rrolidone
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N- hydr oxypr opyl - By??lb‘ltﬁ‘a‘br’?@pS? EH- bt® int 34 ¥ rrrfSF“%Fat 24%c

one. " The water
sol ubl e sol vent may al so conprise an al cohol, a egcoI or a propyl ene
glycol. Qther wat#pm®lf dbl e sol vents that may be 15 used in the invention
i ncl ude nmet hyl ,5 ethyl or propyl ethers. Re- presentative conpounds are

but oxy et hanol, ehhwriced! (A06) gmame of NMBtind apprrwimatelyy P cFramg| §icdrrfono
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met hyl ether,  ppepPldnenealiyCedavingolavet wyd adtbdrco pragdyhehdegksc.ofhaono
ethyl 20 ether, QF;QM@I‘&Qe%a\éCQhe FaRE1 Dy thee theEkerflng s O BYANTEX 033 Qli-
nmono et hyl et Qﬁgﬂﬁybﬂ“%nglﬁ(&l%rmgngr&ﬂy pELdeRk, orflith@WRR¥N £ibekr8NE
gl ycol mono ne s &f 1BEPMEE0E Hib¥h Vo BRI LD Vimmediately.

Example 3

15 One hundred and twenty (120) grams of STANTEX 0332 oil and 40.0
grams of N-methyl-2-pyrrolidone were added to a 250 nil beaker to
form a solution wherein the solution was stirred (magnetic stir-
ring apparatus} at medium speed for about five minutes. Forty
(40) grams of water was added to the solution. The temperature of

20 the solution increased from 249C to 41°C. The solution was mixed
for another five minutes. The solution was allowed to cool to249C.

A large sample of polypropylene dust (representative of the dust
which accumulates on a polypropylene fiber) was obtained form a

25 polypropylene fabric weaving mill. The polypropylene dust was ad-
ded, in 2% increments, to samples of 100% STANTEX 0332 oil and to
the blend described above. The test was carried out at about 24
0c. The viscosity of the samples were measured using a Brookfield
Viscometer Model DV-IZ (Spindle SC4-34; Chamber 13R; and Speed

30 6). The results are listed in Table 1 and graphed in Figure 1.

Two hundred {200) grams of STANTEX 0332 (ethoxylated vegetable
0il based polypropyliene fiber weaving lubricant; manufactured by
HENKEL Corp.) and 200 grams of n-methyl-2-pyrrolidone (NMP) are

35 added to a 600 nil beaker. The beaker was placed onto a magnetic
stirring device and the speed was set at a medium setting. The
two components were mixed for 5 minutes until a clear straw colo-
red solution appeared. The mixing was performed at 24 0c.

40

45
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bel ow. Howe- ver, the water sol uble solvent nust be present in an anount
t hat inhibits the i ncrease of viscosi®y of the hydrophobic |ubricant.
The sol vent mayl‘aélls& be used to di SS?LVE t he hydrophgbl chl Ebrll- 35 cant.
br cant e?‘;ﬁS'e;T‘; SR f&é‘/"'?b“él%{bkﬁ%f&‘és'”“'ﬁ” Y " h4ot  GRTLfee
sol ubl e conpongnt2ddi&iffes |f r oMPabout 99%a%d about 1%PEA 40 prefssr éePr gnge
conprises abog 025,%1110ma:b(¢ut 76% of t he bgar ophg- bic | ulpri cardo and
about: 75 to 24° ‘,, sl D S) SObX@ELn@- - |@ew93r}3itﬂ rer gmgog/e
it PSR PO N R
3 1.0274 361 1.0133 301
10 4 1.0024 361 1.0133 301
5 1.0002 860 1.0533 501
6 1.0177 1160 1.0188 852
7 1.0133 1510 1.0136 1350
8 1.0171 1890 1.0319 1670
15 3 1.0026 2390 1.0477 2000
10 1.0166 3320 1.028 2780
11 1.0142 4090 1.0183 3190
12 1.0137 5130 1.0189 3970
20 13 1.0452 6050 1.011 4740
14 1.0331 7050 ~ 1.0673 5740
15 1.0393 7800 1.0462 6410
16 1.0136 8850 1.021 7010
25 17 1.0457 10000 1.0717 7630
18 - - 1.0004 8220
19 - 1.0091 9640
20 - 1.0235 10000
30

The results show that after 34 % of the polypropylene dust was

added to the 100% STANTEX 0332 oil the mixture became a solid-gel

whereas the NMP/water/STANTEX 0332 mixture was still a flowing

ligquid and did not form a solid gel until after 40% of the poly-
35 propylene dust was added to the mixture.

Example 4

The'same experiment as example 3 was performed except that

40 CF-0802 o0il was used in place of the STANTEX 0332. CF - 0802 oil
is a synthetic oil polymer of ethylene oxide/propylene oxide ma-
nufactured by Henkel Corporation. The results are listed in Table
2 and graphed in Figure 2.

45
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ut 5% of the water soluble 5 solvent.
§h%3470 about 65% by

ut 25% by wei ght wat er;, and about 10%to about 25% by

from about
and
The preferred range
wei ght of the hydr ophBST/EPI6O8I0P cant ;

sol ubl e conponent. %%eferably, t he amount by wei ght
I8Pibie solvent is about the sane anount, by weight, as the
FT éﬁBT%”L P WHES (G1TV[E0L1 ﬁ v1sc E%e&éﬂlbfu d¥1”¥hf§ﬂ/8? of
ust conpri ses_about of N@P aboyt "17% wat er; p
h@'?ﬂﬁﬁﬂbl“ LuP rican hﬂﬂﬂ 10 ANTEX VASS oS % he
AEl /edApix 15 nents, Jby wéfght, i$ 100% The 3®ilt | oHs
thelinyen.ianOBSE‘fornedsby m - xiongat oget herotihe
MRS Wi TLA NS C I "f?[lil:*'lﬂl‘”e 2% B
L aham 60 At H_‘_‘n‘ﬁﬁ'?,l’” ’_:pFri:i‘:b;:’ a;p ;;lgt]ﬁozﬁﬁm h Pndl ?mé nf " he
riedd oul at0i®bmit enpets ure. |Wien 0383 al kI oPB5&d kox
present aj shaopsad ndreasezpsn temperatge of | he sabuti op
6 1.0259 326 1.002 200
7 1.0045 429 1.0501 265
8 1.0231 589 1.085 388
9 1.001 736 1.051 445
10 1.004 927 1.0327 596
11 1.0155 1190 1.084 782
12 1.0078 1330 1.0885 843
13 1.0057 1741 1.0017 1040
14 1.003 2300 1.0225 1140
15 1.0187 2670 1.0248 1280
16 1.0566 2970 1.0954 1560
17 1.0633 3390 0.9437 1820
18 1.0655 3770 1.0035 2430
19 1.0029 4110 1.0664 2740
20 1.0342 4780 1.0008 3210
21 1.0582 5000 1.0624 3850
22 1.0035 4430
23 - 1.017 4930
24 - 1.0278 5000
Example S

" One hundred (100) grams of STANTEX 0332 lubricating oil and 40

40

45

grams of NMP were added to a 250 nil beaker and stirred (magnetic
stirrer at medium speed). As in examples 2 and 3 above, 40 grams
of water were and blend to the STANTEX 0332/NMP blend. However,
the samples were maintained at a temperature of 399C. A straight
STANTEX blend was also heated up to 39 9C. Viscosity readings were
taken for each sample.



25 -Wi |l e not being bound to any theory, it appears that hydrogen
bondi ng occurs between the pyrrolidone conpounds and water to Create a

| arge exotherm As a result of this exotherm a rise in the tenperature
of the solution can be expected. Depending on the 30 anpbunt of water and
pyrrolidone present the tenperature rise can range from5[err]Cto .
20[err] C. Al twoauyakgsgone hydrogen bondi ng occurs bet ween pbeEgbdézody Or

gl ycol ether constituents and water, no ap- preci abl e exothermis
observed when they are m xed together. The® conpl exi ng of the hydrophobic
| ubri cant with thHeevptebusdinibhemdzcandy eeigft) podyechiyendlidasf afas widda t he
affinity of the yoty®llutibns iflleH iherdiends Ahet fedules Nl ERGRO ANCFigure
| ubricant. |nhiby 6ho§ dhle &Af the pdinRi kel thd1@ cduSdnct Srlered @D b1 t}ee.-

hydr ophobi ¢ | ubnisganipéhixeurel Q46 deli€1 | HRRLE l%&irde.rra! na flowng Tiquid.
40 The presentginvention al so provides a nethod 1or 1 nhibiting the

i ncrease in viscosit gf | ubricants in processes that nake products out
of pol yol efi ns. Eé?ﬂ?r%? s of the preferred processes i nclude the nolding,
of pol yol efi ns _such as pol yet hyl ene, pol ypropyl ene

extruding and weavin ) .
and pol ybutyl ené%hemg"ieﬁ%?\t“iaanciﬁfd-edw.tvﬁe%eS&rs%? ig| h® 4 gBFeERtENt
system and met hd@atRalvRpEG\RRe dustowag [isedorimidatiy .cheaghony of Figure 4,
manuf act uri ngl@ddepristiurs wds 45111 al fbewingFbiquédanpltbe pdiotaduizei ome of NVP
to a hydrophobi stiraight oil gelled.

The invention has been described with reference to various speci-
fic embodiments. However, many variations and modifications may
15 be made while remaining within the scope of the invention.

20
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6. cant used to clean "gunt or "paste" build-up of polyolefins in

Gl caring sol uti on whi ch Phh iﬂllllll.ﬂllﬁlllﬂllllth‘llllﬂgaf "he “gunt or | "paster

5 The nethod can be used i pfockss®s Wwhére pol ypropyl ene is used
construct thi WOP¥MBMWhi ch are used to nake packagi ng mat RET/EP/0500% h
food containing bags or trash bags. In opg nmet hod, pol yethylene is

nol ded into containers for consunmable |i-=
mlk bottles and
al so be used in€
extruded into thick

material s such I clkdmtabricated hol ding tanks. These nethods all ow t he
| ubricant to B5 remain a flowng |iquid at higher concentrations of

pol yol ef i n pattixweateidy cprmnisihg g hix@eorhobi@tdcapo Difigepocassgsiles.

One enbodi ment of e danesSaidt al waeRBt sslbl 8Ved1vast 2 net hod wherein
strands of polyolefin yarn are passed through a bath containing 20 the

lubricant. The bubrma@t,l@ﬁ%nsgt \e%ett@d @nceﬂlﬁdlqmegetmhe arthuh@ngls of

polyolefiny N u5|

| ubri cant an the

t he yarn passes th
speeds of hundreds

15

20

25

30
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3.

10.

1.

rgi Q%ia ”t%(dr Sbi'cOL bbr 138 f?rf%aés froéﬂ"rﬁi’o%k”l&s!‘%

ethSeO ent Ere CO alg‘l%
‘6?’9‘f EBRI5ef T st 5k

n vi
The solution as recited in claim 1 wherein the amount by
weight of the hydrophobic lubricant ranges f£rom about 25% to
about 76% and the amount by weight of the water soluble sol-
vent ranges from about 75% to about 24%.

The solution as recited in claim 1 wherein the amount by
weight of the hydrophobic lubricant ranges from about 55% to
about 65% and the amount by weigh of the water soluble sol-
vent ranges from about 35% to about 45%.

The solution as recited in claim 1 further comprising water.
The solution as recited in claim 2 further comprising water.
The solution as recited in claim 3 further coqprising water.
The solution as recited in claim 4 further comprising water.

The solution as recitedfin claim 5 wherein the amount by
weight of the hydrophobic lubricant ranges from about 25% to
about 76%; the amount by weight of water ranges from 40% to
about 5%; and the amount by weight of the water soluble sol-
vent ranges from about 40% to about 5%.

The solution as recited in claim 5 wherein the amount by
weight of the hydrophobic lubricant ranges from about 55% to
about 65%; the amount by weight of water ranges from 10% to
about 25%; and the amount by weight of the water soluble sol-
vent ranges from about 10% to about 25%.

The solution as recited in claim 5 wherein the amount by
weight of the water soluble solvent is about the same amount
by weight of water.
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cations wher e pol yet hyl ene and pol ypropyl ene are
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25 - Althodgh the lubricant and the water sol uble solvent can be added

to the polyol ef tm m xture or by the addition of one
material at aﬂ“m |[“H“ mznﬂ*ltied met hod conprises first mxing t he
hydr ophobi ¢ | ubri éant Wt h® t He water soluble solvent and then 30 adding the

m xture directly to the polyolefin yarn prior to the start of the

weavi ng or SWOWMABTPr ocesses. Accordi ngly, the currentpCIVERG0500M | S an
| mprovenent over exi- sting yarn processing lubricants and can al so be
used as a lubri- 35 cant systemfor the P ocessing of any polyolefin yarn
or fiber. The. e eodsigonxampkrebtesk énidllaint I athieveironhy watdrasa ubde
meant to limt tdvevenvemmpoisesnaamikehniealkoxdO sixaripheed polidohsn

hundred (200) grams of STANTEX 0332 (et hoxyl ated veget abl e oi | based
pol ypropyl ene fiderrnecayivtdohldy reaiied FRMNA%E W Slebdin chdBNKEr LsdZRbRe)
and 200 gramssof n-JmbANt -2mBY{ded! hdigy{ NVPL1RG:E 4aptddaced QyvarSO0GRE!

beaker. The beaker was placed onto a nagnetic stirring device and the

speed was set ah .a edlsgmt%.%%téygéci-.rthe% in claim 3 wherein the water scluble
solvent comprises an alkyl or alkoxy substituted pyrrolidone.

10 15. The solution as recited in claim 4 wherein the water soluble
solvent comprises an alkyl or alkoxy substituted pyrrolidone.

16. The solution as recited in claim 5 wherein the water soluble
solvent comprises an alkyl or alkoxy substituted pyrolidone.

15
17. The solution as recited in claim 6 wherein the water soluble
solvent comprises an alkyl or alkoxy substituted pyrrolidone.

18. The solution as recited in claims 7 wherein the water soluble
20 solvent comprises an alkyl or alkoxy substituted pyrrclidone.

19. The solution as recited in claim 8 wherein the water scluble
solvent comprises an alkyl or alkoxy substituted pyrrclidone.

25 20. The solution as recited in claim 9 wherein the water soluble
solvent ~-comprises an alkyl or alkoxy substituted
pyrrolidone.

21. The solution as recited in claim 10 wherein the water soluble
30 solvent comprises an alkyl or alkoxy substituted pyrrolidone.

22. The solution as recited in claim 11 wherein the water soluble
solvent comprises an alkyl or alkoxy substituted pyrrolidone.

35 23. The solution as recited in claim 1 wherein the water soluble
solvent comprises N-methyl-2-pyrrolidone.

"24. The sclution as recited in claims .2 wherein the water soluble
solvent comprises N~methyl-2-pyrrolidone.
40
25. The solution as recited in claim 3 wherein the water soluble
solvent comprises N~methyl-2-pyrrolidone.

26. The solution as recited in claim 4 wherein the water soluble
45 solvent comprises N-methyl-2-pyrrolidone.
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7 tvﬁlmnm ﬂﬂllm m xed for 5 mnutes until a clear straw col o-
red sol MErhe m xing was performed at 24[err]C Exanpl e 2

Oone hundfed (100} gfans of NMP and approxinmately 2 granms of hard

aggl onerate residue taken formthe nmetal surface of a poly- ropyl ene
fabric weavi ngvV@ 8 ¥as added to a 250 nil beaker. The ag 009 was
the result of the thickening of STANTEX 0332 |u- 10 bricating oil and

pol ypropyl ene dust present on the woven ftbers. The cl unps of

aggl onerat e begafi t FPFafPIUEPSR 25 FfiRidiegt IF \flain 5 pherminethe “aGeDROBIRIN ed
and twenty (120) gr &P8VEAt SIPREERS 08 3ehsy} -25przrAdidone. grans of

N- net hyl - 2- pyrrol i done were added to a 250 nil beaker to forma sol ution
wherei n t he sol ui§.offbgasclsttion @é¢ Fecigiedt iz odaim -6 whergimgthppatat usjluble

medi um speed f &r abcelvéntyecmpriseeN-meohyl-2-pyXrtlidgreans of water was added
to the solution. The tenperature of 20 the solution increased from24[err]C
to 41[err]C. Theagoluel sylut@sn MsXxeeeited Of AROENON whdA@nNEiNUILEEer FoCuble
solution was al | oweq ol fertObmiA24E A -meChy1-2-pfricdi8snesanpl e of

pol ypr opyl ene dust (representative of the dust whi ch accunul ates on a
pol ypropyl ene jpi fer )rn\é’aéoct%&éﬂ gd:{ rtr@da%}g%lm WLREY: BN End BRLLE HEAN NI

mll. The pol ypropyl u wa - N I'ncrenents, sanpl es
of 100% STANTEX 0332°87¢" a%%’f“%%geg methyl-2-pyrrolidone.

31. The solution as recited in claim 9 wherein the water soluble
solvent comprises N~methyl~2~pyrrolidone.
15
32. The solution as recited in claim 10 wherein the water soluble
solvent -comprises N~methyl~2~pyrrolidone.

33. The solution as recited in claim 11 wherein the water soluble
20 solvent comprises N~methyl~2~pyrrolidone.

34. The solution as recited in claim 33 wherein the amount by
weight of the N~methyl-2-pyrrolidone is about 17%, the amount
by weight of the hydrophobic lubricant is about 66%, and the

25 amount of water by weight is about 17% wherein the total
amount of the three components, by weight, is 100%.

35, A self-cleaning lubricant system comprising:
30 {a) a hydrophobic polyolefin processing lubricant;

{b) a water soluble solvent capable of inhibiting an increase
in viscosity of the lubricant; and

35 (c) a polyolefin processing machine containing a polyolefin;
wherein the lubricant and the solvent are mixed with the
polyolefin in the machine.

36. The system of claim 35 wherein the machine is a loom.
40 :
37. The system of claim 36 wherein the water soluble solvent com-
prises an alkyl or alkoxy pyrrolidone.

38. The system of claim 36 wherein the water soluble solvent com-
45 prises N-methyl-2-pyrrolidone.

\
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t he bl-end described above— The test was carried out at about 24 [err] C
The vi scQgi e sanpl es were neasured using a Brookfield Vi sconet er
Model Dviml ﬂﬁm 134; Chanber 13R, and Speed 30 6). The results are
listed ins L *8phed in Figure 1. Two hundred (200) grans of

STANTEX 0332 (et hoxyl ated vegetabl e oi | based pol ypropyl ene fi ber

weavi ng | ubr i g@vyissgpnuf act ured by HENKEL Cor p.) fand 200?&5‘}1‘??'6/6%09 '
n- net hyl - 2- pyrrol i done (NWP) are 35 added to a 600 nil beaker. The beaker

was placed onto a magnetic stirring dagice and the speed was set at a
medi um setting. 3fherthe syéRes FFPONGIM SsWHRelh X0d plvoRefidUteSeldbtid @
clear straw col 0-  £ré®@nsOdiubOordiBe ML ds JAiGelliydend, Wi vBESSARRE LAl 24
[err]C. - 40 45polybutylene.

5 40. The system of claim 38 wherein the polyolefin comprises poly-
propylene.

41. The system of claim 39 wherein the polyolefin is poly-
propylene.
10
42. The system of claim 41 wherein the amount by weight of the N-
methyl2-pyrrolidone is about 17%; the amount by weight of the
water is about 17%; and the amount by weight of the lubricant
is about 66% wherein the combined weight of the N-
15 methyl-2-pyrrolidone is about 100%.

43. A method for inhibiting an increase in viscosity in a mixture
of a polyolefin and processing lubricant comprising:

20 {a) adding a water soluble solvent to a polyolefin contained
in a polyolefin processing machine wherein said solvent
is capable of inhibiting an increase in the viscosity of
said polyolefin; and

25 (b} adding said lubricant to said polyolefin contained in
said processing machine.

44. The method of claim 43 wherein the machine is a loom.

30 45. The method of claim 44 wherein the water soluble solvent com-
prises an alkyl or alkoxy pyrrolidone.

46. The method of claim 45 wherein the water soluble solvent com-
prises N-methyl-2 -pyrrolidone.
35
47. The method of claim 46 wherein the polyolefin is selected
from the group consisting of polyethylene, polypropylene and
polybutylene.

40 48. The system of claim 46 wherein the polyolefin comprises poly-
propylene.

49. The system of claim 47 wherein the polyolefln is poly-
propylene. '
45
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8. Tabl e | Sanpl e 2% w (g) G I./pP visc. 2% w (Q) al
(mx)/pP Addi ti on pP  (cP) pP Vi sc.
(cP) 5 Gl/oil mx - 180 - 120
1 1.0175 240 1.0341 200 2
1. 0459 wob/A8347 1.0211 270 3 PCT/EPY6/05§0%)27 4
361 1.0133 301 4 1.0024 361
1.0133 301 5 1. 0002 860 1. 0533
501 6 1.0177 1169 1.0188 852
7 1.0133 1510 1.6136 1350 8
1.0171 1. 0319 1670 15 9 1. 0026
2390 E;agga-.1 2000 10 1.0166 3320
1.028 2780 11 1.0142 4090 1.0183
3190 12 1.0137 5130 1.0189 3970 20
13 1.0452 6050 1.011 4740 14
1.0331 7050 1.0673 5740 15 1.0393
7800 1.0462 6410 16 1.0136 8850
1.021 7010 25 17 1. 0457 10000 1.0717
7630 18 - - 1. 0004 8220
19 - 1. 0091 9640 20
- 1.0235 10000
5000 i/f;;/’—‘
N 4000 J///,;//
L
> 3000
Eé . ////’/f//
Qo 2000
>
1000
0- 7T T T 7T —r— T ey
6 12 18 24

#of 2% (wt.) additions

*+0oil
=-0il mix



30 -The results show that after 34 % of the pol ypropyl ene dust was
added to the 100% STANTEX 0332 oil the m xture becane a solid-gel

whereas the NWP/ wat er/ STANTEX 0332 m xture was still a flow ng l'iquid
and did not forma solid gel until after 40% of the poly- 35 propyl ene dust
was added to the m xture. Exampl e 4 The same experinent as exanple
3 was perfornNOBRAEMFt that 40 CF-0802 oil was used in pl ac FOERPHEIGT ANTEX
0332. CF - 0802 oil is a synthetic oil polyner of ethylene

oxi de/ pr opyl ene oxi de ma- nuf act ured by Henkel Corporation. The results
are listed in Table 2 and graphed in Figgre 2. 45 WO 97/ 18347
PCT/ EP96/ 05009 9 Table 2

FIG.2

10000 //f'"
8000 ///
6000

4000

2000

15
#of 2% (wt.) additions

+oil
=-0il mix



Sampl e

Addi ti on
Gl/oil

~1.0181

95. 2

1. 0266

85.2

6

1. 0045

589

1.051

596

12

1. 0057

2300

1.0248

1560 25

18

1. 0029

4780

1. 0624

1. 0035

4930

m X

2% w (g) QI/pP visc. 2% wt (Q) Ol (mx)/pP
pP ' (cP) pP visc. (cP) 5
- 60.1 - 30.1 1
75. 2 1.0734 40.1 2 1. 0487
1.0101 55.1 3 1. 0227 0
WOD7/P8347 4 1.0184 155 PCT’”’.P."’B%’Ss
5 1.0149 204 1.062 150
1. 0259 326 1.002 200 7
429 1. 0501 3/4 265 8 1.0231
1.085 388 15 9 1.001 736
10 1.004 927 1.0327
1E21{Ei-231_0155 1190 1.084 782
1.0078 1330 1. 0885 843 20 13
1741 1.0017 1040 14 1.003
1.0225 1140 15 1.0187 2670
1280 16 1. 0566 2970 1. 0954
17 1. 0633 3390 0. 9437 1820
1. 0655 3770 1. 0035 2430 19
4110 1.0664 2740 20 1.0342
1. 0008 3210 21 1. 0582 5000
3850 30 22
4430 23 - 1.017
24 - 1.0278 5000
1200
~1000 /
(AR !
2 800
z A
8 600 -
200-1- '_-.___.__._/-’- :
G 4 ] i 4 1 1 1 4 ] . ] 1 Lf 1 $ I ¥
5 10 15

#of 2% (wt.) additions

il
- 0il mix



35 -Exanpl e 5 One hundred (100) grans of STANTEX 0332 | ubricating oil
and 40 grans of NMP were added to a 250 nil beaker and stirred (nmagnetic

40 stirrer at nediumspeed). As in exanples 2 and 3 above, 40 grans of
water were and blend to the STANTEX 0332/ NWP bl end. However, t he sanpl es
were maintained at a tenperature of 39[err]C. A straight STANTEX bl end
was al so heat swbemussas 39 [err]C. Viscosity readings were  RIEERIOPYP cach
sanple. 45 WO 97/ 18347

PCT/ EP96/ 05009 10 Fi nely ground high
nol ecul ar wei ght pol yet hyl ene dust was aggdgd to the solutions in 2%
increments. The results as shown in Figure 3 show that at the point
where the strai AMEX 0332 oil gel - | ed, the m xture was still a
flow ng |iqui dFDIGr-H

2000
E 1500
o ]
2 /
% 1000
O
Q .
R%)
> 500 '."_’._/;////
0 1 1 ] L [ ) ] I 1] 1 1 ] ] 1 1
3 6 9 12

#of 2% (wt.) additions

* 0il
-=-0it mix



Exanpl e 6 The procedure—was—ear++ed—out as described in Exanple 4
except t hat pol ybutyl ene dust was used. Simlarly, as shown in Figure 4,

:si?rglhgh{n )(;;[ Iu_rgeY\?Zd_Stl | l,Immmml\lmmmmlgsa}oetegedgglcplt bgge\r/\nethh%ference to
vari ous ng-on%orag-gﬁ embodi‘mefit s" However, many var

nmodi ficatio be made while remaining within ?he’ sco{)e 03the
i nvent i on. 20 25 30 :

What is claimed is:

1. A solution comprising a hydrophabic lubricant, selected from a polyolefin
processing lubricant or a polyolefin fiber weaving lubricant, and an alkyl or
alkoxy substituted pyrrolidone.

2. The solution as recited in claim 1 wherein the amount by weight of the
hydrophobic lubricant ranges from about 10 % to about 99 % and the amount
by weight of the alkyl or alkoxy substituted pyrrolidone ranges from about 90
% to about 15 %.

3. The solution as recited in claim 1 or 2 further comprising water.

4. The solution recited in any of claims 1-3 wherein the amount by weight of the
hydrophobic lubricant ranges from about 25 % to about 76 %, the amount by
weight of water ranges from about 40 % to about 5 % and the amount by
weight of the alkyl or alkoxy substituted pyrrolidone ranges from about 40 to

about 5 %.

5. The solution as recited in any of claims 1-4 wherein the amount by weight of
the alky! or alkoxy substituted pyrrolidone is about the same amount by weight
of water.

6. The solution as recited in any of claims 1-5 wherein the alkyl or alkoxy

substituted pyrrolidone comprises N-methyl-2-pyrrolidone.

7. = The solution as recited in any of claims 1-6 wherein the amount by weight of
the N-methyl-pyrrolidone is about 17 %, the amount by weight of the
hydrophobic lubricant is about 66 % and the amount by weight of water is
about 17 % wherein the total amount of the three components, by weight, is
100 %.

—_—
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8. A self-cleaning Iubric,ant‘system'cor-nprising:
(a)  ahydrophobic Iubricant selected from polyolefin processing lubricant or
' a polyolefm fiber weavnng lubricant;

(b) an alkyl or alkoxy. pyrrolidone capable of inhibiting an increase in
viscosity of the lubricant; and

(c) a polyolefin processing machine containing a polyolefin, wherein the
iubricant and the alkyl or alkoxy substituted pyrrolidone are mixed with
the polyolefin in the machine.

9. The system of claim 8 wherein the machine is a loom comprising a yarn made
from the polyolefin.

10. The system of claim 8 or 9 wherein the alkyl or alkoxy substituted pyrrolidone
comprises N-methyl-2-pyrrolidone. ‘

11. The system of any of claims 8-10 wherein the polyolefin is selected from the
group consisting of polyethylene, polypropylene and polybutylene.

12. A method for inhibiting an increase in viscosity in a mixture of a polyolefin and
processing lubricant comprising:

(a) adding an alkyl or alkoxy substituted pyrrolidone to a polyolefin wherein
the alkyl or alkoxy substituted pyrrolidone is capable of inhibiting an
increase in the viscosity of the polyolefin; and

(b) adding a hydrophobic lubricant, selected from a polyolefin processing
lubricant or a polyolefin fiber weaving lubricant to the polyolefin.

13.  The method of claim 12 wherein the alky! or alkoxy substituted pyrrolidone
comprises N-methyl-2-pyrrolidone.

14. The method of claim 12 or 13 wherein the polyolefin is selected from the
group consisting of polyethylene, polepropylene and polybutylene.

—_—
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‘POLIE OONL )
A1 A solution conprising a hydrophob| c lubricant, selected fraeRarcy ~&-
‘pol yol efi n. processing |l ubricant or a pol yol efl nRE

r ' :
| ubricant, and-an—atKyTl or ‘al koxy substituted pyrrgtl'%mmew SHEET
The"s‘O‘l/_l on as rec din claiml wherein the anount by weight of the

i
hydro ‘iranges from about 10 %to abopt tire vajount
by_wei) ““\“\ t\i or al koxy substituted pyrrol E%ZA¢ Is SHERIm Jabout
90 t-o “bout 15 % : The solution as fecited in claith3 or 2

fu_rther corrpr|S| ng wat er. 4. . The sodtlution recif dd 29 REB 2bg cljaijms 1-3
wherein the anount by wei ght of the hydrophodl c lubri cant fanfges
fromabout 25 %to about 76 % the anount by Wer gntof—water {r anges
f r om abWhatd§ cléitneddgout 5 % and t he anmount by wei ght of thefal kyl

or al koxy substituted pyrrolidone ranges from about 40 to ' about 5%
5. The solution as recited in any of clainms 1-4 wherein the anount by

wei ght af ] ; otk I bout the
we d angUnt é\ysolutloﬁ BEmdrisHg th?*ﬁ?@buéiﬂfb?fdahg seéieé)(%a fRir*\ Het SIEfiR

e Sso as recited
in any of cl grosessirtg Wibsicanhet Apalydiglin beaeaxing lubricant, aadtm‘talkgartcad

_pyrrol I done c?‘ggxy S stltutg‘é py\r/rohéoﬁgrml I done.

The solution as recited in claim 1 wherein the amount by weight of the
hydrophobic lubricant ranges from about 10 % to about 99 % and the amount

by weight of the alkyl or alkoxy substituted pyrrolidone ranges from about 90
% to about 15 %.

The solution as recited in claim 1 or 2 further comprising water.

The solution recited in any of claims 1-3 wherein the amount by weight of the
hydrophobic lubricant ranges from about 25 % to about 76 %, the amount by
weight of water ranges from about 40 % to about 5 % and the amount by

weight of the alkyl or alkoxy substituted pyrrolidohe ranges from about 40 to’
about S %.

The solution as recited in any of claims 1-4 wherein the amount by weight of

the alkyl or alkoxy substituted pyrrolidone is about the same amount by weight
of water.

The solution as recited in any of claims 1-5 wherein the alkyl or alkoxy
* substituted pyrrolidone comprises N-methyi-2-pyrrolidone.

The solution as recited in any of claims 1-6 wherein the amount by weight of
the N-methyl-pyrrolidone is about 17 %, the amount by weight of the

hydrophobic lubricant is about 66 %.and the amount by weight of water is

about 17 % wherein the total amount of the three components, by weight, is
100 %.
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viscosity of the lubricant; and

()  a polyolefin processing machine containing a polyolefin, wherein the

lubricant and the alky! or alkoxy substituted pyrrolidone are mixed with
the polyolefin in the machine.

The system of claim 8 wherein the machine is a loom comprising a yarn made
from the polyolefin.

10.  The system of claim 8 or 9 wherein the alkyl or alkoxy substituted pyrrolidone

‘comprises N-methyl-2-pyrrolidone.

11.  The system of any of claims 8-10 wherein the polyolefin is selected from the

group consisting of polyethylene, polypropylene and polybutylene.

12. A method for inhibiting an increase in viscosity in a mixture of a polyolefin and

processing lubricant comprising:

(a) adding an alkyl or alkoxy substituted pyrrolidone to a polyolefin wherein
the alky! or alkoxy substituted pyrrolidone is capable of inhibiting an
increase in the viscosity of the polyolefin; and

(b)  adding a hydrophobic lubricant, selected from a polyolefin processing
lubricant or a polyolefin fiber weaving lubricant to the polyolefin.

13.  The method of claim 12 wherein the alky! or alkoxy substituted pyrrolidone

comprises N-methyl-2-pyrrolidone.

14.  The method of claim 12 or 13 wherein the polyolefin is selected from the
group consisting of polyethylene, polepropylene and polybutylene.
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(57 Abstract

weaving, extruding and molding.

(54) Title: SELF-CLEANING POLYPROPYLENE FABRIC WEAVING LUBRICANT

Provided herein is 2 composition, system and method containing a hydrophobic lubricant and a water soluble solvent. The invention
may also contain water. Specific solvents include alkyl or alkoxy pyrrolidones such as N-methyl-2-pyrrolidone which are added to or
mixed with loom lubricators. Also provided is a method for inhibiting the increase m viscosity of Iubricants used in polyolefin processing
methods. Polyolefin compounds such as polyethylene, polypropylene and polybutylenc are some of the compounds used in the invention,
Provided are solutions, methods and systems used in manufacturing processes that use polyolefins. The manufacturing processes inchude




