Process for manufacturing a surface-treated conpacted material processable
on a single screw plastics conversion equi pnent The present invention
rel at es twotzhw/fsoskd of processing thernopl astic pol ynePsT/1pzno/nzeicarly t he
present invention relates to a proces$ for manufacturing conpacted nmateri al
suitable for the use in thernoplastic polynmers w thout a conpoundi ng step,
as well as the conpacted nmaterial obtained by this process and its use in
t her nopl astic pol ymers. Conpoundi ng consists in preparing plastic

formul ations, by m xing or/and bl ending polyners and additives in a nolten
state. There are different critical criteria to achieve a honogenous bl end
of the different raw material. D spersive and the distributive mXxing as
wel | as heat are inportant factors. Co-Kneaders and twin screws (co- and
counter rotating) as well internal mxers are the nbost comobn used
conpounder in the plastic industries. For decades, the thernoplastic

resin compositions, which are to a great extent introduced into the polyner
resins via conpouedifmgmiedioligg ssfaceqehted egmpheed matranl pocotatilanbenmedi at e
products nanmed nast er bat ches/ oncent&ates or conpounds. For exanple, WO

95/ 17441 di scl oses a met hod"§1¢ {FEpRPAPING QY HEPHERMBLE . resin end- product
conprising the_preparation _of therooplastic granules for _hlending themwth
the thernoplastic resin.In WO 01/58988, a nethod for preparing
mast er bat ches or concentrates of mineral fillers to achieve highly filled

ther mopl astl Cl“hg%'%eescl;,rlltaihx%n%l(’)rel rd&REL t%g %’eld of processing thermoplastic polymers,

particularly the present invention relates to a process for manufacturing compacted
material suitable for the use in thermoplastic polymers without a compounding step,
10 as well as the compacted material obtained by this process and its use in

thermoplastic polymers.

Compounding consists in preparing plastic formulations, by mixing or/and blending
polymers and additives in a molten state. There are different critical criteria to

15  achieve a homogenous blend of the different raw material. Dispersive and the
distributive mixing as well as heat are important factors. Co-Kneaders and twin
screws (co- and counter rotating) as well internal mixers are the most common used

compounder in the plastic industries.

20  For decades, the thermoplastic processing industry uses additives for preparing
modified thermoplastic resin compositions, which are to a great extent introduced
into the polymer resins via compounding technologies requiring the formation of

intermediate products named masterbatches/concentrates or compounds.

25  For example, WO 95/17441 discloses a method of preparing a thermoplastic resin
end-product comprising the preparation of thermoplastic granules for blending them

with the thermoplastic resin.



However, according to these docunents, it is not possible to obtain a

pol yneri c endproduct having the primry powder conpounds well dispersed in
a conventworalo/sorsgl e screw extruder. Rather, it is reqecrassi@oswduce an
i nternedi ate product |ike a nmasterbategh, or concentrate, i.e. it is not
possi ble to disperse fine primary powlers on conventional single screw
machi nes w t hout internedi ate conpounding step. In this respect, further
docunents such asWD 2007/ 066362 describe a m xi ng process and device with
only one material inlet, while others like EP 1 156 918 , WD 2005/ 108045 or
WD 2005/ 065067 rel ate to extruders or elenent m xers. However, there is
still a need for an easy and effective way of manufacturing additives from
primary powders, which are suitable to be introduced in thernoplastic

pol ymers wit loWODhS8p8Ed Méthad¥oriphdpariie iaslefhaiihePsr coheeftisngnyinedat 1S a
first object of the present invention to provide a process for

manuf act ur i ndilletstte arkipee kighlydBled thasmoplas igmpigeials pet ¢aseiddqdn t her nopl asti ¢
pol ymers by a continuous or discontinuous process, wherein the primary
powder material to be introduced into the thernoplastic polyner can be well
di spersed i n Bhweeoy eadardinglo tesgdusensyt éxddt pdsible Tholgaial) pptimérk achi eved
by the process according to the present invention, nanely a praqcess for
manuf act u? i n§ AUELRAYHES B8 PHEREY PAYIE KamRelsi ed P ReIIcHAR 2PN 8B4 ses t he

following stepsic @lewPEAMIEE MRk, i} R384uiRG0 BFJFTRE ¥n ROWARH MBI 6l @hike B)
providing at | east one nolten surface treatnent polyner;c) simultaneously
or subsequentiagteitmedi, ngcdrventadte,li@agtis wr@opsibloar gispovidigne primary powders on

conventional single screw machines without intermediate compounding step.

10 In this respect, further documents such as WO 2007/066362 describe a mixing
process and device with only one material inlet, while others like EP 1 156 918 , WO
2005/108045 or WO 2005/065067 relate to extruders or element mixers.

However, there is still a need for an easy and effective way of manufacturing
15 additives from primary powders, which are suitable to be introduced in thermoplastic

polymers without the need of any intermediate steps.

Accordingly, it is a first object of the present invention to provide a process for

manufacturing materials suitable for being incorporated in thermoplastic polymers by
20  a continuous or discontinuous process, wherein the primary powder material to be

introduced into the thermoplastic polymer can be well dispersed in a conventional

single screw extruder.

This object is achieved by the process according to the present invention, namely a
25  process for manufacturing a compacted material characterised in that it comprises the

following steps:

a) providing at least one primary powder material;

b) providing at least one molten surface treatment polymer;



material and the at |east one nolten surface treatnment polyner into the
hi gh speed m xer unit of a cylindrical treatnment chanber; d) mxing the at
| east onewprbrosyispowder material and the at | east one morBH160F28HCE
treatnment polymer in the high speed mdxer, e) transferring the m xed
material obtained fromstep d) to a cooling unit. Wthout being bound by
any theory, the Applicant believes that it is possible for the conpacted
material to be well dispersed in the thernoplastic polyner, i.e. wthout
the formati on of any aggl onerates, using conventional single screw
extrusi on equi pnent due to the conbination of two factors, nanely the use
of high speed m xers conbined with the use of surface treatnent polyners
which are able to formthin |ayers around the singularised particles of the

primary powder waj Ghult@hcubly of QVREqidheyPéddin Cihe gt 1Bt foae pEmasspiwdeng in a
surface-treated conpacted material . The singul ari zed and coated particles
may then form | oos&astagpeshibe 4t kegst gpgmadies syifaqel tregpeiyt Rpbenasynte Hie sh yneri ¢

surface layers. Thi aﬁﬁn&@@ﬁﬂﬁ&ﬂ&%@nﬁﬁ&fu%EnﬁﬁpH%&hk9n' The result of the
ul ensity,

conmpaction is an increase in an 1 nproveénment of the
flowability and uhenisinpphicsdennond pritaty pasyddesateriblechdithe adest det mblterbel ow.
Wel | di spersed neans that dispersions, which are visually tested on pressed

filmundef a bi nocotageesgiment 8plyict i BadHiDrSPest MEof 50 of each of the

di spersi ons nmade ) W00 R Ak cARRL S A FbLARBIRG B9p 1P P& IMRE uhit, POl yners
nor white spots corresponélng to the primry pomderg. By conpacted

material, a bulk material is understood to consist of a congl onerate of

Without being bound by any theory, the Applicant believes that it is possible for the
compacted material to be well dispersed in the thermoplastic polymer, i.e. without

10 the formation of any agglomerates, using conventional single screw extrusion
equipment due to the combination of two factors, namely the use of high speed
mixers combined with the use of surface treatment polymers which are able to form
thin layers around the singularised particles of the primary powder which totally
cover the particles surfaces resulting in a surface-treated compacted material. The

15  singularized and coated particles may then form loose conglomerates, but are still
separated by the polymeric surface layers. This is the desired step of compaction.
The result of the compaction is an increase in bulk density, an improvement of the

flowability and the suppression of dust as described in more detail below.

20  Well dispersed means that dispersions, which are visually tested on pressed film
under a binocular magnifier with magnification of 50 of each of the dispersions
made, show no black spots corresponding to the matrix polymers nor white spots

corresponding to the primary powders.

25 By compacted material, a bulk material is understood to consist of a conglomerate of
a number of single particles forming a material with a mean particle size ranging
from 10 pm to 10 mm measured by sieve analysis using the Retsch AS 200 sieve

tower according to ISO 3310 standard.



a nunber of single particles forming a material with a nean particle size
ranging from10 mmto 10 mm neasured by sieve analysis using the Retsch AS
200 si evewbawswisemseor ding to | SO 3310 standard. I n a prefPernBzhiens2edi nent, a
further surface treatnent agent, preférably at | east one surface treatnent
agent is fed sinmultaneously with or after the feeding of the at |east one
primary powder product into the high speed m xer unit of a cylindrical
treatment chanber. The surface treatnment agent preferably is liquid or

| iquefied, especially it is provided in the nolten state. The main

di fference between the surface treatnent agent and the surface treatnent
polymer is that the surface treatnent agents are chemcally bound to the
primary powder. Preferably, they serve, inter alia, to alter the surface

tension of theapaweesd amsbdifus, & Redey dirtebobh@idny addnepedtrabLratidet eeher
hand, as nentioned bel ow, al so waxes can be used as surface treatnent
agent, whi ch saieccitataeis gpem iy Apd o nconsty wah or aligrahg {pediae vé theqitlgap ove
di spersion a i e | $CQsity. " i jqt ace
froatment ol pEnain) fonpREe ke KAad ik pih Bl KURROS M aCaHEL S
used to separchirebdrh®hssurfce trpatnichcdgeat proferdtdy sdigquat deliuetit&respdciallgridisar e
not chemcally bound to the surface of the primry powder particles.
Accor di ng>t o PEHedssiB e noliei ¥aiEi on, the surface treatment pol yners
preferably have a viscosity at 1700C of above 500 nPa-s, whereas the
viscosity at 1700C of the surface treatnent agents preferably is bel ow 500
nmPa-s. The pilbeasm diftaarcdbagedndhe hvefagrieg@rnt dgontand tho purfage tréntinend pelyabl ows

for the use (Psf that the surface treatment agents are chemically bound to the primary powder. Preferably,
they serve, inter alia, to alter the surface tension of the powder and thus the
10 hydrophobicity thereof. On the other hand, as mentioned below, also waxes can be
used as surface treatment agent, which are not chemically bound, but particularly
serve to improve dispersion and especially reduce the viscosity of high viscosity

surface treatment polymers.

15  In contrast to this, surface treatment polymers are used to separate the single particles
in the compacted material, and are not chemically bound to the surface of the

primary powder particles.

According to the present invention, the surface treatment polymers preferably have a
20 viscosity at 170°C of above 500 mPa-s, whereas the viscosity at 170°C of the surface

treatment agents preferably is below 500 mPa-s.

The process according to the present invention furthermore allows for the use of
extremely low concentrations of surface treatment products, i.e. surface treatment
25  polymer and surface treatment agent, such as concentrations ranging from 2 % to 10
% by weight based on the weight of the obtained compacted material, reducing the
negative effects on the thermoplastic base polymer and increasing the compatibility

thereof.



extrenely | ow concentrations of surface treatnent products, i.e. surface
treatnent polyner and surface treatnent agent, such as concentrations

rangi ng fwormf/zetse 10 % by wei ght based on t he wei ght eCTihmiebizained
conpacted material, reducing the negafive effects on the thernoplastic base
pol ymer and increasing the conpatibility thereof.lt may furthernore be
advant ageous that before step e), i.e. before the m xed material obtained
fromstep d) is transferred to a cooling unit, it is transferred to a
second mxing unit. In this second mxing unit optionally further at |east
one nolten surface treatnent polynmer is added to and m xed with the m xed
material of step d). A further enbodi nent of the process according to the
invention is that the tenperature of the primary powder material is between

200C and 3000Gnapngfherabkehetnearo6006: wuicke 2RHQS: i.d. Befold the hag@E/bteribne
tenperature of the optional surface treatnent agent which may be added, is

bet ween 200CoBfénedduETSepdeisdraapleyed e oBIOg vaHdit ol asietdp apespnBet ween
600C and 120%gjnggﬂﬁver, t he maxi numtenperature has to be bel ow t he
deconposition {e erature of any one of the ingredients. The prinmary powder
according to the invention nmay be any powder as derived from processes such
as chem cal reactions, grinding or mlling, with or without primary surface
treatments, & Hs ggoprd mixipg unik ppdonally further at leastiope malign swhaceitfeptmerd o et c.

It may be of pe%%rr@é adRlbdl & ThdOhixed Hifethé nixed material of step d).

A further embodiment of the process according to the invention is that the
temperature of the primary powder material is between 20°C and 300°C, preferably

10  between 60°C and 250°C.

In this respect, the temperature of the optional surface treatment agent which may be
added, is between 20°C and 300°C, preferably 60°C-250°C, and more preferably
between 60°C and 120°C.

15
However, the maximum temperature has to be below the decomposition temperature

of any one of the ingredients.

The primary powder according to the invention may be any powder as derived from
20  processes such as chemical reactions, grinding or milling, with or without primary

surface treatments, e.g. with fatty acids such as stearic acid, palmitic acid, etc.
It may be of natural origin or synthetic.

25  In a preferred embodiment of the process according to the invention the primary

powder material is an inorganic powder.

Then, the inorganic powder may be selected from the group comprising natural
ground calcium carbonate (GCC); precipitated calcium carbonate (PCC); calcium

30  carbonate-containing minerals such as dolomite, mixed carbonate based fillers such



In a preferred enbodi ment of the process according to the invention the
primary powder material is an inorganic powder. Then, the inorganic powder
may be sewecbwdisbrsom t he group conprising natural groun@gCraBmiluns28ex bonat e
(GCC); precipitated cal cium carbonat e6( PCC); cal ci um car bonat e-cont ai ni ng
m neral s such as dolomte, m xed carbonate based fillers suchas cal cium
associ ated with magnesi um contai ning mneral, such as talc, or with clay;
m ca; and m xtures of sane, such as talc-cal cium carbonate or cal cium

car bonat ekaol in m xtures, or mxtures of natural ground cal ci um carbonate
wi th al um ni um hydroxi de, mca or wwth synthetic or natural fibres, or
co-structures of mnerals such as talc-cal ciumcarbonate or talc-titanium
di oxi de co-structures. Preferably the inorganic powder is natural ground

cal ci um car bapaiieiutdEEdciated wthesigabiiahadnealifd ingar ARAaL &lé, BEWith dy;a
m xture of GCC and PCC, or a mixture of GCC and PCC and clay, or a mxture

of GCC and P@;czar@adwmreso}f spEe.cuclyps tgiccgplcipy carippaie oF cHEiuENFERMRENL , t he

| norgani ¢ poydas, | fn%xtﬁl% Qtufr{]ocﬂ“n%al %{n%%gﬁcé‘ﬁ{l%&%{.é’t% gz;?thlﬁf%gi% f rom

t he group conprising cal’ imesto Ichis
preferably sayeéoked, frmaamrt\xh&l gnoiec oonguiastibgs arragoniutiveesPEGinstralsanet i €
PCC, calcitic PCC, rhonmbohedral PCC, scal engohedral PCC, and m xtures
thereof. ?n &ﬁ@@%@lcﬁ%‘iﬂi’%ﬁorti‘lﬁélt%‘rl‘ﬂrﬁﬁlﬂvl‘ffo%%q?ucﬁ}i?ser| al is an organic
powder. Then, the organic powder is preferably selected fromthe group
conpri sing wood flour and nodified starch. The nolten surface treatnent
pol ynmer shoulPdefacbhrthagwogmio/pdvedes issnanirscgeind/caciom carbonate (GCC), or

precipitated calcium carbonate (PCC), or a mixture of GCC and PCC, or a mixture of
GCC and PCC and clay, or a mixture of GCC and PCC and talc, or talc, or mica.

10
In a preferred embodiment, the inorganic powder is selected from GCC, which
preferably is selected from the group comprising marble, chalk, calcite and
limestone; PCC, which is preferably selected from the group comprising aragonitic
PCC, vateritic PCC, calcitic PCC, rhombohedral PCC, scalenohedral PCC; and

15  mixtures thereof.
In another embodiment, the primary powder material is an organic powder.

Then, the organic powder is preferably selected from the group comprising wood

20  flour and modified starch.

The molten surface treatment polymer should advantageously have a viscosity such
as between 500 and 400 000 mPa-s, more preferably between 1000 mPa-s and
100000 mPa-s, at 170 °C. It is preferably selected from the group comprising

25  ethylene copolymers, e.g. ethylene-1-octene copolymers, metallocene based
polypropylenes, polypropylene homopolymer, preferably amorphous polypropylene
homopolymers.



as between 500 and 400 000 nPa-s, nore preferably between 1000 nPa-s and
100000 nPa-s, at 170 OC. It is preferably selected fromthe group
conpri si nyoevtwiserse copol yners, e.g. ethylene- 1-octenePCoaBloyes2810

nmet al | ocene based pol ypropyl enes, pol §propyl ene honopol yner, preferably
anor phous pol ypropyl ene honopol yners. The optional surface treatnment agent
advant ageously is selected fromthe group conprising stearic acid, zinc
oxi de, synthetic paraffin wax, polyethylene netall ocene wax and

pol ypropyl ene wax. It has to be noted that conventional functional
components |ike inpact nodifiers, stabilizers, etc. may be included during
the m xing process, or to the finished surface treated conpacted nmateri al,
as well in the final product, i.e. the conpounded thernoplastic resin. An

advant age of ThhepRs@g esFacaaeatmilind ggdn® al iRtaaeeseNts stlvea fioaNthkigsupl N t he
fact that it is a | ow cost nanufacturlng process resulting in | ower cost

end- product . CTRPESIng sieatic adigd.aing exidy eyntBeqararsigiatvaxhpelyethelese premtlecenceat ed
conpacted ma i i |l e on a conventional single-screw plastics
SRR ART SR

conver si on equi pie e need to conpound this surface treated
material. Thus, within the different variants and enbodi nents of the nethod
according_to the invention, the cylindrical treatnent chanber gneferably

1

contai ns one IStH§P B¢ Beird {an Fejhy capensd ackenal compandnsy icompart Bediierst i cal
posit1on. ESREGIIALL ?tg.%gé)ﬂ)e InR1uIBE 4 RSER ik Y RGN R IPE KRR LATRL

comercially avail Indrical treatnen anbers containing a
si ngl e- scr ewtiehigh cepeadedningerial, hawekhgn the final product, i.e. the compounded

thermoplastic resin.

10 An advantage of the process according to the present invention lies in the fact that it

is a low cost manufacturing process resulting in lower cost end-product.

This, inter alia, is due to the fact that the surface-treated compacted material is
processable on a conventional single-screw plastics conversion equipment without

15  the need to compound this surface treated material.

Thus, within the different variants and embodiments of the method according to the
invention, the cylindrical treatment chamber preferably contains one single-screw
high speed mixer, in a horizontal or vertical position.
20
Especially useful in the present invention are conventional commercially available
cylindrical treatment chambers containing a single-screw high speed mixer, having
e.g. the following parameters:
length 350 mm, diameter 90mm, at 1000-4000 rpm; length 1200 mm, diameter 230
25  mm, at 400-3000 rpm; length 150 mm, diameter 150 mm, at 600-1300 rpm.

Preferably the ratio length : diameter is from 1:1 to 6:1, more preferably from 2:1 to

5:1, especially 3:1 to 4:1.



e.g. the follow ng paraneters: length 350 mm diameter 90mm at 1000-4000
rpm length 1200 mm dianeter 230 mm at 400-3000 rpm |length 150 nm

di anet er WwbQormsowm 600- 1300 rpm Preferably the rati o lpemgBioio/og8eneter is
from1l:1 to 6:1, nore preferably fron82:1 to 5:1, especially 3:1 to

4:1. Thus, conventional conmpoundi ng processes such as those using

tw n-screws or Farrel continuous m xers, co-kneaders, Banbury batch-m xers,
or other equival ent equi pnents can be elimnated. A second aspect of the
present invention relates to the surface-treated conpacted materi al

obtai ned by the process according to the present invention. The
surface-treated conpacted material according to the invention is preferably
characterised in that it is conpletely re-dispersible in a thernoplastic
pol ymer mat r iphucoh@iitioadl oS pORAUNE bRGe StEfhich BY (eRepigt aliv-screvwe gpansi bl e
it is understood that dispersions, which are visually tested on pressed
film under acBRUBOUS BYxaragATNICderwBaRby R daIchiBersonr Ghesguprleahch of t he

di sper si ons spots corresponding to the matrix polyners
nor white spgﬁgscoﬁreg%ggaﬁ&ﬁﬁpg’the primary powders. Such surface-treated
conpact ed naterlals advant ageously are non-dusting. Such non dusting
conpacted _materi a preferably has a screen residue of nore than 80 w-9%

preferably méY %ﬁCPle%l?FP% th%réwnélrwsntﬂﬁﬂ 1sEcsdn RoUBReh-HE e O BI°Es10

standard nmeasylig BYafc8'%§ A0 o¥é°s's%céb§éilﬂ t@tth)frésEHt e, Si eve tower In
the surface treated conpacted materi al ntent of primary powder

mat eri al
The surface-treated compacted material according to the invention is preferably
characterised in that it is completely re-dispersible in a thermoplastic polymer matrix
10 without any compounding step. By completely re-dispersible it is understood that
dispersions, which are visually tested on pressed film under a binocular magnifier
with magnification of 50 of each of the dispersions made, show no black spots

corresponding to the matrix polymers nor white spots corresponding to the primary

powders.

15
Such surface-treated compacted materials advantageously are non-dusting. Such non
dusting compacted material, preferably has a screen residue of more than 80 wt-%,
preferably more than 90 wt-% on a 45 pm screen according to ISO 3310 standard
measured by sieve analysis using a Retsch AS 200 sieve tower

20

In the surface treated compacted material, the content of primary powder material
advantageously is from 50 to 99 wt-%, preferably from 60 to 98 wt-%, more
preferably from 75 to 95 wt-%, most preferably from 80 to 90 wt-%, e.g. 85 wt-%.

25  For example, if the primary powder is GCC, it may be present in the surface treated
compacted material in an amount of from 75 to 98 wt-%, preferably of from 86 to 92
wt-%. If the primary powder is talc, it is especially preferred if it is present in the
surface treated compacted material in an amount of from 75 to 90 wt-%, more
preferably of from 76 to 87 wt-%.

30



advant ageously is from50 to 99 w-% preferably from60 to 98 w-% nore
preferably from75 to 95 w-% nost preferably from80 to 90 wt-% e.g. 85
wt - % Forwexamplseis2i f the primary powder is GCC, it nayPb@/1praees?sit n t he
surface treated conpacted material in%an amount of from75 to 98 wt-%
preferably of from86 to 92 wt-% If the primary powder is talc, it is
especially preferred if it is present in the surface treated conpacted
material in an amount of from75 to 90 wt-% nore preferably of from76 to
87 wt-% The content of surface treatnent polyner in the conpacted nmateri al
typically is from1l to 50 w-% preferably from2 to 40 w-% nore
preferably from5 to 25 w-% especially, from8 to 14 w-% e.g. from 10
to 13 wt-% If surface treatnent agent is used in the conpacted materi al

accor di ng t o Thi@oReRsERurThaMeRhan polynfer 60 tHe@dphsicd aReial lypidapandent on
the specific surface area of thswé)ri maref powder. Advantageously, is present
in an anount ldp 3 Mgroproteratdy frompag tood0 Wi-&f Eroan Pagferaldmiom S {27 Wie.0q nor e

preferably freg)lggcsﬂ gmt%ht\éﬂ%%t'(% Q.g Fr&%%jtotl? WM - % For exanple, if the

primary powder i urfatce“treatment "agent typically is present in
an amount of 0.01 wt-%to 10 wt-% preferably 0.1 wt-%to 3 wt-% based on

the total vveight of the conpacted paterial. A typical exanple of a
conpact ed” matefirRre Heaien; gt s Usbini th erfppast daBups cecorgmeie thy eserbr y

powder, 9.5 W XisHNifsbRichl i@%%ﬁ@ﬁ!‘iy @eﬁJeMdiE%‘i oA BedrithahUrdAGand r eat ment
agent. The third object of the present 1 nvention concerns the use of the
obt ai ned conpaoctaedpomder Advatasoadyliis preesnt imart reowopl &sm €Opal Yinet-S,
preferably from 0.1 to 7 wt-%, more preferably from 0.5 to 5 wt-%, e.g. from 1 to 3
wt-%. For example, if the primary powder is GCC, the surface treatment agent

10 typically is present in an amount of 0.01 wt-% to 10 wt-%, preferably 0.1 wt-% to 3

wt-% based on the total weight of the compacted material.

A typical example of a compacted material according to the invention comprises 90
wt-% primary powder, 9.5 wt-% surface treatment polymer and 0.5 wt-% surface

15  treatment agent.

The third object of the present invention concerns the use of the obtained compacted

materials as additives in thermoplastic polymers.

20 Accordingly, the invention allows the uniform dispersion of the compacted materials
into thermoplastic polymers at any concentration of the compacted material ranging
from 0.1 to 80 wt-%, preferably from 1 to 50 wt-%, and more preferably from 5 to 30
wt-%, without the need of preparing intermediate masterbatches also named
concentrates and/or compounds for the formation of the polymeric end-products.

25
A further aspect of the invention is the use of the surface-treated compacted material
according to the invention as an additive in thermoplastic polymers, as well as a
process of manufacturing thermoplastic polymers by direct addition of the surface-
treated compacted materials into the final thermoplastic polymers.

30



Accordingly, the invention allows the uniformdispersion of the conpacted
materials into thernoplastic polyners at any concentration of the conpacted
mat eri al warrgiongofseom 0.1 to 80 wm-% preferably from 1PCoaBD10W032840 and
nore preferably from5 to 30 wt-% w¥hout the need of preparing

i nt ernedi at e mast er batches al so naned concentrates and/ or conpounds for the
formation of the polyneric end-products. A further aspect of the invention
is the use of the surface-treated conpacted material according to the
invention as an additive in thernoplastic polynmers, as well as a process of
manuf acturi ng thernopl astic polynmers by direct addition of the
surfacetreated conpacted nmaterials into the final thernoplastic

pol ymers. The surface-treated conpacted materials according to the present

i nvention camhbguMaRdrdated JoenpaBRY hAGdriH LacobrdRiOOaRSE piagen® invaiorcamvent i onal

t her mopl astic pol ynmers, especially in polyolefinic, polystyrenic,

pol yvi nyl i c, uwdlﬁdh@y@ém}fwerw|py%ﬁfgn&ﬁﬁarmcoeﬁmoyﬁietg@mqp&m@R@nymeé%, t he

surface-trea eri c Ealelp ..V i.on may
be. Used i n porrsEna s o chelRlCh Rl RSl 91c bR AR o B0,
density pol yebpiyens. FaldRmple, Heghrfdansedtyd @ohpysetddyhaasalHlRbrdipptosthe opyl ene
(PP) such_as pol ypropyl ene honopol yners, random pol ypropyl ene, heterophasic
pol ypr opy? en@ GEIENBEKOB S5 Bis S 1 RALYMIERS SEe ) 1915@&5%}%9%%%1?@

pol ystyrene j I : I n
this respect?E?nggﬁggggggggétteé%%%%%§£$égh¥QF§%Pg%%%gﬁggerggiggmgﬁE’
addi tive in tphypnmylfhacPRyrwchhs pdlgpmopfichabomspdpnsss, pngempobfprépieneand i n
such processes like .extrusi on of pipes rofiles, . .cables fibres .or the
i Ke, " conpr eSEBIPAYGPERREPYIRF SEPloBk Ry B e S ROV BRY KBS Show
nmoul di ng, rotBtyisQR&He (MY heinehpabifolystyrene (HI-PS), and polyacrylate.

10
In this respect, the surface-treated compacted material can serve as an additive in the
manufacture of blown films, sheets, pipe profiles, and in such processes like
extrusion of pipes, profiles, cables fibres or the like, compression moulding, injection
moulding, thermoforming, blow moulding, rotational moulding, etc.

15

Finally, a further aspect of the invention are thermoplastic polymers comprising the

compacted materials according to the invention.
The scope and interest of the invention will be better perceived thanks to the
20  following examples which are intended to illustrate certain embodiments of the

invention and are non-limitative.

Description of the figures:

25  Figure 1 is a microscopic picture of the initial powder of Example 1

Figure 2 is a microscopic picture of the compacted material of Example 1.



Finally, a further aspect of the invention are thernoplastic polyners
conprising the conpacted nmaterials according to the invention. The scope
and i nt erwet20of15013¢ i nvention will be better perceived Phankm16/0528te

foll owi ng exanpl es which are intendedilto illustrate certain enbodi nents of
the invention and are non-limtative. Description of the figures: Figure 1
is a mcroscopic picture of the initial powder of Exanple 1 Figure 2 is a

m croscopi c picture of the conpacted material of Exanple 1. EXAMPLES Exanpl e
1 This exanple relates to the preparation of a surface-treated non-dusting
conpacted material according to the present invention. A horizontal

,, Ring- Layer-M xer/Pelletizer", nanely ,, Am xon RMG 30" with process |ength
of 1200 mm and di aneter of 230 nm equipped with 3 feeding ports in
sequence, anEXAMIFL:ES$t port, was used. The cylinder is fitted with a
heati ng/ cooling double wall. Surface treatnent and conpacting is obtained
by a rotating, cylindrical, pin-fitted screw. Conponent A (primry powder
material): Niéghﬁ#%%alciun1carbonate (GCC)) with a nean particle size of
2.7 mm trea 0.5 wt-%stearic acid, is preheated to 1100C, and fed
gravinetrically into the first feed port at the rate of 22.6 kg/hr.

Conponent B:T%gurface treat nent pol yper) .
5 1s example relates to the preparation of a surface-treated non-dusting compacted

material according to the present invention.

A horizontal , Ring-Layer-Mixer/Pelletizer*, namely ,,Amixon RMG 30* with

process length of 1200 mm, and diameter of 230 mm, equipped with 3 feeding ports
10 in sequence, and 1 out-let port, was used. The cylinder is fitted with a

heating/cooling double wall. Surface treatment and compacting is obtained by a

rotating, cylindrical, pin-fitted screw.

Component A (primary powder material):

15  Natural calcium carbonate (GCC)) with a mean particle size of 2.7 pm, treated with
0.5 wt-% stearic acid, is preheated to 110°C, and fed gravimetrically into the first
feed port at the rate of 22.6 kg/hr.

Component B: (surface treatment polymer)

20  Component B is injected in liquid state at a temperature of 230°C through feeding
port 2 at the required rate (kg/hr.) related to component A to be surface treated, in

this example at 2.4 kg/hr.

Component B consists of a blend of:
25
- 80 wt-% ethylene-1-octene-copolymer (e.g. Affinity GA 1900/Dow),
Density (ASTM D792) 0.87 g/cm’
- 20 wt-% metallocene based polypropylene wax (e.g. Licocene PP-1302/Clariant),
Density (23°C; ISO 1183)) 0.87 g/cm’.
30



Conmponent B is injected in liquid state at a tenperature of 2300C t hrough
feeding port 2 at the required rate (kg/hr.) related to conponent A to be
surface twoapwdsoisa this exanple at 2.4 kg/hr. Conmponen®PCHBIBIN&ITBH of a
blend of: - 80 w-% ethyl ene- 1-octenig-copolynmer (e.g. Affinity GA

1900/ Dow), Density (ASTM D792) 0.87 g/cnB - 20 wt-% netal | ocene based

pol ypropyl ene wax (e.g. Licocene PP-1302/C ariant), Density (23C;, 1SO
1183)) 0.87 g/cnB. M xing Surface treatnment and conpacting is carried out in
the "Ri ng-Layer-M xer/Pelletizer" at 1800C and a screw speed of 800 rpm
The surface treated product |eaves the M xer/Pelletizer through the outl et
port, is transferred by gravity into a second Ri ng-Layer-M xer/Pelletizer
for conpacting and cooling, operated at a tenperature of 140 OC and a screw
speed of 400MiRmMe | n this exanple, both units are of identical size and

di nrensions. The resulting surface treated and conpacted material |eaves the
unit through the outlet port, and is free of dust and free fl ow ng.

Appl i cati on: Sgg\‘?cest%aftrﬁgﬁ ahﬁ%%ﬁ%@%??@%ﬁ%&'o Hﬁgéy ‘%gpg.m@r-m@?ﬁﬂah@?}ekon of

90.5 wt - % of Cl um car bona e qua surface treatnment
i s eval uat ed aby8°hieandegeesy gfced of 8li(spar.si on when extrudi ng a bl end of
conpacted material and virgin polyner. Precisely, in this exanple, for the
bl own il production, a LLDPE (Dow ex NG

The surface treated product leaves the Mixer/Pelletizer through the outlet port, is
transferred by gravity into a second Ring-Layer-Mixer/Pelletizer for compacting and
cooling, operated at a temperature of 140 °C and a screw speed of 400 rpm. In this
example, both units are of identical size and dimensions. The resulting surface

10 treated and compacted material leaves the unit through the outlet port, and is free of

dust and free flowing.

Application:

15  The surface treated/compacted material has a concentration of 90.5 wt-% of calcium
carbonate (GCC). The quality of the surface treatment is evaluated by the degree of

re-dispersion when extruding a blend of compacted material and virgin polymer.

Precisely, in this example, for the blown film production, a LLLDPE (Dowlex NG
20 5056G/Dow) was used, adding 17 wt-% of the compacted material and 83 wt-%
weight of said LL.DPE.

The equipment used therefor was a conventional Dr. Collin single screw extruder,
Type E-25P, equipped with blown film die of 60 mm diameter and 1.2 mm thickness.

25  Temperature profile for the extruder was at 220°C, screw speed at 70 rpm.

Both products, LLLDPE resin and the compacted material were fed by gravimetric

dosing. The resulting film had a thickness of 40 um.



5056G Dow) was used, adding 17 wt-% of the conpacted material and 83 wt-%
wei ght of said LLDPE. The equi pnent used therefor was a conventional Dr.
Col I'i n siwgl2e10¢is0 extruder, Type E-25P, equi pped w t hPoiraszoié/ini2eiodi e of
60 mm di aneter and 1.2 mmthickness. Benperature profile for the extruder
was at 2200C, screw speed at 70 rpm Both products, LLDPE resin and the
conpacted nmaterial were fed by gravinetric dosing. The resulting filmhad a
t hi ckness of 40 mm For conpari son a standard type, LLDPE-based cal ci um
carbonate master batch, containing 70 wt-% of cal ci um carbonate (Omyal ene
201 A/ QOwa), is processed under identical conditions and the same final
concentration of calciumcarbonate in the film The resulting filns for
bot h products, the conpacted naterial and Owal ene 201 I A are visually
control | ed umdetorpdisoRCddi@idarBg@pe.fILIGPPRMbhiedrRENI c&dbhAO makebBateld found
free of any undi spersed aggl onerates. For further eval uation, both bl own
fil m sanpl es cedtatndieni thyt-f7ohgalagmcaghepate §pwakeael 2¢bk et Pa1Ya). anproossseg - 9 of

rester D2 Sh(NALEND 2R nd BSREEL By S LA T B 00

filmmade w tie filne conpacted nmaterial had a dart drop of 620 g and a tear
resi stance of 710 cN and 810 cN in machine and cross direction. The film
containina mast erbatch had a dart drop value of 630 g and a tear resistance
of 670 cN and 880 &Nol AnfiBGNHIE pRRECE! BS SoflpARGt IdriaRHAGm YA A5t 180nf i rm
t he conpl ete and un|§orn1d|sperg|on of the cal cium

are visually controlled under a binocular magnifier with magnification of 50 and

found free of any undispersed agglomerates. For further evaluation, both blown film
samples containing 17 wt-% of the compacted material, and 22 wt-% of master batch

10 (Omyalene 2011A), respectively, were tested for Dart-drop test (ASTM D 1709) and
Elemendorf-tear resistance test (ISO 6383-2).

The film made with the compacted material had a dart drop of 620 g and a tear
resistance of 710 ¢N and 810 ¢N in machine and cross direction.

15
The film containing masterbatch had a dart drop value of 630 g and a tear resistance

of 670 ¢N and 880 cN in machine and cross direction.
These results confirm the complete and uniform dispersion of the calcium
20  carbonate(GCC) of the compacted material when processed on a standard single

screw extruder.

Free flow properties of the compacted material are evaluated by DIN-53492

standard.
25
Results are:
- untreated natural calcium carbonate powder: 10 mm opening: no flow

- compacted material as per example 1: 10 mm opening: 7 sec/150g



carbonat e(GCC) of the conpacted material when processed on a standard
single screw extruder. Free flow properties of the conpacted naterial are
eval uat edwbypo/1B3492 standard. Results are: - untreat @dTnBtoue/ei2sval ci um
carbonate powder: 10 nm opening: no fl4ow - conpacted material as per
exanple 1. 10 mm openi ng: 7 sec/150gParticle Size Evaluation according to
| SO 3310. Result: 92 wt-%< 500 mcrons 56 wt-%< 250 mcrons 35 wt-%< 160
mcrons 4 w-%< 45 mcrons These results confirmthat the conpacted
material of exanmple 1 is free of dust and free flow ng. The effect of the
process is also clearly shown | ooking at figure 1, being a m croscopic
picture of the initial powder and figure 2 being a m croscopic picture of
the conpacted material of exanple 1. Exanple 2 For surface treatnent and
cool i ng, thepgare Sigei pnent and processing paraneters were used as in
exanple 1. Conponent A (primary powder material):

Evaluation according to ISO 3310.

Result: 92 wt-% < 500 microns
5 56 wt-% < 250 microns
35 wt-% < 160 microns

4 wt-% < 45 microns

These results confirm that the compacted material of example 1 is free of dust and

10 free flowing.

The effect of the process is also clearly shown looking at figure 1, being a
microscopic picture of the initial powder and figure 2 being a microscopic picture of

the compacted material of example 1.

15

Example 2

For surface treatment and cooling, the same equipment and processing parameters

20  were used as in example 1.

Component A (primary powder material):

Natural talc powder with a mean particle size of 10 pm (Finntalc M30SI./Mondo
Minerals) is gravimetrically fed into feed port 1 at a rate of 20 kg/hr.
25

Component B (surface treatment polymer):

Component B is injected in liquid state at a temperature of 230 °C into feed port 2 at

a rate of 5 kg/hr.



Natural talc powder with a nean particle size of 10 mm (Finntal c

MBOSL/ Mondo M nerals) is gravinetrically fed into feed port 1 at a rate of
20 kg/ hr .wQanparserse B (surface treatnment pol ymer): ConpengnB20Bo/H8inj ect ed
inliquid state at a tenperature of 230 OC into feed port 2 at a rate of 5
kg/ hr . Conrponent B consists of a blend of: - 90 wt-% netal | ocene based PP
(e.g. Metocene HM 1425/ Lyondel -Basell). - 10 w-% Zn-stearate (e.g. Zi ncum
5 / Baerlocher). The resulting, surface treated and conpacted nateri al
contains 80 w-%of talc, is free of dust and free flow ng. Application:
The degree of dispersability is evaluated by extruding a blend of 20 w-%
of the conpacted material and 80 w-% of virgin polyner. The extrusion is
carried out on a conventional Dr. Collin single screw extruder type E25P,

fitted wth @dnhetli®cdriiss ofG BTBADFENI Ng) at a tenperature profile of 190
0C and a screw speed of 80 rpm The resulting stripe is then pressed on a
hot press to a sheet of 0.2 mmthickness. For this exanple, a polypropyl ene

homopol yner tygpe, M g&gﬁgé&l}{gg&%ﬁ'ep@(‘%%g Iﬁ‘#{%&/ 1RG4 Egr(?ﬂcﬁp—%ﬁseél)

GC- 7200/ C ari ant were use mers. By’ visual exam nation of
t he pressed shEews%ldekaatdleroZidcam JveBmdrfocker). W t h magni fi cation of 50, no
aggl onerates or undispersed particles could be detected, and the di spersion
is judgedsas excellent in both polymers. Free flow properties of the

conpact ed Mmatgg, ir@sluﬁin%f ﬁlrﬁa\ééltﬂégtta@‘%cpyor%a{&eﬁ%gtgrial contains 80 wt-% of talc, is

free of dust and free flowing.

Application:
10 The degree of dispersability is evaluated by extruding a blend of 20 wt-% of the

compacted material and 80 wt-% of virgin polymer. The extrusion is carried out on a
conventional Dr. Collin single screw extruder type E25P, fitted with a flat die (2 x 20
mm opening) at a temperature profile of 190 °C and a screw speed of 80 rpm. The
resulting stripe is then pressed on a hot press to a sheet of 0.2 mm thickness.

15
For this example, a polypropylene homopolymer type TM-6100K/Montell and a
HDPE type Hostalene GC-7200/Clariant were used as the virgin polymers.

By visual examination of the pressed sheets under a binocular magnifier with
20  magnification of 50, no agglomerates or undispersed particles could be detected, and

the dispersion is judged as excellent in both polymers.

Free flow properties of the compacted materials are evaluated by DIN-53492

standard.
25
Results are:
- untreated natural talc powder: 10 mm opening: no flow

- compacted material as per example 2 : 10 mm opening: 18 sec/150g



standard. Results are: - untreated natural talc powder: 10 nm openi ng: no
flow - conpacted naterial as per exanple 2 : 10 mm openi ng: 18

sec/ 150gBxareploelsBts2For t he powder treatnment a hi gh speea#Chasmho/ni2ger from
MIl - M scht echni k I ndustri eanl agen Grb# Type LM 1.5/2.5/5 with a 2.51 vesse
and with a three part standard m xing tool was used. The m xer was heated
to 175C. 364 g of a calciumcarbonate like in exanple 1 were filled in the
vessel . The vessel was closed and the m xer was run for 2 mnutes at 700
rpom Then the m xer was opened and 32 g of pol ypropyl ene honopol yner with a
solid density of 0.86 g/m and a nelting point (DSC) of 152C plus 4g zinc
oxi de type Barlocher Zincum5 were added to the preheated powder. The m xer
was closed again and run for 12 mnutes at 700 rpm To test the dispersion
of the obtai @nipl€di ed powder a Dr. Collin |lab extruder FT - E20T - IS
with a standard screw and with a standard tape die was used. Al heating
zones were heated to 175C and the extruder was run at 100 rpm 80 w - % HDPE

Type Lyondel 'P%F‘ﬁ%'p:péx)g%f%%t Cﬁ% g@g[geeé%%ﬂ%l%r %rﬁfMﬁ“ﬁ/l QRtahfigd powder

wer e conti nuous ravinetric osa e system 10 g
of extruded ﬂmhﬁH%ﬂﬁbg@h@nmébﬁﬂmd$ﬂﬂdﬁ26ﬁDWdBdQUﬂhmﬁehthmuEhﬂ&mEﬁnstee
pl ates at 1900C. The obtained filmwas optically |ns$éﬁted under_ a

bi nocul ar > magRf4d MigineHoatti Wre dite drixer Wacheaied QA dndd 3ad 2wt gicplcgim

aggl oner at es ¢, fpxaPlike th example 1 were filled in the vessel. The vessel was closed and the
mixer was run for 2 minutes at 700 rpm. Then the mixer was opened and 32 g of
polypropylene homopolymer with a solid density of 0.86 g/ml and a melting point
(DSC) of 152°C plus 4g zinc oxide type Bérlocher Zincum 5 were added to the

10 preheated powder. The mixer was closed again and run for 12 minutes at 700 rpm.

To test the dispersion of the obtained treated powder a Dr. Collin lab extruder FT —
E20T — IS with a standard screw and with a standard tape die was used. All heating
zones were heated to 175°C and the extruder was run at 100 rpm. 80 wt-% HDPE

15  Type LyondellBasell Hostalen GC 7260 and 20 wt-% of the obtained powder were
continuously fed in the extruder by a gravimetric dosage system. 10 g of extruded
tape were then compression moulded between two chromed steel plates at 190°C.
The obtained film was optically inspected under a binocular magnifier with
magnification of 50 and showed no visible agglomerates.

20
Example 4

The compacted material of example 1, containing 90.5 wt-% of natural calcium
carbonate and 9.5 wt-% of surface treatment polymer was evaluated for sheet

25  extrusion applications in polystyrene.

General purpose polystyrene from BASF type 158K (GPPS) and high impact
polystyrene from BASF type 486M (HIPS) were used. 56 wt-% of each polystyrene
were added to 44 wt-% of said compacted material.
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The conpacted material of exanple 1, containing 90.5 w-% of natural

cal cium carbonate and 9.5 wt-% of surface treatnent polyner was eval uated
for sheetwexbtrusisa applications in polystyrene. Gener alPCpaBIO&/es2810

pol ystyrene from BASF type 158K (GPPS)7 and hi gh i npact polystyrene from
BASF type 486M (HI PS) were used. 56 w-% of each polystyrene were added to
44 wt -% of said conpacted nmaterial.Both conponents were continuously
gravinetrically dosed to the feed hopper of the processing extruder. In the
case of GPPS the total feed rate was 15.6 kg/h and in the case of HPS it
was 14.7 kg/ h. A conventional Collin single screw extruder type E25P with a
Collin flat filmextrusion die and a Collin polishing stack were used to
produce a 250 nmw de and I nmthick sheet. The tenperature profile of the
extruder was Bb&0&n drﬁﬁ@we%@@&ﬁnuaﬁﬂ?gra&ﬁﬂetﬁaﬂ osdd® ¥ Fded HoppPerdif gneras
kept at 2300C and_t%e calendaring rolls at 1000C. The die gap was 1.2nm and
the nip wi dt Presessiecxdaden daticsgse of (BRPWHe tatablepghtatayyas | §-A&e ipghe set to
0.8 mMmn. The_sgh d : 160, 1 ' .S set up
sheet's w t nodt aerbrer el bk Br adonfsBBRa in diic elthy ibldel B 7

magni f i cat i of26P vath £Oullid flze fipn edwasch dit @ngd) aGfoll@apdlisaidersudidvesheet twer e

t hen conpressi on noul ded between two chroned steel plates_at 1900C. The

obt ai ned i | RIAASC 8ptY EUP MG Heplermdclflrst ThesrmBE g PREGHTMer with
magni fi cati O@XﬁﬁdégvagrlgO@Q%%,%OV('I,SZS’@b@ aﬁ@gk@”@ﬁﬁE %§t’1‘l§;i(l)n @ie'warsnk\%pt]at
Process of for manufacturing a surface-treated conpacted materi al,
char act eri se@30C tivhthe icalendamipgirsksatt108°E.0lHeali¢ pgp waep8mm and the nip width
of the calendaring rolls was 1.0 mm. The line sped was set to 0.8 m/min. The screw
was underfed at a speed of 160 rpm. With this set up sheets without visible
10 agglomerates under a binocular magnifier with magnification of 50 could be

produced.

10 g of each extruded sheet were then compression moulded between two chromed
steel plates at 190°C. The obtained film was optically inspected under a binocular

15  magnifier with magnification of 50 and showed no visible agglomerates.



a) providing at |east one primary powder material; b) providing at |east
one nolten surface treatnent polyner; c¢) simultaneously or subsequently

f eedi ng twe 2ato/15emet one primary powder material and thecCaiBioresi2sune
nolten surface treatnent polyner intol8the high speed mi xer unit of a
cylindrical treatnment chanber; d) m xing the at |east one primry powder
material and the at | east one nolten surface treatnent polyner in the high
speed m xer , e) transferring the m xed nmaterial obtained fromstep d) to a
cooling unit. 2. The process according to claim1, characterised in that at
| east one surface treatnent agent is fed sinultaneously with or after the
feeding of the at |east one primary powder product into the high speed

m xer unit of a cylindrical treatnent chanmber. 3. The process according to
any one of clainms 1 or 2, characteriseylapnidrat before step e) the m xed
material obtained fromstep d) is transferred to a second m xing unit. 4.
The process according to claim3, characterised in that at | east one nolten

surface treatment; pol yRRl. LS oﬁg n%?ctﬁnﬁlggy‘sﬁ&?a%e%e%d S‘lp%té(?gla[@ltaF“al of

step d) in the second m X1 ng FOCESS Aaccor 0 any ‘one of
clains 1 to 4haﬁh&ﬁﬁ$déﬁﬂﬁ&dtﬂﬂmﬂnaim&ﬁeﬂ®@mpe&@ture of the primary powder
material s between 200C and 3000C, preferably betmeen 600C and 2500C. 6.
The proceds accordPFRYI{BE ahkashRae Bmaryrqpdes magerigl:

b) providing at least one molten surface treatment polymer;
c¢) simultaneously or subsequently feeding the at least one primary powder
material and the at least one molten surface treatment polymer into the high
speed mixer unit of a cylindrical treatment chamber;
10 d) mixing the at least one primary powder material and the at least one molten
surface treatment polymer in the high speed mixer ,

e) transferring the mixed material obtained from step d) to a cooling unit.

2. The process according to claim 1,
15  characterised in that at least one surface treatment agent is fed simultaneously with
or after the feeding of the at least one primary powder product into the high speed

mixer unit of a cylindrical treatment chamber.

3. The process according to any one of claims 1 or 2,
20  characterised in that before step e) the mixed material obtained from step d) is

transferred to a second mixing unit.

4. The process according to claim 3,
characterised in that at least one molten surface treatment polymer is added to and

25  mixed with the mixed material of step d) in the second mixing unit.

5. The process according to any one of claims 1 to 4,
characterised in that the temperature of the primary powder material is between
20°C and 300°C, preferably between 60°C and 250°C.
30



characterised in that the tenperature of the surface treatnent agent is
bet ween 200C and 3000C, preferably between 600C and 2500C, nore preferably
bet ween 689G 2a1ds0BRC. 7. The process according to any omeTaB20ab/ei28® 1 to 6,
characterised in that the primary powder material is an inorganic powder.
8. The process according to claim7, characterised in that the inorganic
powder is selected fromthe group conprising natural ground cal cium
carbonate (GCC); precipitated cal cium carbonate (PCC); cal cium

carbonat e-containing mnerals such as dolomte; m xed carbonate based
fillers such as cal cium associ ated with magnesi um contai ning m neral, such
as talc, or with clay; mca; and m xtures of sane, such as talc-cal cium
carbonate or cal cium carbonate-kaolin mxtures, or mxtures of natura

gr ound caIC|un1cgrbonaqﬁephkh$akuaﬁﬂ%u6hhydﬁ@gmgﬁnmqh@@ or with synthetic
or natural fibres, or co-structures of mnerals such as talc-cal ci um
carbonate or Cbal aclerised in thatdhoemperasse of fgctifpesireagmentpaeiripbetgeemccor di ng

to claim S8, Z(F%‘Ec} ?g@cﬁﬂreké}aﬁlg%&v&étégt@gﬁ594’55(?@081 nget%aeﬂl%%é% end! OU“d

cal ci um car bon cium car

m xture of G@(P(aanidec or a mxture of GCC and PCC and clay, or a mxture
of GCC and PCC and talc, or talc, or mca. 10. The process according to
claims8, ¢haracterised in that the i norgani ¢ powder is selected from GCC

sel ected fromthe The process according to any one of claims 1 to 6,

characterised in that the primary powder material is an inorganic powder.

8. The process according to claim 7,

10 characterised in that the inorganic powder is selected from the group comprising
natural ground calcium carbonate (GCC); precipitated calcium carbonate (PCC);
calcium carbonate-containing minerals such as dolomite; mixed carbonate based
fillers such as calcium associated with magnesium containing mineral, such as talc,
or with clay; mica; and mixtures of same, such as talc-calcium carbonate or calcium

15  carbonate-kaolin mixtures, or mixtures of natural ground calcium carbonate with
aluminium hydroxide, mica or with synthetic or natural fibres, or co-structures of

minerals such as talc-calcium carbonate or talc-titanium dioxide co-structures.

9. The process according to claim &,
20  characterised in that the inorganic powder is natural ground calcium carbonate
(GCC), or precipitated calcium carbonate (PCC), or a mixture of GCC and PCC, or a
mixture of GCC and PCC and clay, or a mixture of GCC and PCC and talc, or talc,

or mica.

25 10. The process according to claim &,
characterised in that the inorganic powder is selected from GCC selected from the
group comprising marble, chalk, calcite and limestone; PCC selected from the group
comprising aragonitic PCC, vateritic PCC, calcitic PCC, rhombohedral PCC,
scalenohedral PCC; and mixtures thereof.
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group conprising marble, chalk, calcite and |inestone; PCC selected from
the group conprising aragonitic PCC, vateritic PCC, calcitic PCC,

r hombohedwal20®03p182cal enohedral PCC, and m xtures ther e@CTAB201ThE8Pr 0oCcess
according to any one of clainms 1 to 60 characterised in that the primary
powder material is an organic powder. 12. The process according to claim
11, characterised in that the organic powlder is selected fromthe group
conprising wood flour and nodified starch. 13. The process according to any
one of clainms 1 to 12, characterised in that the nolten surface treatnent
polymer is selected fromthe group conprising ethyl ene copolyners, e.g.

et hyl ene- 1-octene copol yners, netall ocene based pol ypropyl enes,

pol ypr opyl ene honopol yner, preferably anorphous pol ypropyl ene honopol yners.

14. The process ac¢cor dilRgpfReanicOimgab afy 8héWsf dait® 1136, charact eri sed in
that the surface treatnent agent is selected fromthe group conprising
stearic aci dcharacteriseq i thajybe prémpy noavdsr parerighit anwseans MY EHe et al | ocene
wax and pol ypropyl ene wax. 15. The process according to any one of clains 1
to 14, characterised in that the surface-treated conpacted nmaterial is
processabl e on al8i ngl &hspreewvssplcaatlingso camdrsi on equi pment . 16.
Surface-treated conpacted materi al, obtained by the process according to any
one of clai msharacgerised in that the organic powder is selected from the group comprising

wood flour and modified starch.

13. The process according to any one of claims 1 to 12,
characterised in that the molten surface treatment polymer is selected from the
10 group comprising ethylene copolymers, e.g. ethylene-1-octene copolymers,
metallocene based polypropylenes, polypropylene homopolymer, preferably

amorphous polypropylene homopolymers.

14. The process according to any one of claims 2 to 13,
15  characterised in that the surface treatment agent is selected from the group
comprising stearic acid, zinc oxide, synthetic paraffin wax, polyethylene metallocene

wax and polypropylene wax.

15. The process according to any one of claims 1 to 14,
20 characterised in that the surface-treated compacted material is processable on a

single-screw plastics conversion equipment.

16. Surface-treated compacted material obtained by the process according
to any one of claims 1 to 15.
25
17. The surface-treated compacted material according to claim 16,
characterised in that it is completely redispersible in thermoplastic polymer

matrices without compounding step.



17. The surface-treated conpacted material according to claim16,
characterised in that it is conpletely redispersible in thernoplastic

pol ymer meOrRoesowt hout conpoundi ng step. 18. The surf aeeTtiBEAV/@F28DONMPact ed
mat erial according to any one of claiats 16 or 17, characterised in that it
is non-dusting. 19. Use of the conpacted materials according to any one of
clains 16 to 18 as additive in thernoplastic polyners 20. Process of
manuf act uri ng thernoplastic polynmers by direct incorporation of the
conpacted material according to any one of clains 16 to 18 into the final

t hernopl astic polyners. 21. Thernoplastic polynmers conprising the conpacted
materials according to any one of clains 16 to 18.

18. The surface-treated compacted material according to any one of
claims 16 or 17,

characterised in that it is non-dusting.

5 19. Use of the compacted materials according to any one of claims 16 to

18 as additive in thermoplastic polymers

20. Process of manufacturing thermoplastic polymers by direct
incorporation of the compacted material according to any one of claims 16 to 18 into

10 the final thermoplastic polymers.

21. Thermoplastic polymers comprising the compacted materials

according to any one of claims 16 to 18.

15



