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THLE OF THE INVENTION
Films Having fmproved Properties
RELATED APPLICATIONS

This application claims benefit to Huropean Patent Application No. 084000405, filed August 14,

3 2608, which is incorporated berein by reference in its entirety for all usefu] purposes.
BACKGROUND OF THE INVENTION

The present invention refates to films which have good sliding friction and antistatic properties and
at the same time have outstanding gloss values. In addition, the films according to the invention

exhibit improved properties in processing.

io For many applications, films are cut to size and processed further in the form of sheets and webs.
This is the case, for example, in the printing or lamination of the films. The films are cut to size and
mest be separated into individual sheets for the subsequent processing step. Thig gives rise to not
inconsiderable problems due imter gfia to electrostatic charge and, in addition, the so-called "wet-
out effect”. The cut pieces of film tend o stick together, for example, which leads to disrptions in

15 the production sequence. The effect of the filims sticking together during processing is also referred

o as "blocking™

I most uses of films and fhm production processes it is therefore important that the films have
good antistatic properties and, in addition, good sliding friction properties. that is to say possess as

fow a coefficient of sliding friction as possible, in order to avoid Blocking.

20 Thermoplastic plastics are widely used, for example, for packaging parposes. For some

applications it is therefore also necessary for the fitms additionally to exhibit high gloss values,

EP 0 862 594 B] descnbes a release film comprising a substrate of a Gilm-forming polymeric
material, for example of a polvearbonate, to which a release composition is applied. The release

composition containg a mixture of a curable stlicono resin and a curable polvurethane resin,

25 From GB 1 398 35% there are known coatings which contain cellulose esters or a silicone oil as
additives. The application of such coatings to films means an additional processing step and i3
therefore cost-ntensive. Morcover, additives such as silicone sils change the surface properties in

such a manner that trouble-free printing of the films can no longer be ensured.

Patent specification US 3,424,703 describes polvearbonate films baving a low cocfficient of sliding

30 friction. These polycarbonates contain as lubricants merganic talc or silica particles, which can aet
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as "spacers” between the film sheets. Although these particles prevent the "wet-out effect”, they are

not effective against electrostatic charge.

In EP § 232 206, guaternary anumoniurm salls are described as antistatic compositions, However,
when used 1n polvcarbonates they result in a marked vellowing during processing, which is
undesirable m particular for transparent and white-coloured formulations of polvmeric moulded

bodies and extrudates.

Chsaternary ammonium sakts of perfluorcalkyvlsulfonic acids and their use as additives for
thermeoplastics are known, For example, DE 2 506 726 describes quaterary ammonium salts of
perfluorcalkyisulfonic acids as demoulding agents for polvearbenates. In DE 100 19 416 A1,
specific perfluorcalkylsulfonic acid ammonum salts are used as antistatics in thermoplastic

moulding compositions.

The various ficlds of use make high demands of the processability and further properties of the
films. It has been found that the antiblocking agents or antiblocking agent compositions known
witherto can have adverse effects on other film properties. For example, the trangparency and gloss

of the films i particular are impaired by lubricants or the additive compositions.

Acgcordinglv, it is an object of the invention to provide films which, both with smooth and witl
textured surfaces, move relative to one another and can be separated without difficulty and at the
same time have good gloss values, and with which the problem of the separation of film shects can

be avouded.
EMBOMMENTS OF THE INVENTION

An embodiment of the present invention is 2 film comprising a plastics composition which
comprises (a) from 740 to 99,499 weight % of a transparent polvearbenate; (b from 0.00] to 4
welght % a guaternary ammosnium salt of a perfluoreatkyisulfonic acid as lubricant additive; and
{c) from 0.5 to 29.99% weight % of barium sulfate, wheren the sum of (a), (b), and (¢} equals 100

weight %,

Another embediment of the present invention is the above film, wherein said guaternary

ammonivm salt of a porfluercatkylsulfonic acid s of formula (B
R”‘S{){ NRR Rﬁ{ RHS REHO {E}
whergin

R i5 a perflucrinated cyclic or lincar, branched or unbranched carbon chain having

from 1 to 30 carbon atoms:;



10

15

20

30

(18) JP 2010-77406 A 2010.4.8

R in an unsubstituted or halo-, hvdroxy-, cycloatkyl-, or alkyl-substituted, cvelic or

Hinear, branched or unbranched carbon chain having fom | to 30 carbon atoms,
R%! RH! RH?F

are, gach independently of one another, unsubstituted or halo-, hvdroxy-,
eveloalkyl-) or alkyl-substituted, cyclic or linear, branched or unbranched carbon

chains having from | fo 30 carbon atoms;
with the proviso that at least onc of R'R", R, and R™ is not cthyl.

Another embodiment of the present invention is the above film, wherein said quaternary
ammonium sakt of a perfluorcalkyisulfonic acid is selected from the group from the group
consisting of

— perfluorooctancesulfonic acid tetrapropyvlammonium salt,

— perfluorobutanesulfonic acid tetrapropylammonivm salt,

— perfluorooctancsulfonic acid tetrabutylammonium salt,

— perfluorobutanesulfonic acid tetrabutylammonium salt,

~— perfluorcociancsulfonte acid tetrapentviammonium salt,

- perfluorobutancsuifonic acid fetrapentylammonium sals,

— perfluorcoctanesulfonic acid tetrahexvlammonium salt,

- perfluorcbutanesulfonic acid tetrahexylarmmonium sak,

~-- perfluorobutanesulfonic avid trimethy Incopentylammonium salt,

- perfluorooctanesulfonic acid dimethylditsopropylammoniem salt,

- perfluorooctanesulfonic acid trimethvincopentyiammonivm salt,
— perfluorobutanesulfonic acid dimethyldingopentvlammonium salt,
— perfluorooctancsulfonic acid dimethyldincopentylammonium sal,
— Nemethyl-tripropylammonium perfluorobutvisulfonate,
----- Necthyl-tripropylanmonium perfluorcbutylsulfonate,
— {etrapropylammonium perfluorobutylsulfonate,
- dimethyldissopropylammonium perflucrobutylsulfonate,

- Nemethyributylammonium perfluorooctvisulfonate,

~- gyclohexyldiethylmethylammonium perflucrooctyisuifonate, and

- oyclobexyltrimethvlammonivm perfluprooctyisulfonate,

Another emnbodiment of the present invention is the above film, wherein said quaternary
ammonium salt of a perflueroatkyisulfonic actd is diisopropyidimethylammonium

perfluorobutvisulfonate.



10

20

30

(19) JP 2010-77406 A 2010.4.8

4.

Another embodiment of the prosent invention i3 the above film, wherein said film has a thickness

in the range of from 30 wm fo 1000 pm.

Another embodiment of the present invention is the above film, wherein said film comprises at

least one coextruded Javer.

Another embodiment of the present invention is the above film, wherein said coextruded layer has

a thickness i the range of from H} to 100 pm.
Yet ansther emsbodiment of the present invention is a moulding comprising the above film,
DESCRIPTION OF THE INVENTION

That object is achieved according to the invention by a fitm according to claim 1, which consists of
a plastics composition comprising from 70.000 10 99 499 wi.% of a transparent polyvearbonate and
from .001 to 4,000 wi.% quaternary ammonium salts of perfluoroatkyvisulfonic acids as Jubricant
additive and from 0,300 to 29,999 wi.% barium sulfate, the sum of the mentioned constituents in

cach casc being 1040 wi1.%.
The barium sulaie used has a mean particle size of from 0.5 to 10 pm, preferably from 1 to 5 um.

It has been found, surprisingly, that plastics compositions comprising from 70.000 10 99.499 wt.%
of a transparent polvearbonate, from 0.001 to 4.000 wit % quaternary ammonium salts of
petfluorealkylsulfonic acids as internal lubricant additive and from $.300 to 29,999 wt.% barium
sulfate are particularly suitable for the production of such films. The films according to the
invention can be moved relative to ong another and separated without difficuity both with smooth
and with textured surfaces. The films have good shiding friction and antistatic properties. In
additton. they have outstanding gloss valucs. An additional coating, which would mean an

additional process step, is not necessary,

The films according to the invention can preferably exhibit coefficients of friction of less than 0.3

i the case of a smooth surflce, that 13 to say in the case of a roughaess (Rz according to ISOH428%)
of less than 100 nm, measured according to ASTM D 1894-06_ and less than 0.25 i the casc of 3
roughness {Rz according to 180 42388) greater than 3 pm, measured according to ASTM D 1894-06,

The cocfilcienis of friction are hers meant on identical surfaces of the films.

Suntable polvearbonates for the production of the films according to the invention are any known
polvearbonates. These are homopolycarbonates, copolyearbonates and thermoplastic polyester

carbonates.
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The polycarbonates preferably have a weight-average molecular weight Mo of from 18,000 to
403,000, preforably from 26,000 to 36,000 and particalarly preferably from 28,000 o 35,000,
determined by measuring the relative solution viscosity in an Ubbelohde viscometer at 25°C in
dichloromethane or in mixtures of equal amounts by weight of phenol/o-dichlorobenzene.

calibrated by hight scatiering,

The polycarbonates can be prepared by known mothods, for example by the interfacial process or

the melt transestenfication process,

The preparation of polycarbonates by the interfacial process has been described many times in the
literature; reference may be made, for cxample, 1o H. Schnell, Chemistry and Physics of
Polycarbonates, Polymer Reviews, Vol, 9, Interscience Publishers, New York 1964 p, 33 ff,
Polymer Reviews, Vol 18, "Condensation Polymers by Interfacial and Solution Methods”, Paul W,
Morgan, Interscience Publishers, New York 1963, Chap. Vm, p. 325, Dres. U Grigo, K. Kircher
and P R- Miller "Polvearbonate” in Becker/Braun, Kunststoft-Handbuch, Volume 3/1,
Polycarbonate, Polyvacetale, Polyvester, Celluloseester, Carl Hanser Verlag Munich, Vienna 1992,

p. 118-143 as well as to patent specification EP 0 517 (44 A

I addition, polyearbonates can also be prepared from diaryd carbonates and diphenols by the
known polycarbonate process in the melt, the so-called melt trangesterification process, which is
described, for example, in WO-A 81/03866 and WO-A D1/058687 . Transesterification processes
{acetate process and phenyt ester process) are addtionally desoribed, for example, in US-A

3,494 885, US 4,386,186, US 4,661 580, TS 4,680,371 and US 4,680,372, as well as in EP-A

26 120, EP-A 26 121, EP-A 26 684, EP-A 28 030, EP-A 39 845 EP-A ¢1 602, EP-A 97 070, EP.A
79 075, EP-A 14 68 87, EP-A 15 61 03, EP-A 23 49 13 and EP-A 24 03 01 as well a5 in DE-A

14 95 626

Suitable diphenels arc described, for example, in US-A -PS 2,990, 835; 3 148,172; 2,091 273,
3271367 4 982,014 and 2,999,846, in German Offenlegungsschrifien | 570 703, 2 063 050,
2836 052, 2 211 956 and 3 832 396, in French patent specification 1 361 318 i the monograph
"H. Schunell, Chenustry and Pliysics of Polvearbonates, Interscience Publishers, New York 1964,
p. 281F p 1024F and in "D.G. Legrand, 1T Bendler, Handbook of Polvearbonate Science and
Technology, Marcel Dekker New York 2000, p, 728

Both homopolycarbenates and copolycarbonates can be used according to the invention. For the
preparation of copolyearbonates if is possible according to the invention to use as one component
also from 1 to 25 wi.%, preferably from 2.5 to 25 wt.% (based on the total amount of diphenols to
be used), of polvdiorganostloxanes having hydroxy-arvloxy end groups. These are known, for

example, from US patent spectfication US 3,419,634 or can be prepared by processes known in the
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literature. The preparation of polvdiorganosilosane-containing copolycarbonates s described, for

example, in Offenlegungsschrift DE 33 34 782 A

It 15 further possible according to the invention to use polyester carbonates and block copolyester
carbonates, as are described, for example, in WO 2000/26275. Aromatic dicarboxylic acid
dihalides for the preparation of aromatic polvester carbonates are preferably the diacid dichlonides
of isophthahic acid, terephthalic acid, dipheny] ether 4. 4'-dicarboxylic acid and naphthalene-2 6~

dicarboxyhic actd.

The aromatic polyester carbonates can be both linear and branched in a known manner, as

described, for example, in DE 22 40 024 A and DE 3007 934 A,

in o form that 1 preferred according o the invention, there can be used ag lubricant additive one or

more quaternary ammonium salts of a perfluoroatkylsuifonic acid of formula (I

R-80, NR'R"R"R™ (D)

wherein
R denotes perfluorinated evelic or lincar, branched or unbranched carbon chains
baving from | to 34 carbon atoms, preferably from 4 10 8 carbon atoms, in the case

of eyvelic radicals preferably those having from 3 to 7 carbon atoms;

R' denotes unsubstituted or halo~, hydroxy-, cyclaalkyl or alkyl-substituted, in
particular C- to Caalkyl- or o to Crcyoloalkyl-substituted, cvclic or lincar,
branched or unbranched carbon chains having from 1 to 30 carbon atoms,
preferably from 3 to 10 carbon atoms, in the case of ovelic radicals preferably those
having from 3 fo 7 carbon atoms, particularly preferably propvl, 1-butyl, 1-pentyl,
hexyl, isopropyl, sobutyl, tert-butyl, neopentyl, 2-pentyl, isopentyl, isohexvl,

cyclohexyl, cvelobexylmethyl and cyclopentyl;

R*R™R™  each independently of the others denotes unsubstituted or halo-, hvdroxy-,
eyaloalkyl- or alkyl-substituted, m particular Ci- to Ci-alkyl- or Cs-to O
cyeloalkyl-substitated, evolic or inear, branched or unbranched carbon chains
having from | to 38 carbon atoms, prefeeably from | 1o 10 carbon atoms, in the
case of cvelic radicals preferably those having from 5 to 7 carbon atoms,
pasticelarly preferably methyl, ethyl, propyl, -butyl, P-pontvl, hexyl, isopropyl,
sobutyl, tert-butyl, neopentyl, Z-pentyl, isopentyl. mohoxvl, eyvelohexyi,

evelohexyimethyl and evelopentyl,
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.
with the proviso that af least one of the radicals R' o R™ docs not represent ethyi,
A preferred choice is the ammonium salts wherein

R denotes perfluorinated Hnear or branched carbon chaing having from | to 30 carbon

atoms, preferably from 4 to 8 carbon atoms;

LY denotes halogenated or non-halogenated lincar or branched carbon chains having
from 1 to 30 carbon atoms, preferably from 3 to 10 carbon atoms, particular
preference being given to propyl, L-butyl, bpentyl, hexyl, isopropyl, isobutyl, tort-

butyl, neopenryl, 2-pentvl, isopentyl, ischexyl, and

R"™ R"M R™ each mdependently of the others denotes halogenated or non-halogenated
linear or branched carbon chains having from | to 30 carbon atoms, preferably
from | to 10 carbon atoms, particuslar preference being given to methyl, ethyl,
propyl, T-butvl, T-pentyl, hexyl, isopropyl, iscbutyl, tert-butyl, neopentyl, 2-pentyl,

isopentyl, isohexyi
with the proviso that at least one of the radicals R’ to R™ does not represent ethyl.

Particularly preferred quaternary ammonium sakis as Jubricant additives within the scope of the

invention arc:

— perfluorocctansesulfonic acid tetrapropylarmmonium salf,

- perfinorobutanesuifonic acid tetrapropvlammontum salt,

nnnnn perflugrocctanesulfonic acd tetrabutviammonium salt,

- perfleorobutanesulforie acid tetrabutvlammonium salt,

- perfluercoctanesufonic acid tetrapentviammonium salt,

-— perflucrobutancsutfonic acid tetrapentylaremonium salt,

- perfluorooctancsulfonic acid tetrahexylammonium salt,

-~ perflucrcbuianesulfonic acid tetrabexylammonium salt,
perfluorchutanesulfonic acid srimethylneopentyvlammonium salt,

—- perfluoreoctancsuifonic acid dimethvldiisopropylammonium salt,

— perfluorooctanesulfonic acid trimethvineopentylammonium salt,

— perfluorcbutancsulfonic acid dimethyidincopentylammonium salt,

— perflucrooctanesulfonic actd dimethvldineopentyvlarmmonium salt,

— N-methyi-tripropviammonium perflucrobutvisulfonate,

- N-gthyl-tripropviammonivm perfluorobutyisulfonate,
e tetrapropylammonium perfluorobutyvisulfonate,

dimethyldiisopropyiamumonium perfluorcbutylsulfonate,
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— Nemethvi-ributylammonium perfluorooctylsuifonate,
-— cyelohexyldiethvimethylammonium perfluorcoctylsulfonate,

— cyclohexyltrimethylammonium perfluorosctvisuifonate.

According to the invention it is possible to use one or more of the above-menticned guaternary

amnonium salts, that is to say also mixtures, as lubricant additive.

The lubricant additive(s) according to the invention is/are preferably seiected from the group
perflucrcoctanesulfonic acid tetrapropyiammeonium salt,

perflucrooctancsulfonic acid tetrabutylammonium salt,

perfluorooctanesullonic ackd erapeniviammonium salt,

perfluorcoctanesulfonic acid tetrahexylammonium salt,

perfluoreoctanesutfonic acid dimethyldiisopropylammonium salt and
cyclohexyltrimethvlammonivm  perfluorcoctylsulforate, and the corresponding perfluorobutanc-

subfonic acud salts.

In a most particularly preferred embodiment of the invention, porfluorobutanesulfonic acid

dimethyviditsopropylammoniwm salt can be vsed as lubricant addirive.

Perfluoroalkylsulfonic acid ammonium salts are known or can be prepared according to known
methods. Preparation processes are described, for example, in WO 01/85865. DE 1 966 931 or NL
7 802 830

The perfluorcalkyvlsulfonic acid ammonium salis as lubricarmt additive(s) are added to the
polvcarbonates i amounts of from 0,001 to 4.000 wit.%, preferably from 0.081 to 3.500 wi %,
particularly preferably from 0,050 to 1000 wi %, most particularly preferably from 0.1 to 0.5 wt %
This amount of hubricant additive is made up to (00 we % with the amounts of barum sulfate and

polvearbonate in the plastics composition,

Barium sulfate i3 added to the polycarbonates in amounts of froms §.300 1o 29.999 wi %, preferably
from 0300 0 14999 wi%, particularly preferably from G300 to 3.999 wi %, most particularly
preferably from 2.0 10 3.5 wi.%. This amount of barium sulfate is made up to 10 wt.% with the

amounts of lubricant additive and polvearbonate in the plastics composition.

The plastics composition containg ransparent polycarbonate in amounts of from 70000 to
99 499 wi %, preferably from 85000 to 99490 wi %, particularly preferably from 96,000 10

99450 wi.%, most particularly preferably from 96.0 to 97.9 wt.%, This amount of polyearbonate is
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made up to 100 wi.% with the ameounts of lubricant additive and bariwm sulfate in the plastics

composition.

Addittonal conventional polymer additives can optionally be present according to the invention in
the plastics compositions of the films according to the invention. For example. UV absorbers as
well as conventional processing aids, in particular demoulding agents and flow improvers, as well
as. for example, stabilisers known for polvearbonates, in particular heat stabilisers, antistatics

and/or optical brighteners can be present.

In a further preferred embodiment of the invention, the plastics composition of the polycarbonate
film can congain from 6.01 to 0.5 wi.%, based on the total amount of the plastics composition, of a
UV absorber selected from the classes of the benzotriazole derivatives, dimeric benzotriazole

derivatives, trigzine derivatives, dimeric triazine dertvatives, diaryl cyanoacryiates,

Aceording to the invention there can be used as stabiliscrs, for example, phosphines, phosphites or
Si~containing stabilisers and further compounds described in EP-A 0 300 496, Examples of
stabilisors which may be mentioned mclude triphenyl phosphites, diphenylalky! phosphites,
phenvldialkyl phosphites, tris-(nonvipbenyl) phosphite, tetrakis-(2 4-di-tert-butylphenyl)-4,4'-
biphenylene  diphosphonite,  bis(2,4-dicumyiphenyl)pentacryvthritol  diphosphite  and  triaryl
phosphite. Particular preference is given to the use of triphenviphosphine and iris-(2,4-di-tert~

butvlphenyly phosphite as stabilisers,

The tubricant additives and further additives mentioned above can be incorporated in a known
manner by mixing polymer granules with the additives at temperztures of approximately from 200
to 330°C in conventional devices such as interaal kneaders, single-screw extruders and twin-screw
extruders, for exampie by melt compounding or mel! extrasion or by muxing the sclutions of the
polymer with solutions of the additives in suttable organie solvents such as CH,Cl, haloalkanes,
haloaromatic compounds, chlorobenzene and xvlencs and then evaporating off the solvents in a
known manner. The amount of additives m the moulding composition can be varied within wide

limits and is governed by the desired properties of the moulding composition

The films according to the invention can be produced by extrusion, for example. However, they can

additionally also be cast from solutions in the form of cast films,

The thickness of the films according to the vention can preferably be from 50 wm to 1080 pm,

particulagly preferably from 74 um 1o 802 pm and most particularly preferably from 100 um to
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00 pm. Depending on the ficld of application and the demands in question, smaller or larger

thicknesses of the films can also be produced.

I order to produce the films by extrusion, polvearbonate grasules are fod to the hopper of an
extruder and pass we the hopper into the plastification gvsterm of the extruder, which consists of a
sorew and a eyvlinder. In the plastification system, the granules are fod and melted. The molten
plastics material is pressed through a flatsheet die and thereby deformed. is brought inio the
desired final form in the roll gap of a smoothing calender, and its form is fixed by alternate cooling
on smoothing rolls and i the ambient air, Betwoeen the plastification svstom and the flat-sheet die
there can be arranged a filler device, a melt pump. stationary mixing clements and further

componenis.

The polycarbonates having high mek viscosity which are used for the extrusion are conventionally
processed at melt temperatures of from 260 to 320°C, the ovlinder temperstures of the plastification

cyvlindor and the die temperatures being set accordingly.

According to the invention, the extrudates in one embodiment can also be composed of a plurality
of layers. For example, it 1s possible according to the invention for a film 1o be composed of at least

one base laver and at feast one coextruded layer,

By the use of one or mare lateral extruders and sustable melt adapters upstream of the flat-sheet die
it is possible to place polycarbonate melts of different compositions one above the other and thus
produce, for example, multifaver extrudates, such as films or sheets, as are deseribed, for example,

inEPG110221 Aand EP O 110238 A

Both the base laver and any coextruded faver(s) of the films according 1o the invention can
additionaily contain additives such as, for example, UV absorbers as well ag other conventional
processing aids, in particular demoulding agents and flow improvers, a8 well as stabilisers
conventional for polvcarbopates, w particular heat stabibisers, and also antistatics and optical

brighteners. Different additives or concentrations of additives can be present in cach layer,

In a preferred embodiment, the at least one coextruded layver can have a thickness of from 10 1o

1006 pm.

In parteular, the coextruded laver can contaln, in addition to the lubricant additive and the barium

sulfate, alse UV absorbers and demoulding agents.
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The following examples are intended to Hustrate the invention without Hmiting it.

All the reforences described above are incorporated by reference in their entireties for all nseful

purposes.

While there is shown and descnibed certain specific structures embedying the invention, it will be
manifest to those skilled in the ant that various modifications and rearrangements of the parts may
be made without departing from the spirit and scope of the underlying inventive concept and that

the same is not Hmited to the particular forms herein shown and described.

EXAMPLES

Film extrusion:
The system used for producing the films by extrusion consists of
- amain extruder with a screw having a diameter (1D} of 105 mm and a length of 41xI), the
screw has a degassing zong;
~ g flat-sheet extrusion dic having a width of 1500 mm;
—  a three-roll smocthing calender in which the rolls are arranged horizontally, the third roll
being pivotable by +/- 457 relative 1o the horizontal;
~ @ roller conveyor;
a device for applving protective film to both sides;
~  n take-off device, and
a winding station,
The granules in question were fod o the hopper of the extreder. The material was melted and
conveved in the ovlinder/screw plastification system of the extruder. The molten material was fod
to the smoothing calender, the volls of which had the temperature indicated in Table 1. Final
forming and cooling of the film took place on the smoothing calender {consisting of three rolls).
For texturing the film surfaces, a rubber roll (ro. 4 surface), a polished chrome roll {no. 1 surface’
or & textured steel roll (no. 2 surface) was used i order (o produce the desired texturing of the film
surfaces. The rubber roll used for texturing the film surface is disclosed in US 4,368,244 of Nauta

Roll Corporation, The film was then transported by a take-off device.

The following process parameters were chosen:
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Temperature of the main extruder

2I5°C +/- 39C

Temperature of the coextruder

260°C +f- 53¢

Temperature of the deflection head

285°C +/. 3°C

Temperature of the die

300°C +-5°C

Speed of the mam extruder 45 min”
Speed of the coextruder 12 min™
Temperature of the rubber roll 1 24°C
Temperature of rol 2 72°C
Temperature of roll 3 131°C
Take-off speed 21.5 minnn

The preparation of the compounds was carried out using conventional twin-screw compounding

extrudors {c.g. Z8K 32) at processing temperatures conventional for polvcarbonate of from 250 to

330°C.

Example 1:

Preparation of the white (BaS0.) masterbatch

A masterbatch having the following composition was prepared:

Polyearbonate Makrolon 3108 5350113 from Bayer MaterialScience AG i an amount of

ot %

Barium sulfate having & particle size of from 2 1o 15 pm and a mean particle size of 9 pm {for

example Velvolux K3 from Sachtichen) in an amount of 38 wt %4

Example 2:

Preparation of the lubricant additive masterbateh

A masterbatch having the following composition was prepared:

Polvembonate Makrolon 2600 800004 from Baver MatenalScience AG in an amount of

0% wi.%

Diisopropyldimethylammoninm perfluorobutanesulfonate in the form of a colourless powder in

an amount of 2 wit.%.

Comparison Example 3

A compound having the following composition was blended:
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Polycarbonate Makrolon 3108 350115 from Bayer MaterialScience AG in an amount of 100 wi. %,
Twao chrome rolls were used 1 the smoothing device, and a film having a thickness of 375 wm with

a smooth surface on both sides {(so-called 1-1 surface) was produced.

Comparison Example 4

A compound having the following composition was blended:

Polvcarbonate Makrolon 3108 530113 from Baver MateralScience AG in an amount of
9040 wt, %%

Lubricant additive masterbatch according to Example 2 in an amount of 10.0 wt. %,

Fwo clwrome rolls were used in the smoothing device, and 3 film having a thickness of 375 wm with

a smooth surface on both sides (so-called 1-1 surface) was prodused.

Example 5 (according to the invention}:

A compound having the following composition was bleaded:

Polycarbonate Malrolon 3108 350115 Bayver MaterialScicnce AG in an amount of $3 8 w1.%
Masterbateh according to Example 2 in an amount of 100wt
Masterbateh according to Example ! in an amount of 7.0 wt %,

A matt steel roll and a rubber roll were used in the smoothing devics, and a flm haviag a thickness

of 375 yum with a so-called 4-2 surface was produced.

Comparison Example §

A compound having the following composition was blended:

Polyvearbonate Makrolon 3108 350115 Bayer MaternalScience AG in an amount of 93 .0 wi %
Masterbatch according to Example | in an amount of 7.0 wt%
A matt steel roll and a rubber roll were used in the smoothing device, and a film having a thickness

of 375 wim with 2 so-called 4-2 surface was produced.

Comparison Example 7

A compound having the following composition was blended:

Polyearbonate Makrolon 3108 5350113 Bayer MaterialScience AG in an amount of 100.8 wit %,
A pate steel rotl and @ rubber roll were used m the smoothing device, and a film having a thickness

of 375 pre with a 4-2 surfce was produced.
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The roughness was determined in accordance with standard 1SQO 4288,
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Surfaces Roughness {no. T | Roughness (no. |
or no. 4 side) or 5o, 2 side}

Example 3 I-1 < 1um <] um

Example 4 bl <t pm <] um
ﬁ'ﬁxamp[e 5 taccording to the 4.2 6.7 pum {no. 4) 6.0 pm {(no. 2}

myention)

Esample 6 4-2 £1umno 4) 7.8 um {no. 2)

Example 7 4.2 59 um (no. 4 5,06 um {no, 2}

Measurements of the degree of gloss

The degree of gloss was determined in accordance with standard EN 150 2813 (80° angle).

Surfaces Degree of gloss | Degree  of  gloss
{mo. | or no. 4| {no. 1 orno. 2 side)
side)
Example 3 -1 =90 > 04
Example 4 1-1 > 94 = Gl
Example 5 {accordimg to the 4.2 6.1 67 {no. 4) 931 {no, 2)
invention}
Example 8 4.3 33-33{o. 4} 852874 {no. 2)
Example 7 42 T 83 (no. 4) 0.3 181 {ne. 2)

Determingtion of the eosfficients of fmction:

The coefficient of frction was determined in accordance with standard ASTM B 180406 The

sides of the films having comparable roughness valnes were rubbed together.
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Conditions:

Measuring temperature: 23°C

Friction block 50 mm

Weight (friction biock) 202.2g

Shding speed LU pom/min
Test specimen: width: 60 mm

length: 200 mm

JP 2010-77406 A 2010.4.8

Combination of the sides rubbed together

Coefficient of

shiding friction
Film of Example 3/no, 1 side Film of Examplc 3/meo. 1 side A%
Film of Example 4/ne. | side Film of Example 4/n0, 1 side 03
Film of Example 5/no. 2 side Film of Example 53/no. 2 side 0.21
’ Film of Example §/no. 2 side Film of Example 6/no. 2 side 151
Film of Example T/no. 2 side Film of Example 7/no. 2 side 623
Film of Example 5/no. 4 side Film of Example 5/no. 4 side 012
Film of Example 6/no. 4 side Film of Example 6/no. 4 gide $.25
Film of Example 7/n0. 4 side Film of Example 7/no. 4 side 0.29

*outside the maximum measurng rangs

It was found that the films produced from a plastics composition according to the invention

comprising polvearbonate, dilsopropyldimethylammonium perfluorchbutancsulfonate and barium

sulfate (Example 5) exhibit very good gloss values and the best coefTicients of sliding friction.

In addition, the films according o the mvention also exhibit surprisingly good propertics in further

processing, for example in the production of mouldings using films of the same or different plastics

compostions or in the production of composite bodics with other materials, If the films according

to the invention are formed and made into mouldings, overhanging material must oflen be

separated off. This operation s also referred o as “trimming”. Cutting tosts on the cut-off edge

have shown that the edge of the film in the case of the films according to the invention is markedby

smoother and more uniform than i the case of films of the prior art. The mvention relates also w
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such mouldings or composite bodies which contain one or mere films according to the invention or

consist of filmg according to the invention, such as, for example, sheets.
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CLAIMS

A film comprising a plastics composition which comprises (a) from 70 1o 99 499 weight %
of a transparent polvearbonate; (b) from 0.001 to 4 weight % a quaternary ammoniom salt
of a perflucroalkylsutfonic acid as tubricant additive; and (¢) from 9.5 to 29 999 weight %

of barium sulfate, wherein the sum of {a), (b}, and (2 equals 100 weight %.

The film of clatm 1, wherein said quaternary ammoniem salt of a perfluoroaikyisulfonic

acid is of formula (1}

R-8G, NR'R"RYR™ (1)

wherein

R is # perfluorinated evclic or linear, branched or ynbranched carbon chain having
from 1 to 30 carbon atoms;

R in an unsubstituted or halo-, hydroxy-, cyeloalkyl-, or alkyl-substituted, eyclic or

lincar, branched or unbranched carbon chain having from 1 to 30 carbon atoms;
le Rlﬁf‘\ RHH

are, cach independently of one another, unsubstituted or halo~, hvdroxy-,
cvoloalkyl-, or alkyl-substituted, cvclic or lincar, branched or unbranched carbon

chains having from 1 to 30 carbon atoms;
with the provisoe that af least one of R'R", R™, and R™ is not ethyvl.

The film of claim 1, wherein said quaternary ammoniam salt of a perfluoroalkvisulfonic
acid i3 sefected from the group from the group consisting of’

- petfluerooctancesulfonic acid tetrapropyvlammonium salt,

- perfluorobutanesulfonic acid tetrapropylammonium salt,

— perfluorooctanesuifonic acid tetrabutylammonium sali,

- pertinorobutanesulfonic acid tetrabutylammonium salt,

-------- perfluorooctanesulfonic acid tetrapentviammeoniom salt,

— perfluorobutanesulfonic acid tetrapentylammoniurm salt,

- perfluorooctanesulfonic acid tetrahexylammonium salt,

—~ petflaorobutanesulfonic acd tetrabexylammonium salt,

— perfluorcbutanesulfonic acid trimethylneopentylammorniam salt,
— perfluercoctanesulfonic acid dimethvidisopropylammonium salt,
- perfluorcoctanesulfonic acid trimethylneopentylammoniumg salt,

- perflucrobutancsntfonic acid dimethyidineopentviammonium salt,
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— perflucrooctanesulfonic acid dmethvldincopentylammenium salt,
— N-methyHripropylammonium perfluorobutylsulionate,

— Negthyi-tripropylammonium perfluorobutyisulfonate,

— tetrapropylammonium perfluorobutvisulfonate,

— dimethyldisopropylammonium perfluorobutvisulfonate,

— Nemethylributylammoniom perfluorcoctyisulfonate,

— cvelohexyldiethylmethylammonium perfluorcoctylsulfonate, and

- eyvelohexyitrimethylammonivm perfinorooctyvlsulfonate,

4. The film of claim 1, wherein said quaternary ammonium salt of a perfluoroalkylsulfonic

acid is diisopropyidimethviammonium perfluorobutvisulfonate.

5. The film of claim 1, wherein said film has a thickaess n the range of from 50 pmro
FOOG wm.
& The film of claim I, wherem saud film comprises at least one coextraded fayer.
7. The fibm of claim 6, wherein said coextruded laver has a thickness in the range of from 16

to 10U .,

8. A moulding comprising the film of claim L

w10 .

ABSTRACT

The invention relates to films having good sliding friction propertics and gloss values, consisting of
a plastics composition comprising from 96 to ¥9.499 wt,% of a transparent polycarbonate and from
0.001 to 4 wi% quaternary ammoniam salts of perfluoroalkylsulfonic acids as lubricant additive
and from .5 to 29.999 wit % barium sulfate, the sum of the mentioned constitucnts in each case
being 100 wt. %, The films exhibit improved propertics in processing. The invention relates further

to mouldings produced from these films.
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