WO 03/ 016410 PCT/ NLO2/ 00492 Method for encapsul ating an inorganic
conponent in a wax. The present invention relates to a nethod for

encapsul aworg/oadi1e nor gani ¢ conponent in a wax and to a warcaddiotiao2r el at ed
thereto, in 5 which an inorganic conponent is honogeneously dispersed in
the wax particle. The present invention further relates to nmethods for
preparing a mcronised wax and a wax dispersion, using such a wax
particle, and as well as to the use of such a wax dispersion and

m croni sed wax. Thiéethethtar ee¢apsubating annindrganie rcodpenandnin @ kaxown per se
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particles are m xed with hydroxystearate wax by feeding the pignent

particles and theTIWf[iﬁréé%n% PRIt fdn healted +d QT Addnog fcﬂj leﬁcap-EP'r'aSb‘inéhe

amount of noisture at may be present 1 n the pignment particles i

expel | ed fawdgdrie smmponent dausedxt andred ta, was aldi el retftedhtmdretdieipi gment
particles are 15 encapsul ated so as to obtain_a nmixture of nolten wax and
pidgnentNT¢ardn cinesgantfe eRMACNRRE t KusheyREerRapuUshY odgrPransedr dnatthg wasl I's i s

_ _ _ _ eI
T enpor BT S e rner et THERLIS hEeR HHES B At b rOR R o

surface mingosisegemuenhlya biaxkeansient forf,| addeg. siurom @t hapsi @@l eadd as is 20
further known that the Tpreferre anount of pignment is 30 to 75 wt. % and

the pr#ebr pedtoalrinseodt wagh ias wap dispersion .anthmigmdni sest waxass fibres,

nmetal fibres and her f.ibres.may be added foyr reipforcenent. Environnental
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per manent or tenporary protection systéns, such as paint or polish. Wax

addi t i ves mHxed addedhydrozps thanatewabalse depd Dtgethe opi gneyst paveitbes theé pur pose

of inproving and cantrolling, the syrfac properties, such as the scratch
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emul si omsedaviongnedrt ,avas age result of which the pigment particles are
15 encapsulated so as to obtain a mixture of molten wax and pigment
particles. The mixture thus passed through the vrotating rolls is
subsequently cooled by contacting the mixture with a surface having a low
temperature, after which the solid, congealed mass 1is scraped off the
surface and subsequently broken into flakes. From said US patent it is
20 further known that the preferred amount of pigment is 30 to 75 wt. % and
the preferred amount of wax is 70 to 25 wt. %, and that glass fibres,
metal fibres and other fibres may be added for reinforcement.
Environmental considerations and legislation relating to
working conditions have led to significant developments and growth in the
25 field of water-based permanent or temporary protection systems, such as
paint or polish. Wax additives are added to said water-based protection
systems for the purpose of improving and controlling the surface
properties, suqh as the scratch resistance, the protection against
damage, the surface tension, the water repellence, the degree of
30 tackiness, the matting and the smoothness of the surface. As regards wax

additives, two types are known, viz. wax emulsions having an average



WO 03/ 016410 PCT/ NLO2/ 00492 2 particle size of less than 1 pm in
particul ar 40-500 nm and wax dispersions and m croni sed waxes having a
particl e wpag/0od410ore than 1 pm in particular 2-50 pm TPhaa/NLoe/se49gr oup of
wax additives is used in water-based protection systens, whilst the other
group, because of their 5 greater average particle size, is mainly
preferred in surface protection and surface nmatting support applications.
The probleminvol ved in using wax di spersions and mcroni sed waxes i s that
t heir pattatlievedigegrodat]gsar ttheh el siyme amdpéhidiculat od)-®fsinmy eeddeas t hem
unstabl e in water-pased #_r ot,ection s\éstems. 10 i)Jri ng storage,  the wax
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Vi scosilJty of "t he system and t he storag nperature. As a result of said

f1 oatiwgerifagedaprorddt forvepswink| whodgnlthbeothardgraupg belegiseeoPfthghr i nkage
wi |l take place at the interface between the air and 15 the liquid. As a
r 8sul t9'ERt&aiaYeragsaPart o eafitreshiés mal atiedrefenelatie sofrfagen@refectaaiti ve,
t he pré)t ecti.on ?%ai emw ]| ecxhi Qi.t one degree of inhonpgeneity. As a
result ncgifs%r P4c ém%tsiu%oranapq AAD Bﬁhei ty, the protection system
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serious, visually discernible defects will occur at the .surface.
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additives in water-based protection systens. Such neasures are only
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degree of shrinkage will take place at the interface between the air and

15 the Tiquid. As a result of said floatation and the related shrinkage of

the wax additive, the protection system will exhibit some degree of

inhomogeneity. As a result of said coagulation and inhomogeneity, the

protection system comprising a wax additive no longer meets the specified

requirements, and thus said coagulation and inhomogeneity will Tead to

20 undesirable variations in the layer thickness and the degree of gloss

and, moreover, serious, visually discernible defects will occur at the
surface.

Generally, experts in this field will use combinations of

waxes, chemical modification of waxes, binding agents, polymers, such as

25 polytetrafluoroethylene (PTFE), emulgators, thickening agents and other

additives to improve the stability of wax dispersions and micronised wax

additives 1in water-based protection systems. Such measures are only

suitable for improving the effect and the stability of this group of wax

additives in specific embodiments, they have appeared to be unable to

30 ensure long-term stability. For a specific group of waxes, in particular

lTow-density waxes, such as polypropylene waxes, it is nearly impossible,



30 ensure long-termstability. For a specific group of waxes, in particular
| ow- density waxes, such as pol ypropyl ene waxes, it is nearly inpossible, WO
03/ 016410WB@3hN4DdR/ 00492 3 however, to obtain such | ong- PETMISL/aMILItY,
whi | st such stability is desirable with a view to achieving the desired
properties of said waxes. In practice, the use of polytetrafluorethyl ene
is seen as a solution, but it leads3to a separation of the wax additive
into alight fraction and a 5 heavy fraction when applied. Consequently,
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i ndependently of the tenperature and the  binding agent, wherein it is
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per manent  I'h wat ef -based prot'ection systens. ‘According to the present

i nvent jpreadheonet ft9drasi oneberthedwax additivbeintot s otiydti éradtsochadagt eri zed
in that the nethod conprises the following steps: i) subjecting the
i Bor gahgayycthniepbhwhwhen apRéded.ng forces 15 such that deaggl omeration of the

i norgani c conmponerg_takes pl ac I [ A . n:the presence
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fromstep 1) to a value above the nelting tenperature of the wax, 20 iii)
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i nvention, a high-Ateosding to the present invention, the method as referred
to in the introduction is characterized in that the method comprises the
following steps:
i) subjecting the inorganic component to shearing forces
15 such that deagglomeration of the inorganic component takes place, which
step is carried out in the presence of the wax, with the wax functioning
as a spacer to prevent reagglomeration,
ii) subsequently increasing the temperature of the mixture
from step i) to a value above the melting temperature of the wax,
20 iii) quickly cooling the mixture obtained in step ii), and
finally
iv) reducing the solidified mixture from step iii) so as to
obtain a wax comprising an inorganic component.
The wax obtained in step 1iv) can 1in particular be
25 considered to be a wax particle having a size of about 1-2 mm, which wax
particle is also referred to as a "flake".
According to the present invention, a high-density
inorganic pigment or filler is used so as to increase the density of the
wax, with the amount of inorganic component in the wax matrix being low,

30 in particular 1-5 vol. %. Carrying out the above steps i)-ii) makes it

possible to disperse the inorganic component in the molten wax matrix in



inorganic pignent or filler is used so as to increase the density of the
wax, W th the anount of inorganic conponent in the wax matri x being | ow, 30
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possi ble to disperse the inorganic conponent in the nolten wax matrix in WO
03/016410 PCT/ NLO2/ 00492 4 a honogeneous manner, with the wax functioning
as a spacer between the inorganic cénponents in a non-nolten condition,

t hus preventing reaggloneration of the inorganic conponents. It is
necessar yompgenedaagnhoreer, avetht Hdei wor dandt codmpasent spacahdedreenasheescri bed
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It is in particular desirable for the heated zone of the extruder to
conpri s& addeniper Atving gr pdreiievsize af soree tthag 1 eppetat beeokbrinedpondi ng
to room t enperat.ur nd an.,end  te rature cor ondi ng to, the .
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hormgeglr?eou&ldy t%'eStsra'mQUtd%giééq, t&%f%ﬁ‘a%' %Xxtruder, with the intruder

comprising a cooled zone and a heated zone, in which cooled zone in
15 particular step i) is carried out. It is in particular desirable for the
heated zone of the extruder to comprise a temperature gradient with a
starting temperature corresponding to room temperature and an end
temperature corresponding to the temperature set in step ii).
Using the aforesaid extruder, which extruder comprises a
20 special screw geometry, it is possible to incorporate large quantities by
weight of 1horgan1c component in the wax matrix in a homogeneous manner
and, and in addition, to achieve a high production rate.
The mixture from step ii) is quickly cooled by pouring it
on a cooling belt, so that the inorganic components will remain
25 homogeneously distributed in the wax matrix.
In order to obtain a manageable form, it is preferred to
reduce the large solidified plates from step iii) into small particles
having a particle size of about 1-2 mm, also called flakes, in step iv).
Such flakes can subsequently be subjected to a micronisation treatment
30 with air in an air jet mill, with the wax particle being reduced to a

size of 1-50 pm, which reduced wax particle is also referred to as a



In order to obtain a manageable form it is preferred to reduce the |arge
solidified plates fromstep iii) into snmall particles having a particle
size of awWows/016420 nm al so called flakes, in step iv). Skch/NLoak@92can
subsequently be subjected to a mcronisation treatnment 30 with air in an
air jet mll, with the wax particle being reduced to a size of 1-50 pm
whi ch reduced wax particle is also referred to as a WD 03/016410

PCT/ NLO2/ 00492 5 m cronised wax particle. It should be noted in this
connechiaonidedt wax pastigiessitlseotla bomposd ia thisakomectdosdbrtiidni$rom t he

flakes as well as fromthe mcronised wax. lt is al 30, possibl however ,
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in ano%ﬁ%}tggwﬁgéﬁhggéqﬁ%ich the tenperature is raised to a val ue above the
mel ting point of tie jswayswhpdssibld,r howaerActorcimy botssidp dh émbadi ment,
the inorganic conponent is 10 dispersed in the solid wax, and sufficiently
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| ow vi scosity wax, thus causing 15 deaggl oneration of the inorganic
conponex while stbtmingal |y conplicated. Deaggloneration needs to be carried

out in the solid ase,. therefore. The.inagrgani ¢ conmpanent is sel ected
from the group ofp Pﬁ‘ﬂ”@x?ﬂe%',c i3y B'E[t}oﬁﬂ‘}}‘?ﬂ ?@l’eq t'4RT 18i%%p8%‘?n%zi1?1c whi t e,
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and in rticular arium su ate is Used as the i'norgani c conponent.
Bar i umegartphafior ithei purpast i cfuldeagporéetieg thecdnseganfici tanpoheve dotouri ng
power, its_|ow oil absorption nunber and its high density, in aréicular a
densi t o681 ledAPEIeAAY B Ighe DI Ima‘l’fﬁéhpﬁheoﬂahufr%gp?ﬂs 952% barrier an

thus prevents reagglomeration. As already said before, the generation of
sufficiently high shearing forces in a Tlow-viscosity wax, thus causing
15 deagglomeration of the inorganic component, is technically complicated.
Deagglomeration needs to be carried out in the solid phase, therefore.
The inorganic component is selected from the group of metal
oxides, in particular titanium dioxide, zinc white, sulphates, silicates,
carbonates and silicas, or a combination thereof, and in particular
20 barium sulphate is used as the inorganic component.
Barium sulphate is in particular preferred because of its
Tow colouring power, its low 0il absorption number and its high density,
in particular a density of 4.4 g/cm® and an oil absorption number of 9-20
g of 0il per 100 g of barjum sulphate.
25 In a particularly preferred embodiment, the density of the
inorganic component ranges from 2 to 4.4 g/cm3.

A suitable wax may be: a synthetic wax, such as
polyethylene, polypropylene or Fischer-Tropsch waxes, whether or not
chemically modified, a semi-synthetic wax, such as amid waxes and montane

30 waxes, or a natural wax, such as bee wax and carnauba wax, or a

combination thereof.



g of oil per 100 g of barium sul phate. 25 In a particularly preferred
enbodi nent, the density of the inorganic conponent ranges from2 to 4.4

g/ cnB. A WO0iBald4eo wax may be: a synthetic wax, such as pecCyaLyhenz,

pol ypropyl ene or Fi scher-Tropsch waxes, whether or not chemcally

nodi fied, a sem -synthetic wax, such as am d waxes and nontane 30 waxes, or
a natural wax, such as bee wax and clrnauba wax, or a conbination thereof.
WO 03/016410 PCT/ NLO2/00492 6 Step i) may be carried out in the presence
of one or nore addbtaPondl mayohpotienied gul eidt &bie fanesendee ofr oegpovfmasel yner s
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wi t h t hieearfoome] defyden cogdemisetenmpdneenthesangibsgancasma lrdaoyShaveya highune,
based on the volune of the weighted wax particle, which inorganic 10
cgipon@ﬁ9“ﬂ¥'hoaneneousIy distributed in the wax matrix. In particular,
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between 0.5 and 2.5 pm" I'n a specially preferred enbodi nen e size of

the waxrpaid imiceon byrgeFornei thetreo R0 ipMwhaetl dmheiregsen ity @hpdddtwax
particle that is eventually obtained ranges from1l.0 to 1.4 g/cnB8. 15 The
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resins, solvents, co-solvents and additives so as to 20 formthe wax

di sper $henspaTheg prasseen thevemoirganivi compoaerhspliai ribd wax nmateixlevariies
between 0.5 and 2.5 um. In a specially preferred embodiment, the size of
the wax particle ranges from 1 to 50 um, and the density of the wax
particle that is eventually obtained ranges from 1.0 to 1.4 g/cm3.

15 The present invention furthermore relates to a method for
preparing a wax dispersion, using the present wax particle or the
micronised form thereof, in which the wax particle or the micronised form
thereof is ground in the presence of one or more components selected from
the group of water, resins, solvents, co-solvents and additives so és to

20 form the wax dispersion.

The present invention will be explained in more detail
hereinafter by means of a number of examples; it should be noted,
however, that said examples are merely given by way of explanation and
should not be construed as Timiting the present invention in any way.

25 Example 1

A Fischer-Tropsch wax having a melting point of about 95 °C
is mixed in a quantity by weight of 87 wt. % with barium sulphate in a
quantity by weight of 13 wt. %. These two components are mixed in an
extruder and subsequently extruded in a co-rotating double screw

30 extruder. The temperature setting of the extruder is such that the first

zone is cooled and the second zone is subsequently heated in steps to a



herei nafter by means of a nunber of exanples; it should be noted, however,
that said exanples are nerely given by way of explanation and should not
be constrwed3sassio niting the present invention in any wayPCIBNIExamote 1 A
Fi scher-Tropsch wax having a nelting point of about 95 C is mxed in a
gquantity by weight of 87 wt. % w th bariumsul phate in a quantity by

wei ght of 13 wt. % These two conponénts are mxed in an extruder and
subsequent|ly extruded in a co-rotating double screw 30 extruder. The
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wei ght ppdtetOich wwstedsand pol yureum polynmer in a quantity by weight of 20

w. % These three conPonents are extruded in a co-rotating double screw
ext ruder and proc ther as described in Exanple 1. 15 The basi c wax
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wei ght ed and does not exhibit any separation in the application as
ment i ofeantity Byanwpightiof 10.4 wt. % and polyureum polymer in a quantity by
weight of 20 wt. %. These three components are extruded in a co-rotating
double screw extruder and processed further as described in Example 1.
15 The basic wax thus obtained 1is ground in combination with water,
additives and co-solvents on a ball mill to form a wax dispersion having
an average particle size of about 5 pm. The obtained wax additive is
homogeneously weighted and does not exhibit any separation in the
application as mentioned in Example 1.
20 Example 3
A Fischer-Tropsch wax having a melting point of about 95 °C
is mixed in a quantity by weﬁght of 78.3 wt. % with barium sulphate in a
quantity by weight of 11.7 wt. % and polyureum polymer in a quantity by
weight of 10 wt. %. Extrusion takes place in a co-rotating double screw
25 extruder at a temperature of 120 °C, and the mixture is further processed
as described in Example 1. The wax additive is homogeneously weighted and
does not exhibit any separation in the application as mentioned in

Example 1.

Example 4
30 A Fischer-Tropsch wax having a melting point of about 95 °C

is mixed in a quantity by weight of 78.3 wt. % with barium sulphate in a



20 Exanple 3 A Fischer-Tropsch wax having a nelting point of about 95 C is
mxed in a quantity by weight of 78.3 wt. % w th barium sul phate in a
quantity wooseighe of 11.7 wt. % and pol yureum pol yner i nPaETQUanDIMOY by

wei ght of 10 wt. % Extrusion takes place in a co-rotating double screw 25
extruder at a tenperature of 120 C, and the m xture is further processed
as described in Exanple 1. The wax additive is honpgeneously wei ghted and

does not exhibit any separation in the application as nmentioned in Exanple
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co-rot atti ﬁgeednggﬁ?ﬁed%cpzwlgt rgﬁdaejcr&fra%plac‘ﬁﬁ g%e?%fﬁ?tbﬁfgf raiZ g%%g‘%c?g?' whi ch

t he opéxatilent ars desdedbrrt.i The Exarmldéetiveat e homoganeduslyt weTiteedeandaddi ti ve
i s. honmogeneousl vei ghted and 5 does not exhi bit any separation in the

appl i cggF%n”%ffs Mﬁﬂgnéﬂyi SePgsagmpn el s, thec R ldcat iANgAsntTany 1¢7ed168 g of
polypr@Rmhﬁ@e wax having a nelting point of 160 Cis mxed with 32 g of
bari umsu pha%é and extruded in a 10 co-rotating double screw extruder at

a tenperature of 1Ffhngleadfter which the operations as described in Exanple
1 are carried out. The wax additive is honogeneously wei ghted and does not
exhi bit any separafi@#nitity tdfe 1688 iafape birapy esat vohdwvi g Bxaaptiegl.

Erarm! Sef A @E 2 ol & PILIBH TN HaH IR A 18, o
su) phatcg-rott sndridstbmee st evllief PRAIGRRaHf Qr thiPe PA fliteest i170a°(di §6QVERich
the operations as described 1in Example 1 are carried out. The wax
additive is homogeneously weighted and does not exhibit any separation in
the application as mentioned in Example 1.
Example 6 '

15 A quantity of 20 g of polyethylene wax having a melting
point of 130 °C is mixed with 154 g of a Fischer-Tropsch wax and 26 g of
barium sulphate. This mixture is dispersed for 10 minutes in a dissolver,
during which time no melting of the waxes occurs. Subsequently the
mixture is melted at a temperature of 140 °C and finally poured on a cold

20 surface. The plates thus obtained are reduced and processed further as
described in Example 1. The wax additive is homogeneously weighted and
does not exhibit any separation.

Example 7
The wax additive of Example 1 was compared with the wax

25 additives that are commercially available at the moment. The tests were
carried out in a standard, water-based Tacquer with a base of acrylate.
The wax additives were added to the lacquer as solid matter in an amount
of 2% of the total formulation. The samples were applied on the contrast
chart having a wet layer thickness of 120 pm. The stability test was

30 carried out at 40 °C for only 1 week, after which differences were

already perceptible. The density of the lacquer is about 1.04 g/cm3. The



during which tinme no nelting of the waxes occurs. Subsequently the mxture
is nelted at a tenperature of 140 C and finally poured on a cold 20
surface. Whasplates t hus obtai ned are reduced and process@dTNUIOLh@&92 as
described in Exanple 1. The wax additive is honbgeneously wei ghted and

does not exhibit any separation. Exanple 7 The wax additive of Exanple 1
was conpared with the wax 25 additi%es that are comercially avail able at
the nonent. The tests were carried out in a standard, water-based |acquer
wi t h ardémadeés ofinadlardgt atia. thEhefoldawiadditables ceardyadded tthat hehtaaguer as
solid matter in an anount of 2% of the total fornulation, The sanples were
appl i eg&iiﬁwma%ﬁmrwstto cHr tPeaeNhgi yepkton Rxbibtts cknetgpidicadty m The

st abi | | t . rej .. 40 f.arn. on e r ich
differgﬁc82&§é¥ﬁ@§gﬁgejﬁyE%ﬁggi%%}gbéﬁ ?ﬁ%agéH§P%§ %P¥€H§%|2EQ%QF$?S about
1. 04 gtsmRrciBhey \W0a9B41E6410 PCT/ NLO2/ 00492 9 results included in the
followng table clearly show that the wax additive according to the
pPesent invention exhibits a significantly inproved behaviour in

conparison wth the additives thatT re currently comercially available. 5
Tabl e Type of Soft Scratch Capabi Stability test Applied after

addituge Teel fesistance._of_ bermg begaration nonogenlsarTUﬂTNHﬂUHTlgorkeq
in 1 wedkPU®C land®t o ageFrattlcon diFgP 13T |oRtay iGhitedk | Peplid Eé8i frent ati on
Exanpl |eaddiHot nal fed Rej aeidnceK| Sl sfghtingOK | dabyderisedi nemdnedeh3Btiopdl ymer
Manual worked in 1 week 40°C and storage
According 2 0K 0K Slight 0K
10 to sedimentation
Example 1
Formal- 4 Rejected 0K Slight 0K
dehyde sedimentation
poiymer
15 Silica 3 Rejected 0K Formation of 0K
bottom sediment
A* 5 Rejected 0K Floatation 014
B* 5 Rejected 0K Floatation 0K
c* 5- Rejected 0K Floatation Points
D* 5- Rejected Rejected Separation into Many points,
1ight and heavy difficult to
particles; work in
floating and
sedimentation
20 E* 5- Rejected 0K Floatation Points
Assessment: 1 = very good; 5 = poor.
Remarks:
25 A = Aquapoly 250 (modified polyethylene with emulgators),

Micropowders Inc., New York, USA.

B = Ceridust 3715 (micronised oxidated polyethylene wax),



15 Silica 3 Rejected OK Formation of OK bottom sediment A* 5 Rejected XK
Floatation OK B* 5 Rejected OK Floatation OK C* 5- Rejected OK Fl oatation
Poi nts DVO%3/0Rajiect ed Rej ected Separation into Many poi nPPS€T/NLoghe49and
heavy difficult to particles; work in floating and sedi nentation 20 E*
5- Rejected OK Floatation Points Assessnent: 1 = very good; 5 = poor.
Remarks: 25 A = Aquapoly 250 (nodiflled pol yet hyl ene wi th enul gators),

M cropowders Inc., New York, USA. B = Ceridust 3715 (m cronised oxi dated
pol yet hyl ene wax) C1¥¥8 i3/ @R 10 RERINNQ2LBH0492. 10 O ari ant GrbH,
CGersthofen, Germany. C = Ceridust 5551 (mcroni s?d nont ane wax), Clariant.
D = Aguapol yfl uo 4eriqusitxbafrle (Bfcrensesferontanp ) wi G IRPAMHE and enul gat or),

M wd . 5 E=L P 555. (Fi - T it h t ,
Lubr i 901" R ttor BRI iyt Ot FYcr PR RETE8p R qlh b BT 0576 4 of

pol yet hyl ene wax ' ) meditiebwdd& poi nt of about 130 Cis heated to a
t enper at ure of 14%ﬁ|¥1§%8b)s’eql]en§tﬁ)y, 24 g of barium sul phate are added to

the thius nolten palayesd hyEenel55ax (Rilscher-gropsdhngwar KODD emeltdaterbns per

mnute. It can be clearly seen @hpat bari um sul phate di sperses to an
i nsufficient degrédblZAlheRHger e BEMa%d t hus remains behind in the
aggl onerated form After further

Comparative example 1

A quantity of 176 g of polyethylene wax having a melting

10 point of about 130 °C is heated to a temperature of 140 °C. Subsequently,
24 g of barium sulphate are added to the thus molten polyethylene wax

Wh11e stirring at 2000 revolutions per minute. It can be clearly seen

that barium sulphate disperses to an insufficient degree in the molten

wax, and thus remains behind in the agglomerated form. After further

15 processing of the obtained mixture as described in Example 1, a final
separation in the application, 1ike a water based protection system is
observed between the low-density particles, which floats to the surface,

and the high-density particles, which sediment to a significant degree.

From this comparative example it follows that homogeneous weighting is

20 not achieved if the inorganic component is dispersed directly in the

molten wax.



15 processing of the obtained m xture as described in Exanple 1, a final
separation in the application, |ike a water based protection systemis
observed weotmawes1d he | ow density particles, which floats POTINI®2/sw9t ace,
and the high-density particles, which sedinment to a significant degree.
Fromthis conparative exanple it follows that honogeneous weighting is 20
not achieved if the inorganic conponbht is dispersed directly in the

nol ten wax. WD 03/016410 PCT/ NLO2/00492 11 CLAIMS 1. A method for
encapsWLAiNShg an inorgani c conponent in a wax, characterized in that the
met hod conprises the followng steps: 5 i) subjecting the inorganic
conponent to shearing forces such that deaggl oneration of the inorganic

conpongnt takes pl AGRthWHi ot esdaBulatif@rahi Sbrodhid RoifeneptereachaxQf the
wax, wth the wax functioning as a spacer to prevent reaggloneration, ii)
subsequbardoteriredetrsithgt tihe methodr camprisesf thendohiomingesteps: from step i) to
a val ue above the lting fenperatuyre of. the wax, .iii) quickly _cooling the
miXture obtained i ﬂfs?@ﬂ%#‘)r{gp&ﬂa TRIEAN Y QWO?%U&%&%F%@ "gofPeEi ed

m xt ur t §aglgh i ebipy WRSmERERE | 841429 ATadeNORKIRRAI C
corrpongrl{yi %%Zs&ﬂlgﬂr%%%%?gic%f?ﬂng{@ge% :Sti m 1¥,§oqchar act erlgzeo? in that steps
i)-ii) saee icacarrdddomtt iin tiee prasencdesi cbe waxef eirtdibltie araxefunatdeningwi t h

the intruder conprising a cooled zone and a heated zone, in which cool ed
zone i RSpArsPRERN &P @"@ég”’? yepediogrrdtd@nout . 3. A method according to claim

2, characterized igf %Bﬁéd;f:ent%p 1{%@%&%%%%% Phmfeh et Grd o deke GRIAIreSES a

tenperature gradient” wt starting tehperature corresponding to room
t Fo1per &trom estamdi Jato endaldeeapevettbe aned ot rge sepredatigret of tthe wenperature set in

step 11). 4. A met ?101d) %ﬁ?&r]c)j/i ggﬂti(r)lgc’lchaei nrlq'xlt’urgho rt%%géiiznegtjepn 1't1'5]?tan%t ep
finally
iv) reducing the solidified mixture from step iii) so as to
obtain a wax comprising an inorganic component.

15 2. ' A method according to claim 1, characterized in that steps
i)-ii) are carried out in the same device, preferably an extruder, with
the intruder comprising a cooled zone and a heated zone, in which cooled
zone in particular step i) is carried out.

3. A method according to claim 2, characterized in that the

20 heated zone of the extruder comprises a temperature gradient with a
starting temperature corresponding to room temperature and an end
temperature corresponding to the temperature set in step i1).

4. A method according to claim 1, characterized in that step
i) is carried out in a device in which high shearing forces can be

25 generated, in particular a dissolver, after which step ii) is carried out
in another device, in which the temperature is raised to a value above
the melting point of the wax while stirring.

5. A method according to any one or more of the claims 1 - 4,
characterized in that the inorganic component is selected from the group

30 of metal oxides, in particular titanium dioxide, zinc white, sulphates,

silicates, carbonates and silicas, or a combination thereof.



i) is carried out in a device in which high shearing forces can be 25
generated, in particular a dissolver, after which step ii) is carried out

i n anot hewOodawi@e) in which the tenperature is raised to acralwzoabove the
melting point of the wax while stirring. 5. A nethod according to any one
or nore of the clains 1 - 4, <characterized in that the inorganic conponent
is selected fromthe group 30 of nmdfal oxides, in particular titanium

di oxi de, zinc white, sulphates, silicates, carbonates and silicas, or a
conbi n@t i on t her edf medd08¢ @ a4d® tBCTVahin0R/ 0D tedzed. i tat higrotierccor di ng
to claimb5b, characterized in that barium sul phate is used as the inorganic
conmpongtPhate 13 Used sl tAe cUae#Y ¢ 6OBAYene or nore of the clains 1 - 6,

characjerized in thgk:Adie a1y o 85$%ngwq1apécof0<an90a%%s ranggs from 5

2 to 4.4 g/cnB. 8. e acco 0 any one or nore of the clains 1 -

7, chafaaet i zed innthdatthe hdensaxy icf shsyinbhminic vamponenichraagepdirymet hyl ene,
pol ypropyl ene or Fischer-Tropsch waxes, whether or not chemcally
nbdi f i 2d0 4458/ synt hetic wax, such as anid waxes and nontane waxes, or 10

a natugal wax, su hwggmgpgﬁéﬁgagggpc§@£§Hgﬁ)t reqﬁ_%hgqﬁggﬁgH@qn7’thereof.

9. A nethod accor e ¢clains 1 -

char ac¢Rirhegeiké tiRathst eel hax Siscar EyRHe P waR, tmhpaesgﬂg@tweﬂ@,e or
nore additi onal conponents selected fromthe %roup of polyners and 15
r esi nspolypedprant y opol fkseheefTraps@t hyixase, wWeither ewm pody mehemipal ly

o Bl 2 St BB hueh, FELHRY 581 Bl R oS, B ©
mpXxturge phstusHbl Retedsdd & M’ ORixSaindOtakifdh MMk, Wokh adi dombhadfodi r | et
mll, wth a mcronised 20 wax being obtained. 11. A wax particle in which
an i notlgaedt. conponent is
9. A method according to any one or more of the claims 1 - 8,
characterized in that step i) is carried out in the presence of one or
more additional components selected from the group of polymers and
15 resins, preferably polytetrafluorethylene, polyureum polymers or
ureumformaldehyde condensates.
10. A method according to any one or more of the claims 1 - 9,
characterized in that after step iv), the reduced mixture is subjected to
a micronisation treatment with air in an air jet mill, with a micronised
20 wax being obtained.
11. A wax particle 1in which an inorganic component is
dispersed, in particular a wax particle obtained by carrying out the
method according to any one or more of the claims 1 - 9, or the
micronised form thereof as obtained in claim 10, characterized in that
25 the amount of inorganic component ranges from 1 to 5% by volume, based on
the volume of the weighted wax particle, which inorganic component is
homogeneously distributed in the wax matrix.
12. A wax particle according to claim 11, characterized in that
the spacing between the inorganic components in the wax matrix varies
30 _between 0.5 and 2.5 pm,

13. A wax particle according to any one or more of the claims



di spersed, in particular a wax particle obtained by carrying out the

net hod according to any one or nore of the .clains 1 - 9, or the

m cr oni sewofosomdtiher eof as obtained in claim 10, charactePCz@dogmodhat 25
t he amount of i norganic conponent ranges from1l to 5% by vol une, based on
the vol une of the weighted wax particle, which inorganic conponent is
honogeneously distributed in the waxtdmatrix. 12. A wax particle according
to claim1l, characterized in that the spacing between the inorganic
conponéhts 1n ehasachkexised rinxtRedr tbe s120 dethrewax magtioke zaggesnifraBl A wax
parti c%g @Cﬁ@l’ ding to any one or nore of the clainms WD 03/016410

PCT/ NLO2/00492 13 11 - 12, characterized in that the size of the wax
partiche, ranges fromak Eﬁptif_é@epéﬁco%ing%wa% Jhki 6 GioRECOF diHRDciHp@NY One
or nore of the clains - 13, characterized in that the density of the
final wax-pdBti daracteniandedn fthah the density of ctie. fiBal Avaxetpaottidlier :
preparing a X, .di spersjon, using a wax particle according to any one or
mor e ofal?gr?é f’fogy i'n(sjd %E {.dlg?cm

characterized in that the wax particle is

groundikn the presgngerinfd %10‘9@8%%%‘;[@9‘”%%28?%%?e‘g‘f‘éom tv}ag gr oup

of water, resins, solvents, and ditives so"as to formthe
wax di ppetrision.actérdibge taf anyaxnpardn chereacedr diheg dlaimpy ldne-orldnor e of
the clainms 11 - 14 or a wax dispersion obtained by using the nethod

accor dEpRracterizedi A f@aFnJ\C,Y%atWé?(-W%Eﬂepr‘ét geaundniryiheepEesence of one

or more components selected from the group of water, resins, solvents,
10 co-solvents and additives so as to form the wax dispersion.

16. Use of a wax particle according to any one or more of the

claims 11 - 14 or a wax dispersion obtained by using the method according

to claim 15 in water-based protection systems.



