WO 2010/ 150182PCT/ 1B2010/ 052810 1 Process for manufacturing a
surface-treated conpacted material processable on a single screw plastics
conver si onoequ/sosat 5 The present invention rel ates toPChaBioi@bz2suf
processi ng thernopl astic polyners, patticularly the present invention
relates to a process for manufacturing conpacted material suitable for the
use in thernoplastic polyners wthout a conpoundi ng step, 10as well as the
conpacted nmaterial obtained by this process and its use in thernoplastic
pol ymers. Conpoundi ng consists in preparing plastic formulations, by m xing
or/and bl endi ng polynmers and additives in a nolten state. There are
different critical criteria to 15achi eve a honogenous bl end of the
different raw naterial. Dispersive and the distributive mxing as well as
heat are inportant factors. Co-Kneaders and twin screws (co- and counter
rotating) as well internal m xers are the nobst conmmon used conpounder in
the plastic industries._ 20For _decades, _the thernoplastic _processing

i ndustry uses additives for preparing nodified thernoplastic resin

conposi tions, Wiced farmandadugmeasuréxe-eratei kompauedkohaienhbprobessghdé ymer

resins via conpoundi ng techgﬁio i es Pquiriqg.the f.ormati on of internediate
products named mast er bat ché¥RCoTERhPRITSSOBYTUBHHBURES™ 25 For exanple, WD
95/ 17441 ¢l scloses_a_nmethod of preparing_a thermoplastic _resin_end-product
conprising the preparation of thernoplastic granules for blending themwth
t he thernoplastic resin.

The present invention relates to the field 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.



WO 2010/ 150182PCT/ 1B2010/ 052810 2 In WD 01/58988, a nethod for preparing
mast er bat ches or concentrates of mneral fillers to achieve highly filled
t her nopl aw0i201vm&EdBRi al s are descri bed. However, accordi RgTHB201HE810
docunents, it is not possible to obtakn a polyneric end- 5 product having
the primary powder conpounds well dispersed in a conventional single screw
extruder. Rather, it is required to produce an internedi ate product |like a
mast er batch, or concentrate, i.e. it is not possible to disperse fine
primary powders on conventional single screw nmachines w thout internediate
conpoundi ng step. 10 In this respect, further docunents such as WO

2007/ 066362 describe a m xing process and device with only one materi al
inlet, while others like EP 1 156 918 , WD 2005/108045 or WD 2005/ 065067

relate to exti wWi9Ng/5808&laf@Abd fﬂrpreex rinFiAEatchb N1 BF @nicéntfilids! If niinft@pd f or
an easy and effective way of manufacturing 15additives fromprimry

powder s, whi éhleggrte agl@PYealygblyrféleééhqrﬁtopk@am@aterlﬁlStaﬁésd%rplpeaist| c pol yners

wi t hout the need of any internediate steps. Accordingly, it is a first

obj ect of the present invention to provide a process for manufacturing

mat eri al s suilioazver, hatordiap ngthescdicpokatse id wot pheittopl etatina fpdymekradby 20 a
conti nuous or djscontinuous process, wherein the prinmary powler. material to

be i nt r oddiced RCbhaving R 8FMRY BRYIE cpapgwsls wekkdiprersid|in agprysatiertl in a
conventi onal sﬁl' [}Qgcﬁe@ thﬁiﬁeﬁ)ﬁaﬁﬁéﬁj &t is re T@d%o 9%&3@5 aﬂ ﬁlt@'ﬁl@ﬂﬁ eglﬂo@l)'ct thE@ a

process accordlng to the present 1nvention, nanely a 25proces
manuf act ur i ngnaatecorginot e@hcnmnﬁe iial 1t¢shlan@osselvlﬂ gedhspenset Tt pmmanquwdlem t he

foll t di t | t . pri wd |5
proviai ng at o oMbt i Bhen R0 PRT Rl GRS 852

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;



WO 2010/ 150182PCT/ 1B2010/ 052810 3 c) simul taneously or subsequently feeding
the at | east one primary powder naterial and the at | east one nolten
surface tweabmersbispol ynmer into the high speed m xer uni PCOiBR1@YI2Bdri ca
treat ment chanber; d) m xing3the at |east one primry powder
material and the at |east one nolten 5surface treatnent polyner in the high
speed m xer, 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
t her nopl astic polymer, i.e. wthout 10the formation of any aggl onerates,
usi ng conventional single screw extrusion equipnment due to the conbination
of two factors, nanmely the use of high speed m xers conbined with the use

of surface treat gpgiimupahdoEl z%r\éﬁlbs@@uéﬁlﬂ? fedalirey ﬂl@afléﬁmohhf)ﬂniaﬁgyﬁf\)&de@r ound the
singul ari sed particles of t rimary powder which totally cover the

particles surfacesmail tnimh@le|ahleastsmﬁm&&@ntw@%&eéfﬁaawmgeb@wr o 8k R The 15
si ngul arl zed and c eﬂq?%glrﬁdlféﬁsﬁé{n&h?@at Fmﬂa%%? congl omer at es, but
y € pol yneric

are still separate surface Tayers. This is the deS|red
step of conpacti dnmiXing theguédst ode frirearg popdeit m@ﬂ&nabarﬂrtha: adesase: moltéul k
density, an i nprovenent of the flowability and the suppression of dust as

described®in nore agﬁ%ﬁﬁﬁﬁﬁm%&POQ@V%P1mﬁﬁ§5@?§%ﬁmﬁﬁéns t hat di spersi ons,
whi ch are visual |e¥ t&ﬁﬁ&?ﬁil R RIS EHeddl |omaﬂfég?f0n§st13b B?RJJA alolineanicfier with

magni fication of 50 of ea h of the di spersions nade, show no bl ack spots
corresponding to the matri x polyners nor white spots corresponding to the

pri mary powd . By co cted ter , bul k.material is derstood to
Ponsrst bf o Wanef Bribe SORRRY 5 iy eroRugit et ik Bs pdi Gt Bie
material w t RoApiRaNmAREhL @R &él?&sﬁe@i%hﬂ%ef th&MobPashe Bblythed Q. cMWitAB@SUr ed by
si eve anal ysi s u5|n e Retsc si eve tower according to

I g the Retsch AS 200 t d to |1 SO 3310

st andar d10 Whop1oAt1G0SRPETLIOBROLOY 0828 ¢@ventional 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.



4 In a preferred enbodi nent, a further surface treatnent agent, preferably
at |l east one surface treatnent agent is fed simultaneously with or after

t he feediwg 20fo/tsShis2at | east one primary powder product iPaTaBh@osz8gh speed
m xer unit of a cylindrical treatnent4chanber. The surface treatnment agent
preferably is liquid or liquefied, especially it is 5provided in the nolten
state. The main difference between the surface treatnent agent and the
surface treatnment 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 the powder and thus the 10 hydrophobicity
thereof. On the other hand, as nentioned bel ow, al so waxes can be used as
surface treatnent agent, which are not chemi cally bound, but particularly
serve to inpueyerdésaedimbiimanda A5HRE hatdcy tee@uaeaddne préfseBB/ dtYeadf ol gh
viscosity surface treatnent polyners. 15ln contrast to this, surface

treat ment polsyitggedreataeny gaent iofed spalneoyshewih gy pigerphg feeding of the at frast
conpact ed materi.al., ng chem I . e
primry pomdgﬁéggb?f e§g£$“£@%%@Q1%%%@%j¥ﬁgﬂgﬁgggﬁ¥BP%S@ﬁﬁﬁgﬁsﬁgﬁg&gurface
treat nent polchuebas. Phefefaablyath@eveagnffivicsahdgistliquid ollifietiod, capavaly30l
nPa.s, whereas the viscosjty at 170C of the surface treatnent agents
preferably i S'HafwVnsOMARE $aleThe process according to the present
invention furthernore allows for the use of extrenely | ow concentrations of
surface treatnent products, i.e. surface treatnent 25 polyner and surface

t reat nent agdht magyclferaxe bawearihe aitfe@rigamzngigay and b RiRe treptihnt Ppligypenei ght

based on t he;wgl ghts, g cett{aﬁtmgpttag%ﬂse:ﬂe 81%%1?@&?19 g%‘nﬁ% (e hﬁ‘llc?ariyr SPUG! ﬂgfefagﬁ,e

negative effects on the ernopl astic base ymer creasing t
conpati bi | i t yhetyheve dfter aliyy® 210t 0l 808 RETIOA B 0Q/odsR284181 thus themay

furt her mppe e adyant aogous t k. B5l2h S L e Rethonda 1B10W S Sk IEurhired
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.



obtained fromstep d) is transferred to a cooling unit, it is transferred
to a second mxing unit. 5In this second mxing unit optionally further at
| east onewoubtoersosar f ace treatment pol yner is added to &ow/iIBioeds28ict h t he
m xed material of step d). A furthef enbodi mrent of the process according
to the invention is that the tenperature of the primary powder material is
bet ween 20C and 300C, preferably 10 between 60C and 250C. In this respect,
the tenperature of the optional surface treatnent agent which may be added,
is between 20C and 300C, preferably 60C- 250C, and nore preferably between
60C and 120C. 15 However, the maxi numtenperature has to be bel ow t he
deconposition tenperature of any one of the ingredients. The primary
powder according to the invention my be any powder as derived from

20processes gughy asthehtsic®aladtaasdeboNdat IFoRAidpG:) Ale. Bifokd hE miXéd Ma@Fial

wi t hout prinary‘surface treatments, e.g. with fatty acids such as stearic
aci d, pal m t iobtageddrongstep dj s trpmyleped &F 4 peplipgamitoit igiranskyredypapeaond. 25 |n a
preferred en%g?ﬁ@q&h of the process according to the invention the prinmary
powder material Fs an inorganic powder. Then, the inorganic powder may be
selected fromthe group conprising natural ground cal ci um carbonate (GCO);
preci pitated cal ci um carhbonate (PCE?; cal ci um 30car bonat e-.cont ai ni ng

mneral s Such™ H¥s HEPRMTVENS Kk 8B HHY Siatce ablkad @ne MAlep sudirerreaigsnt
20107 150182PGH EREMLIMREDIR 61,3 vl L HRAemackAl el magnes] um

cont ai ni ng such as talc, or w clay; mca; and m xtures of sane,
such as tal c-cal cium carbonate or cal ci um carbonate-kaolin m xtures, or

m Xt ures of nat ural ound cal cium carbonate w.,th al um ni um hydroxi de, m ca
b sont Ao e R RS GPORTDE i et Th Y Y ol Lo
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



5as tal c-cal cium carbonate or talc-titani um di oxi de co-structures.
Preferably the inorganic powder is natural ground cal ci um carbonate (GCC),
or preci pvoavwdseskci um carbonate (PCC), or a m xture ofPCGIB2amIS2POC, or a
m xture of GCC and PCC and clay, or aém xture of GCC and PCC and talc, or
talc, or mca. 10 In a preferred enbodi nent, the inorganic powder is
selected from GCC, which preferably is selected fromthe group conpri sing
mar bl e, chalk, calcite and |inestone; PCC, which is preferably selected
fromthe group conprising aragonitic PCC, vateritic PCC, calcitic PCC
rhombohedral PCC, scal enohedral PCC, and 15m xtures thereof. |In another
enbodi nent, the primary powder material is an organi c powder. Then,
the organic powder is preferably selected fromthe group conprising wood

20f I our and pdiltiuarasséaaed withhragieit@rostaidiae Mitdraasurmnt tpeloy e gaeul d
advant ageousl y have a viscosity such as between 500 and 400 000 nPa.s, nore
preferably baétigand T0BEIGPA samargch apEBecapuNsarbopate po cdeiupt carbongicef er abl y

sel ected fr Og%&ﬂ{em%{t&lép ocfm{lfrésl a ﬁ] ﬁéfd NGk %r%gﬁz{tg with: aluminium

et hyl ene-| -octene copol’ymers, ase I'enes
polypropyleneym@ammommmﬁﬂamnr@h&mabbynaﬁmlﬁhmu3nm0hmpmmﬁ¥kﬁmﬁn®ﬂnmpdiyners.
WO 2010/ 150182PCT/ 1B2010/ 052810 7 The optional surface treatnent agent
advantage%us@?“ﬁ%C@%m@%RQQPWQWdﬁﬁﬁHé“@?@ﬂﬁmﬁ%ﬁﬁq1gﬂﬁ@“@%earlc acid, zinc

oxi de, synthetic paraffin wax, polyethylene netall ocene wax and

pol ypropyl ene wax. 51t has to be noted that conventional functional
conponent s | iPkefeiahlyabt invoghinid @yveder 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.

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.



stabilizers, etc. may be included during the m xing process, or to the
finished surface treated conpacted nmaterial, as well in the final product,
i.e. the worzpoumsoisd t her nopl astic resin. 10An advant age Pofi/IBHa0/p32800eSS
according to the present invention lies in the fact that it is a | ow cost
manuf acturing process resulting in | ower cost end-product. This, inter
alia, is due to the fact that the surface-treated conpacted material is
processabl e on a conventional single-screw plastics conversion equi prment
wi t hout 15the need to conpound this surface treated material. Thus, within
the different variants and enbodi nents of the nethod according to the
invention, the cylindrical treatnment chanber preferably contains one

si ngl e-screw high speed m xer, in a horizontal or vertical position. 20
Especi al |y uggtwbtibinl blvadeli@a®int beneadi A g8b @l ERAVIH Gioal the @Rater ci al |y
avai l abl e cylindrical treatnment chanbers containing a single-screw high
speed ni xer, CRAVIiHYE stegric pqd Aing 9adg. pnthelicappsaifingvax, polyethglne megblocens

di aneter 90 - r |l ength 1200 mm dianmeter 230 25 mm at
400- 3000 rp%@ﬁ"%ﬁaf‘ﬁ%&%@?ﬁ% et or 150 mm at 600-1300 rpm WO

2010/ 150182PCT/ 1B2010/ 052810 8 Thus, conventional conpoundi ng processes
such as those using%tmﬁn-screms or Farrel continuous. m xers, co-kneaders,

Banbury bat cAsePenotst U fveatena) BneHena GamprRitt slikarge! Brdifitiiat ed. 5A
second as pecrsta@fliz%:ﬂ,eetgrrﬁ%?% in'cmaﬁ@%&fg e ln‘ﬁ;d?l% 5&&_&4} & &MLt #0Rntd SatRd

conpacted material obtalned by the process ac ding to the present

i nvention. Theatsdcbapesitd mateadl, eowphat thd fmat prodedt, iac der dinmuhded he
invention is preferably characterised in that it is conpletely
re-dispersibMEXWﬁp%%FHéﬁﬂnplastic pol ymer matrix 10w t hout any conpoundi ng
step. By conpletely re-dispersible it is understood that

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.



di spersions, which are visually tested on pressed fil munder a binocul ar
magni fier with nmagnification of 50 of each of the dispersions nmade, show no
bl ack spowe 20wvirsespondi ng to the matri x pol ynmers nor whiPC&/IBpA0/852810
corresponding to the primary powders.815 Such surface-treated conpacted
mat eri al s advant ageously are non-dusting. Such non dusting conpacted
material, preferably has a screen residue of nore than 80 w-% preferably
nore than 90 wt-% on a 45 | am screen according to | SO 3310 standard
nmeasured by sieve analysis using a Retsch AS 200 sieve tower 20 In the
surface treated conpacted material, the content of primary powder nateri al
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
W -% 25 For T@xanhesntivhaltddpptihdiBE ProReweesuch ss Hdse uiihg Whiv-oRvar@IaAEL i N
the surface treated conpacteg matertal in an amount of from75 to 98 w-%
pref erabl y ofORYBIONSBIXGES. G- Igpeadyys, Banbyy batchrraxgrspeiwiber qagivalgne . it is
especial ly pr r esent in the surface treated conpacted
material in aﬁalgﬁn%aﬁ%tclaﬁ?é%lrl%%a "to 90 wt-% nore preferably of from76 to
87 wt-% WD 2010/ 150182PCT/ 1B2010/ 052810 9 The content of surface
treatnment polyner in the conpacted material typically is froml to 50 w-9%

preferabl y frotRcond gspgef ahthopressnt mveRigmgickilisyo theowiace-geated gpmpgeted
especi al ly, frﬁa@éﬂa@ obQintd b‘({])'ttﬁe/ Pro€esyd acéorr@lﬂ'g %(pthte?)résgnt%ve{i)tloﬁl f surface

treatnment agent 1s used i he conpacted material according to the present
invention, its content is generally dependent on the specific surface area

of the primar pg&d (%»anta e es i. N a fromO0.01
Lo 10 wi-% prEPishT S g b5 REF B e P lnr T Rl 5 (o
w-% e.g. f rcﬁzmaél{eﬁé%dgn What Yois E&ﬁpl@?é?ynﬂélcﬁspeﬁlble W€ a el Bp MstROMIRhed Bat¥C, the
surface treatnent agent
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



10typically is present in an anmount of 0.01 wt-%to 10 w-% preferably 0.1
w-%to 3 w-% based on the total weight of the conpacted material. A
typi cal ewerploeisofs2a conpacted material according to theCraBamo/Niza10
conprises 90 w-% primary powder, 9.59wt-% surface treatnent polynmer and
0.5 wt-%surface 15treatnent agent. The third object of the present

i nvention concerns the use of the obtained conpacted materials as additives
in thernoplastic polynmers. 20Accordingly, the invention allows the uniform
di spersion of the conpacted materials into thernoplastic polyners at any
concentration of the conpacted material ranging fromO0.1 to 80 w-%
preferably from1l to 50 wt-% and nore preferably from5 to 30 w-9%

wi t hout the need of preparing internedi ate masterbatches al so naned

concent r at es TapdbenCapANRASealBEnt AR @ifrafel Ompatied RRtdl WFRAal1G is from
end- products. 25 A further asgect of the invention is the use of the

sur f ace- t r eatlddl Seoripachieterabhy Epmad Loglbwi-di. mpre prefarebly hpan? iof ¥s%n
addi tive in t rP@ﬁé@@kgﬁoggbég%[éad?@nw%ubggﬁﬁg%process of manufacturing

t her nopl asti c p8 Ion o e surface-treated conpacted
materials into the final thernoplastic polynmers. WO
2010/ 150182PCT/ 1B2010/ 052810 10 The surface-treated conpacted materials

accor di ng”t o 1t #Ela5¢ BEAMmEnt 3arahis ves! Bdhe sampaskd McrHecrrifthede thirmsewspt
processing Ofim%HMo&C?@\é%Ht_tehPi@%EnérQH ARRhAH b (RAPKIRL SutRIRRC @ihy 1 1

pol yol efinic, polystyrenic, polyvinylic, or polyacrylic polyners and/or
copol yners. pomagxpopda, Advemtapgpiidcas preeatt édarc anpad to€ dromelt.81 tcal Ewacor di ng

to the 5 present jnventi.an e used i.n pol.yne suc s | ow density

ol yet nyl bne PRtk Fith e g s Bt Sty i b 84 T ot Bres HoRgHS densi ty
pol yet hyl ene yHl¥ ;o RRLNPIOTYhEREMAT DoweER GSCPAE YRTRR Y8 enh @Fayp0l yNer s,
random pol ypr opyl ene, het erophasi c " pol ypropyl ene or bl ock copol yners

i ncl udi nd0 poltypeadiyyib presenimi asampeitys Oyilewe’(tP3) witfio gprefetighdye - 1pet- <o ene
(H-PS), and v&R—Q% %gscerdyolnathg 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.
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10 In this respect, the surface-treated conpacted nmaterial can serve as an
additive in the manufacture of blown filns, sheets, pipe profiles, and in
such procwe=en/15018@ extrusi on of pipes, profiles, cabl eeClilBriasonsin he

| i ke, conpression noul ding, injectionOnmoul di ng, thernoform ng, blow

noul di ng, rotational noulding, etc. 15 Finally, a further aspect of the

i nvention are thernoplastic polynmers conprising the conpacted materials

according to the invention. The scope and interest of the invention wll
be better perceived thanks to the 20 foll owi ng exanpl es which are intended
toillustrate certain enbodi nents of the invention and are non-limtative.

Description of the figures: 25Figure 1 is a mcroscopic picture of the
initial powder of Exanple 1 Figure 2 is a mcroscopic picture of the

conpact ed nat@eisadfaf rdax@rhdadted MR rAdlLQIMHCRRET hrkEed 1R BdM bkl
EXAMPLES Exanple 1 5This exanple relates to the preparation of a
sur f ace- t r eatusqsl indhe BaseipelyrecyRsResBRe AadrGoayciondl HepPlaste Relypices ent

B T e e e
feedi ng port soidlymesefouexamplearid sirfacd-tréatd onpactedasatersdslaccdhdingyd thader i's
fitted w % h %resent invention may be used in polymers such as low density polyethylene
(LDPE), linear low density polyethylene (LLLLDPE), high density polyethylene HDPE,
polypropylene (PP) such as polypropylene homopolymers, random polypropylene,
heterophasic polypropylene or block copolymers including polypropylene units,

polystyrene (PS), high impact polystyrene (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.



heat i ng/ cool i ng double wall. Surface treatnent and conpacting i s obtained
by a rotating, cylindrical, pin-fitted screw. Conponent A (primry powder
mat eri al )Wo 208Na0182al cal ci um carbonate (GCC)) with a nmeam/Ipano/HBe size of
2.7 lam treated with 0.5 w-%stearild acid, is preheated to 110C, and fed
gravinetrically into the first feed port at the rate of 22.6 kg/hr.
Conmponent B: (surface treatnent polyner) 20 Conponent Bis injected in
liquid state at a tenperature of 230C through feeding port 2 at the
required rate (kg/hr.) related to conponent Ato be surface treated, in
this exanple at 2.4 kg/ hr. Conponent B consists of a blend of: 25 80 w-%
et hyl ene-1-oct ene-copol yner (e.g. Affinity GA 1900/ Dow), Density (ASTM
D792) 0.87 g/cnmB 20 w-% netal |l ocene based pol ypropyl ene wax (e.g.

Li cocene PP- F3020W@1ars ant), Density (23C, 1SO 1183)) 0.87 g/cnB. WO

2010/ 150182PCT7 IB20107 052810 12 M xi ng Surface treatnent and conpacting is
carried out in the "Ring-Layer-M xer/Pelletizer" at 180C and a screw speed

of 800 rpm %Xam le 1

5 This 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



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 conpawOi2ng/&nk2cool i ng, operated at a tenperature ofPCIAB20@/652d1088 SCrew
speed of 400 rpm In this exanple, bokh units are of identical size and

di nrensions. The resulting surface 10treated and conpacted material |eaves
the unit through the outlet port, and is free of dust and free fl ow ng.
Application: 15The surface treated/ conpacted material has a concentration
of 90.5 wt-% of cal ciumcarbonate (GCC). The quality of the surface
treatnment is evaluated by the degree of re-dispersion when extruding a

bl end of conpacted material and virgin polyner. Precisely, in this
exanple, for the blown film production, a LLDPE (Dow ex NG 20 5056 Dow)
was used, addifiRghel7 W -% of the conpacted material and 83 wt-% wei ght of
sai d LLDPE. The equi pnent used therefor was a conventional Dr. Collin
single screw extruder, Type E-25P, equi pped with blowmn filmdie of 60 mm

di-amet er and gf,F.q0 &Rﬁk&%ﬁ%% mp%g ri‘EEiéTP 1{3‘[ leEeﬁﬁﬂhg ér-MI':?e ﬂ&%?r was

at 220C, screw spee |n an

conpact ed rratae18092C amdraescfeads;ieydgfm(]@m ri c dosing. The resulting filmhad a
t hi ckness_of 40 p.m WO 2010/ 150182PCT/ 1B2010/ 052810 13 For conparison, a
standard ?ype LLDPE- based cal ci um carbonate master batch, containing 70

-% of cal C'T‘lﬁ@sﬁﬁﬁé%q{é%%e% @Héﬁieﬁ{?& tﬁ@}%féﬁPe@%ﬁi’e} mhrbﬁglp{hg%ﬁﬁét%rﬂl{kder

[ dentl cal conditions and the same final concentration of cal cium carbonate
in the fil m t@nsferred 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.



The resulting filns for both products, the conpacted material and Onryal ene
2011A are visually controlled under a binocular magnifier with

magni fi cawoaen oS00 and found free of any undi spersed aggrarEnevz2s10 For

further evaluation, both blown filmsnples containing 17 w-% of the
conpacted material, and 22 wt-% of master batch 10(Owyal ene 2011A),

respectively

, were tested for Dart-drop test (ASTM D 1709) and

El emendorf-tear resistance test (1SO 6383-2). The filmnade with the

conpacted materi al

and 810 cN in machine and cross direction. 15 The film contai ni ng

mast erbatch had a dart drop value of 630 g and a tear

and 880 cN in machine and cross direction. These results confirmthe

conpl et e and PenLdaparsdh sidfimia@ntypé, ILIBPIEah&idwalcatn eabbenahrtetaciof the

conpacted material when grocessed on a standard single screw extruder.

f1 ow proper t icestaiging Hewe .
Fgesrqhén%cgirc% ditidRt {n?cf“tth@garﬂ@?iﬂﬁl%ongﬁt&tign‘ff%é]ﬁ&acta%o?l%%qﬁr : 10 Mm
ow conpacted mtariar as par cexanpre” 1t 107 hih o 7

standard. 25

openi ng: no f

{cagm eatbepata (Omyaleag A0 Liay e@nyy). b NOSS4gh

peni ng:

sec/150g WOt20MBd.150182PCT/ 1B2010/ 052810

5

10

15

20

25

The resulting films for both products, the compacted material and Omyalene 2011A
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
(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.

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
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.

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

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

had a dart drop of 620 g and a tear resistance of 710 cN

resi stance of 670 cN

Free



14 Particle Size Evaluation according to | SO 3310. Result:92 w- %500

m crons 556 w-%<250 m crons 35 w-%160 mcrons 4 wt-%45 m crons

These reswbt2g1csnfser mt hat the conpacted naterial of exaepliB20lo/hz8for ee of
dust and 10free flowi ng. The effect of4 the process is also clearly shown

| ooking at figure 1, being a mcroscopic picture of the initial powder and
figure 2 being a mcroscopic picture of the conpacted material of exanple
1. 15 Exanple 2 For surface treatnment and cooling, the same equi pnent
and processing paraneters 20 were used as in exanple 1. Conponent A
(primary powder material): Natural talc powder with a nmean particle size
of 10 pm (Finntalc M3OSL/ Mondo M nerals) is gravinetrically fed into feed
port 1 at a rate of 20 kg/hr. 25 Conmponent B (surface treatnent polymer):

Particle Size

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.



Conmponent B is injected in liquid state at a tenperature of 230 Cinto feed
port 2 at a rate of 5 kg/hr. WO 2010/ 150182PCT/ 1B2010/ 052810 15 Conponent
B consi stwoabiozusbisend of : 90 wt - % netal | ocene based PPP(Ce&1B2010/ki26tene HM
1425/ Lyondel -Basell). 10 w-% Zn-ste@rate (e.g. Zincum5 / Baerlocher). 5
The resulting, surface treated and conpacted material contains 80 wt-% of
talc, is free of dust and free flow ng. Application: 10The degree of

di spersability 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 a flat die (2 x 20 nmopening) at a tenperature profile of 190 C and a
screw speed of 80 rpm The resulting stripe is then pressed on a hot press

to a sheet oiCapdnBHE bhlkkeeds blddkl &for this exanple, a pol ypropyl ene
honmopol ymer type TM 6100K/ Montell and a HDPE type Hostal ene
GC- 7200/ d ari ant were used as the virgin polyners. By visual exam nation of

Lhe pressed shaple e, 219Kk, MARLLL S b PTRILLLARL on of 0

- 10 wt-% Zn-stearate (e.g. Zincum 5 / Baerlocher).

The resulting, surface treated and compacted material 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



the dispersion is judged as excellent in both polyners. Free flow
properties of the conpacted materials are eval uated by DI N-53492 st andard.
25 Resul twoanw/15018at reat ed natural talc powder: 10 mm op@nirag2016/es28ioow -
conpacted material as per exanple 2: 18 mm opening: 18 sec/150g WO

2010/ 150182PCT/ 1B2010/ 052810 16 Exanple 3: For the powder treatnment a high
speed batch m xer from Ml -M schtechni k | ndustri eanl agen GrbH Type LM
1.5/2.5/5 with a 2.51 vessel and with a three part 5standard m xi ng t ool
was used. The m xer was heated to 175C. 364 g of a cal cium carbonate |ike
in exanple 1 were filled in the vessel. The vessel was closed and the m xer
was run for 2 mnutes at 700 rpm Then the m xer was opened and 32 g of

pol ypr opyl ene honopol yner with a solid density of 0.86 g/m and a nelting

poi nt (DSC) @xahiple&3pl us 49 zinc oxide type Barlocher Zincum5 were added
to the 10 preheated powder. The m xer was closed again and run for 12

m nutes at 700 rpm To test the dispersion of the obtained treated powder a

D B SRl sy LS S AR 1
extruder was Indintranlh@éh GuivH Bibeit Mo%b. 571]2)55 with a 2.51 vessel and with a three part
5 standard mixing tool was used. The mixer was heated to 175°C. 364 g of a calcium
carbonate like in 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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15 Type Lyondel | Basel | Hostal en GC 7260 and 20 wt-% of the obtained powder
were continuously fed in the extruder by a gravinetric dosage system 10 g
of extrude0208psoser e t hen conpressi on noul ded bet ween tPram/IBIMenedist eel

pl ates at 190C. The obtained fil mwasl7optically inspected under a binocul ar
magni fier with magnification of 50 and showed no visible agglonerates. 20
Exanpl e 4 The conpacted naterial of exanple 1, containing 90.5 wt-% of

nat ural cal ci um carbonate and 9.5 wt-% of surface treatnment polyner
was eval uated for sheet 25extrusion applications in polystyrene. Ceneral
pur pose pol ystyrene from BASF type 158K (GPPS) and hi gh inpact pol ystyrene
from BASF type 486M (H PS) were used. 56 wt-% of each pol ystyrene were
added to 44 wt-% of said conpacted material. WO

2010/ 150182 PGbiH 2R3 HeA8 2310 cdnfinBotdly CRRRAAADAIE WREE@(CRBTdcaMRPSINLS the
gravinetrically dosed to the feed ho er of the rocessm extruder. In the
case of GPPSPrIfessiRg %tﬂlﬁ%@ﬂlﬁt%sw@s&%?ﬁ @ewﬁhfe%lqéﬁtfr LE h% kadeangfin fheps | t

was 14.7 kg/ 0 t 5P with a
Cor i f1at P e KO n BB G MR e o s
produce a 25@26MmwithdeCaltid flaofilrh bk Cksishéietand Ih?e)llﬁremﬂehatgwtaekme@é uded tof t he

extruder was 180C  195C, 230C, 230C and 230C, The extrusion di e was kept at
230C and  he PEXUhaary A Mailq andkmmdpyiek shact Thedemagapssproiibephthad t he ni p

width of t hee?fi"bc@?%@'l@@‘)@ QbBGC agod. ﬁOWaan%dd qﬁe%?@ﬁisléﬁ@&e%ﬁts kEﬁt -8

m nmin. The screw was underfed at a speed of 160 rpm Wth this set up
sheet s wi t hodf04 sidthe cdlondagipleonity &tlO8°Cinderdiagdy wac URam ambhi hipewidth t h

magni fication_.gf 5 oul d he produced of each trude sheet were
Then compr esbf Bis it 10t wBs 06" She bcrtedsiep R o8t e
obtai ned fil RRadQRd £alspded JTS1PEEHRAWHRARTs st | ﬂl@@t‘élvﬁfhoﬁﬁﬂﬁgw fier with
magni fi cation of 50 and showed no Vvisi bl e aggl oner at es.

2010/ 150182 PeTglomRoddy/ geiga 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.



18 Cdains 1.Process of for manufacturing a surface-treated conpacted
material, characterised in that it conprises the follow ng steps: 5a)

provi di ngvat2oiosasts2one primary powder naterial; b) provipdirng2ao/032eust one
nolten surface treatnent polyner; c) 8inultaneously or subsequently feeding
the at | east one primary powder material and the at | east one nolten
surface treatnent polyner into the high speed m xer unit of a cylindrical
treatment chanber; 10d) m xing the at | east one primary powder naterial and
the at | east one nolten surface treatnent polyner in the high speed m xer,
e) transferring the m xed material obtained fromstep d) to a cooling unit.
2. The process according to claim1, 15characterised in that at |east one
surface treatnment agent is fed sinultaneously with or after the feeding of
the at | east one primary powder produ@]ains the high speed m xer unit of a
cylindrical treatnent chanber. 3. The process according to any one of clains
1 or 2, 20 characterised in that before step e) the m xed materi al obtained

fromstep d) is yranstgpfed §19AndGE20eiR0 X W%t Mehted bohipoRd RERISI,

according to claim3,
characterised in that it comprises the following steps:

5 a) providing at least one primary powder material;
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 at |east one nolten surface treatnent polyner is
added to and 25 m xed with the m xed material of step d) in the second

m Xi ng urWwo.208/1Fhs2pr ocess accordi ng to any one of cl ai METAB2000/632810
characterised in that the tenperaturel9of the primry powder material is
bet ween 20C and 300C, preferably between 60C and 250C. WO

2010/ 150182PCT/ 1B2010/ 052810 19 6. The process according to any one of
claims 2 to 5, characterised in that the tenperature of the surface
treatment agent is between 20C and 300C, preferably between 60C and 250C,

nore preferably between 60C and 120C. 5 7. The process according to
any one of clains 1 to 6, characterised in that the prinmary powler nateri al
i's an inorganic powder. 8. The process according to claim7, 10

characterised inethat trhepideessg@bbrdingaveey ohfsofs(giuﬁgtzetd siromthe group
conprising natural ground cal cium carbonate (GCC); precipitated cal cium
carbonat e ( PClgracterised invthatbptsmperasya LA e sHE26A FRAEPY agerits BRWERN onmi t e:

m xed car bon esi um
Cont ai ming e AR SEL bl 460,88 b S IMRREARIERER M R RERCEL T
such as tal c66& andih2@ar bonate or cal ci um 15 car bonat e-kaolin m xtures, or
m xtures of natural ground cal cium carbonate with al um ni um hydroxi de, m ca

or with s§/nthetic or natural fibres, or co-structures of mnerals such as

tal c- cal ci um car ponat emg FRES dbBMNYT A % 9618 RSTHYCT ur es. 9. The
process according to clai 81 8, 20 ch afgact erised in that the inorganic powder

i s natural glcbamstterwedumlhaiahdammamr Ho80E) mawriapis@oiipirgatiedowaddrci um
carbonate (PCC), or a mxture of GCC and PCC, or a m xture of GCC and PCC
and clay, or a mxture of GCC and PCC and talc, or talc, or mca. 2510. The

process according to CigkBtdess 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.

30



characterised in that the inorganic powder is selected from GCC sel ected
fromthe group conprising nmarble, chalk, calcite and |inmestone; PCC

sel ect ed woamo13e18gr oup conpri sing aragonitic PCC, vatePCTiB20RPQEG280al citic
PCC, rhombohedral PCC, scal enohedral WCC, and m xtures thereof. WD

2010/ 150182PCT/ 1B2010/ 052810 20 11. The process according to any one
of clains 1 to 6, characterised in that the primary powder material is an
or gani ¢ powder. 12. The process according to claim1ll, 5 characterised
in that the organic powder is selected fromthe group conprising wood fl our
and nodified starch. 13. The process according to any one of clains 1
to 12, characterised in that the nolten surface treatnent polyner is
selected fromthe 10 group conprising ethyl ene copolyners, e.g.

et hyl ene- | - oct ena]copolyepressiet@tingaengy basectlmalsyipoepy! enes,

pol ypropyl ene_honopol yner, preferably anorphous. pol ypropyl ene honopol yners.
14. The pr oc&baragterised iim ghatdhapymanyeopfdes matesigl 3 ap orgamic posedesar act eri sed in
that the surface treatnment agent is selected fromthe group conprising
stearic acid, zinc oxide, synthetic paraffin wax, polyethylene netall ocene
wax and pol ypropykene Waxprocess act&rdinkhe cfaimmddss according to any one of
clainms 1 to 14, 20characterised in that the surface-treated conpacted

material Ps [Shacasteriysddn thatihepnganie POWHEIs seladed HEMIBH GEWBICORPEF IR prrent .

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.



16. Surface-treated conpacted nmaterial obtained by the process according to
any one of clains 1 to 15. 25 17. The surface-treated conpacted

mat eri al wocorodisng2t o cl aim 16, characterised in that i®PCraBuoapietel y

redi spersible in thernoplastic polyme matrices w thout conpoundi ng step.
WO 2010/ 150182PCT/ 1B2010/ 052810 21 18. The surface-treated conpacted

mat eri al according to any one of clainms 16 or 17, characterised in that it
is non-dusting. 519.Use of the conpacted materials according to any one of
clainms 16 to 18 as additive in thernoplastic polyners 20. Process of
manuf acturi ng thernoplastic polyners by direct incorporation of the
conpacted material according to any one of clains 16 to 18 into 10the final
t her nopl asti c pol yners. 21. Thernopl astic polynmers conprising the
conpacted materiaBs acqae didigetiatldonipactod nitetialBecbfilif®ioldhy ohd 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



