10 Feb 2006 |I. Method for encapsul ating an inorganic conponent in a wax. The
present invention relates to a nethod for encapsul ating an inorganijg Feb 2006
conponent in a wax and to a wax additive related thereto, in 5 which an

i norgani ¢ conponent is honobgeneously dispersed in the wax particle. The
present invention further relates to nethods 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 mcroni sed wax. The nethod referred to in the

i ntroduction is known p#gtheg foroercappyiadiSadieifioNGNAC 1SPEPAENL |t awkdXch
hydrophilic color pignent particles are mxed with hydroxystearate wax by
feeding the pignent particles and the wax to a pair of heated, rotating

rolls. Thus, the anmountTiaf pr@ieit Wir@entiatreMayesbeo pr astiid For teheamsudaeEng
particles is expelled and the wax is caused to nelt, as a result of which
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scraped off the surface and subsequently broken into flakes. From said US

patent it i< picronfiederakmodna twiat disperpioas exsied sapbinvasfpayitgetent andsaso to
75 wt. % and ]lihe Frggerred 1,am)unt of wax is. 70 %Eg 25 Wt (fmd t hat gl ass
fibres, metsl fSbresNalFCothalch P Shlf b "atifel $ T P& HESr cerent .
Environnental consi der atiopgetiud rbRYF84 abi AN thel BlthodlickPon WRT khdld sanditions
have |l ed to significant devel opnents and growmh in the 25 field of
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pol i sh. Wax additiyes ar dded to said water-hased protection .systens for
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the scratch ghestast enaepatrhef peQt st FomtagRiresls, taRRgEhe bRCuRUSf asestueasi on,
the water repellence, the degree of 30 tackiness, the matting and the

snmoot hness dihat Hiyshi fpaesentAdnr digaptignenbparticles is expelled and the wax is
caused to meit, as a vresuit of which the pigment particles are
15 encapsulated so as to obtain a mixture of molten wax and pigment
particles. The mixture thus passed throuch the votating rolls is
subsequently cooled by contacting the mixture with a surface having a low
temperature, after which the solid, congealed mass is 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, sﬁqh as the scratch resistance, the protection against
damage, the surface tension, the water repellience, 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



additives, tw types are known, viz. wax emul sions having an average 10 Feb
2006 2 particle size of ' less than 1 pm in particular 40-500 nm and pyax 2006
di spersions and m croni sed waxes having a particle size of nore than 1 pm
in particular 2-50 pm The first group of wax additives is used in

wat er - based protection systens, whilst the other group, because of their 5
greater average particle size, is mainlyZpreferred in surface protection

and surface matting support applications. The probleminvol ved in using wax
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t enper at ur e vateashaed epuitec bifons aystens oahilng, thehetherx gaddi .t ibeesusei bt their
coagul at e, and sonme degree_of shrinkage wil| %%kelgiace at. t he ig%ﬁtface
bet weer? t he I574T B ®189% RET TG o 2°As' ST BYH| PreofTseh dnf PUdRSE PSR STACT he
related shriyp %Qt?fagfe matttﬂ?ngl)"’%pﬁdjrqi dgpYSeathdes protection systemwi |l exhibit

sone degree o0 nhonogeneity. As a result of said coagul ation and

i nhonogeneity, the prdhect porblsystienpbedprisi ngiag wawaxaddi tpareiore | enger
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of wax As a result of said floating, the wax additives will coaguiate, and some
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 wiil exhibit some degree of
inhomogeneity. As a result of said coagulation and inhomogeneity, the
protection system comprising a wax additive no Tonger meets the specified
requirements, and thus said ceoagulation and inhomogeneity will lead to
20 undesirable variations in the Tayer thickness and the degree of gloss
and, moreover, serious, visually discernible defects will cccur at the
surface.
Generally, experts in this field will use combinations of
waxes, chemical modification of waxes, binding agents, polymers, such as
25 polytetrafiuoroethylene (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

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



additives in specific enbodinents, they have appeared to be unable to 30
ensure long-termstability. For a specific group of waxes, in particu @b 2006
| ow- density waxes, such as pol ypropyl ene waxes, it is nearly inpossible, 10
Feb 2006 3 however, to obtain such long-termstability, whilst such
stability is desirable with a view to achieving the desired properties of
said waxes. In practice, the use of polyBetrafluorethylene is seen as a
solution, but it leads to a separation of the wax additive into a |ight
fracti on andhawevér,héavybiaiactsuon Wrgateappkiad.liGansddlientiuch shabidbfyects of

the present invention is to obtain,lang-termstability independently of the
tenperature S§7dTEHE WHihnﬁi‘ff&Wag%rﬁc?”Wégetlﬁ‘ﬁ dgs1red pEopsiee ‘ffg SPH&W@ &% the
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agent. Said 10 'stability is i rent and permanent 1 n water-based protection
systens. Accbridadigtd ;a tshpayptéserdf thevemt iadditivheintet hold ghs frefceimedndtao i n
t he introducéion is characterized,in that the nmethod conprises the

fol l owi Mg st BHYY WfCQGHjQEWiﬁ@ﬂﬂﬁé'inorganic conponent to shearing forces

15 such that deaggl oner at| he.j i o] ak L ace; j ch
step is carried out in ?E@ﬁngégﬁéet@$q#ﬁ§&3§¥?qﬁﬁtﬁ??ﬁ%hmg§§?ﬁ%@fi8%¥ﬁg as
a spacer to prtaveniongeagel onkabal{ on, independeis@quentihy iteapeastung die the
tenperature of the mxture fromstep i) to a value above the nelting
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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,
11) subsequently increasing the temperature of the mixture
from step i) to a value above the melting temperature of the wax,
20 111) quickly cooling the mixture obtained in step ii), and
finally '
iv) reducing the solidified mixture from step iii) so as to
cbtain 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 atso 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 law,

30 in particular 1-5 vol. %. Carrying out the above steps 1)-i1) makes it

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



According to the present invention, a high-density inorganic pignent or
filler is used so as to increase the density of the wax, wth the appn R
i norgani ¢ conponent in the wax matrix being low, 30 in particular 1-5 vol.

% Carrying out the above steps !)-ii) makes it possible to disperse the

i norgani c conponent in the nolten wax matrix in 10 Feb 2006 4 a honobgeneous
manner, with the wax functioning as a spacer between the inorganic
conponents in a non-nolten condition, thus preventing reaggloneration of
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of the inorganic conponent. A mcronised or dispersed wax additive having a
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and the sane device, prefera an extruder, wth e Intruder conptising a
cool ed zone wndkagg h@atreth chnoné, then imdigahi ccaotp@deion@ micrbhi par bircdilspersetep 1)
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one and the same device, preferably an extruder, with the intruder
comprising a cooled zone and a heated zone, 1in 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).

VUsing the aforesaid extruder, which extruder comprises a

20 special screw geometry, it is possible to incorporate large quantities by
weight of ihorganic component in the wax matrix in a homogenecus 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 Targe 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 pUm, which reduced wax particle is also referred to as a



25 honpgeneously distributed in the wax matrix. In order to obtain a
manageabl e form it is preferred to reduce the |arge solidified pl atespiom

step iii) into small particles having a particle size of about 1-2 mm al so
called flakes, in step iv). Such flakes can subsequently be subjected to a
m cronisation treatnment 30 with air in an air jet mll, wth the wax

particle being reduced to a size of 1-5@ pm which reduced wax particle is
also referred to as a 10 Feb 2006 5 microni sed wax particle. It should be

noted in thinsceapachdonathiatiel tIt ShouP@$3i MitRdt ! eRNPaSanectibhadhabedt is

di spersion fromthe flakes as well as fromthe mcronised wax. It is also
possi bl e, howesieie too ceapasg eut imalepar)diispernsion &wwi dbei fil akap chs miegh as
shearing forges,can.be rated, in particular a dissolver, after which
step ii) isfg%ﬂF %@1§U¥ﬁ§%?§%%ther device, in which the tenperature is
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According to such an enbodi nment, the inorganic conponent is 10 dispersed in
the solfd wagyicanth sdfithchiamt Isheatigh &tees icap borasssraiiest be partésuled 4 or
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sufficiently high shearing forces in a |owviscosity wax, thus causing 15
deaggl oner atweowhodfe sherningr gani ¢ conponent, is technically conplicated.

Deaggl onerati on needs to be,carried out i he solid phase, therefore, The
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and silicas, or a conbination thereof, and in parficular 20 barium sul phate
is used as tchertedofoganhe poppemerft de®qt dmemasivigphiae e nbsgdni cpagnbooentarinto
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thus prevents reagglomeration. As already said before, the generation of
sufficiently high shearing forces in a low-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 oil 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 oil per 100 g of barium 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
poiyethylene, 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.



in particular a density of 4.4 g/cnB and an oil absorption nunmber of 9-20 ¢
of oil per 100 g of barium sul phate. 25 In a particularly preferred 19gFeb 2006
enbodi ment, the density of the inorganic conponent ranges from2 to 4.4
g/cnB. A suitable wax may be: a synthetic wax, such as polyethyl ene,
pol ypropyl ene or Fischer-Tropsch waxes, whether or not chemcally nodified,
a sem -synthetic wax, such as am d waxes tand nontane 30 waxes, or a natura
wax, such as bee wax and carnauba wax, or a conbination thereof. 10 Feb
2006 6 Step i) may be ca¥tepet) may ben chhdepreasencehefprenencr offosre oaddirki onal
conponent s seleqteﬂ fromthe groyu Polyners and resins, preferably

e
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present invention farther part

for med t her epbumflormalie igyieatoridens gani, Cs incaheentubstantd s pereRly, haviet b Hikg
anount of inorganic conmponent ranging from1l to 5% by volune, based on the
vol ume of tH@”WéWghted wax particle, which inorganic 10 conponent is
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bet ween the inorgani c conpo in't rix varies and

2.5 pm In arspeei ichyn pyeef gorRd enbadif e , wHikE 3h Zendganihecom@andd@r tikcl e
ranges from1l to 50 pm and the density of the wax particle that is
eventual |y obtgimed mablydsefamomntl.of troraamcoragmsnentsrangdnprigsent tonfehyi on

furthernore relates tqQ a t hod for repar.i a_wax_ gdi spersi.on,. using the
present wax v@wei,cﬁaéﬁegror{ &y q&?%ﬁ&@& egighf&{%h-g%(g]argﬁcﬁ wﬂﬁ‘éﬁﬁt‘ﬁ@" <
partiche or dRgonherienhsgdehosusytdietelitéd igr ehindak Matthex priasgnagc@farone or

more conponents selected from the group of water, resins, solvents,
co- sol vent s @AdSkAFdNG | Redyeen He 10RO ¢ giofReea thakn difepapsi Batrix varies

between 0.5 and 2.5 pm. In a specially preferred embodiment, the size of
the wax particie 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 se]ecteq from
the group of water, resins, solvents, co-solvents and additives so as to

20 form the wax dispersicn.

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 expltanation and
shouid 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
guantity by weight of 13 wt. %. These two components are mixed in an
extruder and subseguentiy 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



The present invention will be explained in nore detail hereinafter by neans
of a nunmber of exanples; it should be noted, however, that said exanpF&s2006
are nmerely given by way of explanation and should not be construed as
limting the present invention in any way. 25 Exanple 1 A Fischer-Tropsch
wax having a nelting point of about 95 C is mxed in a quantity by wei ght

of 87 wt. % wth bariumsulphate in a quantity by weight of 13 w. % These
two conponents are mxed in an extruder and subsequently extruded in a

co-rotating dopblauserew 8O ext rudemnixihe temenarudel sattd nempéraihe of
extruder is such that the first zone is cooled and the second zone is

subsequent | yateatied iCnistpopsed dno o crelsd2006, Aftenpdiak rlétes of2mid. waphe

m xture thus_extrude .a t erat ure, of out 120 .C is poured jnto a
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thus reduced is mcronised with air in an 5 air jet m forma wax
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t hus prepared i onogeneousl ighted and dpes not exhibit any separation
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guantity by mg¥gﬁ? of 69.6 MF?Eébajth @gPﬁhn1gulgEé%e ?n a quantity %%I

wei ght of 10prbtettio®ko arsdepnl yureum pol yner in a quantity by weight of 20

w. % These three conpgnents ?re extruded in a co-rotating double screw
extruder and processed as described in Exanple 1. 15 The basic wax
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particle sizes afixabouta FHubatityThe wabglei néddIvbowtaddivitlebdrd um htpigggretus y
wei ght ed andql?a%%‘styn%g’ \?e)%g"lgiéf alBYEL Swgcpagfaaatnidogoliyﬂréu%epo]ymer 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 {is ground in combination with water,
additives and cc~solvents on a ball mill to form a wax dispersion having
an average particle size of about 5 [m. 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 weight of 78.3 wt. % with barium sulphate in a
quantity by weight of 11.7 wt. % and polyureum polymer in a guantity 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



application as nentioned in Exanple 1. 20 Exanple 3 A Fischer-Tropsch wax
having a nelting point of about 95 C is mxed in a quantity by wei ghtte®b006
78.3 wt. %wth bariumsulphate in a quantity by weight of 11.7 w. % and
pol yureum polynmer in a quantity by weight of 10 wt. % Extrusion takes
place in a co-rotating double screw 25 extruder at a tenperature of 120 C,
and the mxture is further processed as &escribed in Exanple 1. The wax
additive i s honbgeneously wei ghted and does not exhibit any separation in
t he appl i catquentiag byewdigbbedt iih.7 kxarfpked PFTE3QoBxempire ad gharfii s ar wefigapsch
wax having a_nelting point of about 95 C is mxed.in antity by wei ght
of 78.3 wt. %% th %arwﬁvgmnpﬁ%heé PHcs o2 Fprobdng c@&gﬂ%iwewﬁm\ﬁgm of
11.7 wt. % apd. R iI1Bnasqu J ot i f .10 %+ Xt K HSi on
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C, after whitghniibel aperatriroes oas, desonkbaditive Exdombeentoasly eaefghited aadt .
The wax_additive is honpgeneously weighted and 5 does not exhibit any
separ at? on i%Aes heotapishi el i B asFPatHtivbnéd the medapitdos. asxawprionsd Ain
quantity of %9§19 ?f pol ypr opyl ene wax having a nelting point of 160 Cis
m xed with § @ of “‘bari um sul phate and extruded in a 10 co-rotating double
screw extruder at a tenp@ratace of 170 C, after which the operations as
described in Exanple 1 are carried out. The wax additive is honbgeneously
wei ght ed and does not éxHiuBntitanyf sEgfagatfi oalipropy teaeappl iresiiodr aslting
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aving a nelting
10 co-rotating double screw extruder at a temperature of 170 °C, after which
the operations as described in 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 me]ting of the waxes occurs. Subsequently the
mixture is me]ted at a temperature of 140 °C and finaliy 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 lacquer 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 um. 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/cm?. The



point of 130 Cis mxed with 154 g of a Fischer-Tropsch wax and 26 g of
barium sul phate. This m xture is dispersed for 10 mnutes in a di SSOl\VEM 2006
during which time 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.
The plates thus obtained are reduced and processed further as described in
Exanple 1. The wax additive is honogeneously wei ghted and does not exhibit

any separation.
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Feb 2006 9 5 results included in the following table clearly show that the

wax

additive according to the present
i nproved behaviour in conparison with t

nYention exhibits a significantly
L%L%dditives that are currently

commerci al | y avaiTaplre. Tahlre_ T I5 RO Type. of SoftScr.atchCapabilitystability
t est Appl i ed dWP%Pfaddﬁ?vveiee$?§§ﬁstan@@§%1®éinﬁ%éw Féﬂ?&hhpﬁﬂﬂéﬁﬁ%‘?i)n
Manual wor kefl atiditivaeek fd0Candrestsosrage AammadhnggCKGKShhgthN homogenisation
Manual worked in 1 week 40°C and storage
According 2 OK 0K Slight oK
1¢ to sedimentation
Example 1
Formal- 4 Rejected 0K Stight 0K
dehyde sedimentation
polymer
15 Silica 3 Rejected 0K Formaticn of CK
bottom sediment
A* 5 Rejected CK Floatation 0K
B* 5 Rejected GK Fioatation oK
c* 5- Rejected 0K Floatation Points
b* 5 Rejected Rejected Separation into Many points,
Tight and heavy difficult to
particles; work in
floating and
sedimentation
20 E* 5- Lﬁejected 0K Floatation Points
Assessment: 1 = very good; 5 = poor.
Remarks:
25 A= Aguapoly 250 (modified polyethylene with emulgators),
Micropowders Inc., New York, USA.
B = Ceridust 3715 (micronised oxidated polyethylene wax},
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polymer Silica3RejectedOKFornmati on of OK bottom sedi nent 10 Feb 2006

A*5Rej ect edOKFIl oat ati onOK B*5Rej ect edOKFI| oat at i onOK

C*5- Rej ect edOKFI oat at i onPoi nts 0*5- Rej ect edRej ect edSepar ati on i nt oMany

points, light and heavydifficult to particles;work in floating and

sedi mentation E*5-Rej ect edoKFl oatation Pgjnts 1 Assessnent: 1 = very good; 5

= poor. Remarks: 25 A = Aguapoly 250 (nodified polyethylene with

enul gators), M cropowd U = Ceridust 3715

(m croni sed oxi dat ed pg(P;S?‘gt%{;ﬁ gnr]\%q\le\/\gé(r;g%éfoenf—'e ﬂ&%(’YG 10 d ari ant GrbH,

Gerst hof en, {(Ger many. C Ger@eudtdasil 3hbckofdedrmonitsred waont herwax), Cariant. D
= Aquapol yfI uo 411 (m xture of Fischer-Tropsch with PTFE and _enul gat or)

M or Opovcler § 5 £ = | anioe PN BES L FIEERSIE TF GSERe AR RAY R PTOaE0 )

Lubrizol, Ritterhude, Ger HE{Wr), Micropowders

5 E = Lanco PEW 1555 (Fischer-Tropsch wax with emultgator),

Ltubrizol, Ritterhude, Germany.

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

;Nhﬂe 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 benhind in the agglomerated form. After further

15 processing of the obtained mixture as described in Example 1, a final
separation in the application, 1like a water based protection system is
observed between the Tow-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 incrganic component is dispersed directly in the

molten wax.



Conparative exanple 1 A quantity of 176 g of polyethyl ene wax having a
melting 10 point of about 130 Cis heated to a tenperature of 140 ¢y ey 2006
Subsequently, 24 g of barium sul phate are added to the thus nolten

pol yet hyl ene wax while stirring at 2000 revolutions per mnute. It can be
clearly seen that barium sul phate disperses to an insufficient degree in
the nmolten wax, and thus remains behind in the agglonerated form After
further 15 processing of the obtained m xture as described in Exanple 1, a
final separation in the application, like a water based protection system
is observed between the |owdensity particles, which floats to the surface,
and the high-density particles, which sedinent to a significant degree.

From t hi £Idoid&rati ve exanple it follows that honpbgeneous weighting is 20
not achieved if the inorganic conponent is dispersed directly in the nolten
wax. 10 Feb 2006 11 CLAIMS 5 1. A nethod for encapsul ating an inorganic
conponent in a wax, characterized in that the nethod conprises the

fol bowi ng- steps: i) Subjtdoti hy teheapwoalansi €N cogsopeint aoBPemedr ithga fiekces

such that deaggl oneration. of the inorganic caonpo t takes place, which
step is qur@icggrbzlﬁd ih T't%ﬁ;é Hiedghd 6 m&rﬁée%atgg ﬂﬁﬂﬁw Be SWERSt unctioning 10

as a spacer to prevet @ﬂgg rati o -he . I GC e dd
subsequent |y increas?%ggt e #Zﬂ%e?&%ﬁ?g?%?%Fhébm Q?%?eqof?gﬁggﬁg% T?(%g a
val ue abeyeh timatnebidggméenpenatir eheofinbhgrwaxcomgdnentut €kdsy pd@oej nghiebt si de

the extruder the mxture obtained in step ii), and finally 15 iv) reducing
the sol i 8t4H éd Apxtigdeott om sheppiasefcs@fashe ovaxebvhim tAewakx dompt i ®iing an
,N9R920 6 COTRRDENY  MISEEL ) SEPB ) o' e FROERY e e, ek 0T
cool ed zone in partigyl afuh3b8Perdthyl $nGRE{IRUthe temperature of the mixture
from step i) to a vaiue above the melting temperature of the wax,
111} quickly cooling outside the extruder the mixture
obtained in step ii), and finally

15 iv) reducing the solidified mixture from step iii) so as to
obtain a wax comprising an inorganic component, wherein steps i)-ii) are
carried out in an extruder, with the extruder comprising a cooled zone
and a heated zone, in which cooled zone in particular step 1) is carried
out.

20 2. A method according to c¢laim 1, characterized in that the
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 ii).

3. A method according to any one or more of the claims 1 - 2,

25 characterized in that 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.
4, A method according to claim 3, characterized in that barium
sulphate is used as the inorganic component. |

30 5. .- A method according to any one or more of the claims 1 - 4,

characterized in that the density of the inorganic component ranges from



out. 20 2. A nethod according to claim1, characterized in that the heated
zone of the extruder conprises a tenperature gradient with a Startiﬂ@Febzooﬁ
tenperature corresponding to roomtenperature and an end tenperature
corresponding to the tenperature set in step ii). 3. A method according to
any one or nore of the clains 1 - 2, 25 characterized in that the inorganic
conponent is selected fromthe group ofl4etal oxides, in particular
titani um di oxi de, zinc white, sul phates, silicates, carbonates and sili cas,
or a conb? i@ fefh 3tereof. 4. A method according to claim3, characterized in
that barium sulphate s used as the iporganic conmponent. 30 5. .A nethad
accordinggto any one 8rmﬁ£ﬂ%F&FC?ﬂ£ng|§?ﬁ%wloﬁe4THR8H56§¢§g?iS@ﬂmFnghgp t he
density o i ani.c e r .10 b 6,12

gl 6 K et hod Beabralag T ARy Bhe o Mera ol Fne el arme " LAgH he.
charact erp@legropytdnat tlhe nasches-Brpybh hetaxes Warghestieh as pabyetdhehens,ly
pol ypropyl ene or Fischer-Tropsch waxes, whether or not chemcally 5

nodi Ei ed, Nl 18&A% » sy ritafét bxn et ¢ swich aschariisd aWak esxahdinfoMOAhE aNaRERS . 6F a
nat ural wax uch as_ bee wax and _carnauba wax, or,K a conbination(g%hereof. 7.
A net hod %céﬁfﬁ? g 15 an$¥Shedor Pifor 631 AhtheCRTTEUAR 19X, 697 éhatUREE31'28d in
that stepiigreh® carried out in the presence of one or 10 nore additional
conponents selected fromthe group of polymers and resins, preferably

pol ytetratl uoret hyl ena, mptHoduetsndiat yierasyotne wremoforofatdehyidems 1 - 6,
condensates. 8. A nethod according to any one or nore of the claims 1 - 7,
char act er§@saci ariczedt 1af £Bat stl@p V) st e nieduedd i Xhar eresersabpected of o

15 Form CramSALIAN EEAL TRRLOMD ATl A iR Gy o BoRolher e
resins, preferably polytetrafluorethylene, polyureum polymers or
ureumformaldehyde condensates.

8. A method according tc any one or more of the claims 1 - 7,
characterized in that after step iv), the reduced mixture is subjected to
15 a micronisation treatment with air in an air jet mill, with a micronised
wax particle being obtained.
G. A wax particie obtained by carrying out the method
according to any one or more of the claims 1 - 8, characterized in that
the amount of inorganic component ranges from 1 to 5% by volume, based on
20 the volume of the wax particle, which inorganic component s
homogeneously distributed in the wax matrix wherein the density of the
wax particle thus obtained ranges from 1.0 to 1.4 g/cm’.
10. A wax particle according to claim 9, characterized in that
the spacing between the inorganic components in the wax matrix varies
25 between 0.5 and 2.5 um.

11. A wax particie according to any one or more of the claims

g - 10, characterized in that the size of the wax particle ranges from 1

to 50 pm.
12. A method for preparing a wax dispersion, using a wax
30 particle according to any one or more of the claims 9 --11, characterized

in that the wax particle 1is ground in the presence of one or more



9. A wax particle obtained by carrying out the nethod according to any one
or nore of the clains | - 8, characterized in that the anount of ianQ%giBOG
conponent ranges froml to 5% by volunme, based on 20 the volune of th %
particle, which inorganic conponent is honbgeneously distributed in the wax
matri x wherein the density of the wax particle thus obtained ranges from
1.0to 1.4 g/cnB. 10. A wax particle accb}ding to claim9, characterized in
that the spacing between the inorganic conponents in the wax matrix varies
25 bet weerf00r®ednd 2e5ephed 11roma Wk paeud cbe HetUnHdi TR 106, arky varisor Sfore
of the claiqs 9 - %0, c@aracterizEd gn thﬁ% the..size .of the wax particle
ranges fr ot ie”ttsoa% ﬁjf TE> AP et hdd ¥ Br gﬂérqﬁaeﬁm\%x di spersion, using
a vax S0 particle acaredhnds {0, ARY: ONGeOkc I OT1d NAYChAL B hovelds tne
characterized in that the wax particle is ground i1 n the presence of one or
more 10 Fefz2006 131] conponent &isseleahedbfaiomitine var ogiphef maater ,accesding,

sol vents, co-_solvents and additives so as to formthe wax di spersion. 13.
Use of a wWaxCpaim Léle aetor-dicagd toobent ionesystenpre of the clainms 9 - 11 or

a wax di spersion obtained by using the nethod according 5 to claim12 in
wat er - based protection systens.



