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DESCRIPTION

[0001] The invention relates to a wax composition comprising linear hydrocarbons, branched
hydrocarbons and oxidized hydrocarbons, wherein the composition is characterized by a
congealing point from 68° C to 110° C, an acid number in the range of 3 to 30 mg KOH/g, a
saponification number of 20 to 90 mg KOH/g and a needle penetration at 25° C of below 15
1/10 mm. The invention further relates to an aqueous dispersion comprising the wax
composition and a method of manufacture of both the wax composition and the dispersion.
The wax composition can be used to fully or partially substitute Carnauba wax or Candelilla
wax.

Background of the invention

[0002] Wax composition with distinct properties like a specific congealing point, acid number,
saponification number and needle penetration can be used for different applications such as
coating for fruits, papers, tablets, candies or sweets, hardening or thickening agent in
cosmetics, ingredients in deodorants, polishing agents, waterproofing of leather products,
candles, finishing of wood or mold release agents. Furthermore, these wax compositions often
used in the toner and ink industry because of its unique technical profile combining gloss,
hardness, relatively sharp melting point, rub/slip properties and good compatibility with
polyester resins.

[0003] Natural waxes (e. g. Carnauba wax) with such properties have a relatively high price
due to its limited availability. Furthermore, they are complex compositions comprising aliphatic
esters and acids, alcohols, aromatic acids, paraffins, diols, saponifiable and unsaponifiable
components and resins.

[0004] Waxes in general are mostly defined as chemical compositions, which have a drop
melting point above 40° C, are polishable under slight pressure, are knead-able or hard to
brittle and transparent to opaque at 20° C, melt above 40° C without decomposition, and
typically melt between 50 and 90° C with exceptional cases up to 200° C, form pastes or gels
and are poor conductors of heat and electricity.

[0005] Waxes can be classified according to various criteria such as e.g. their origin. Here,
waxes can be divided into two main groups: natural and synthetic waxes. Natural waxes can
further be divided into fossil waxes (e.g. petroleum waxes) and non-fossil waxes (e.g. animal
and vegetable waxes such as Carnauba wax). Petroleum waxes are divided into
macrocrystalline waxes (paraffin waxes) and microcrystalline waxes (microwaxes). Synthetic
waxes can be divided into partially synthetic waxes (e.g. amide waxes) and fully synthetic
waxes (e.g. polyolefin- and Fischer-Tropsch waxes).

[0006] Paraffin waxes are originating from petroleum sources. They are clear, odor free and
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can be refined for food contact. They contain a range of n-alkanes and branched alkanes as
well as some cyclo-alkanes. Raw or crude paraffin waxes (slack waxes) have a great number
of short-chained alkanes ("oils"), which are removed when further refined. Different
distributions and qualities of paraffin waxes can be obtained. Refining may include deoiling,
distillation and hydrogenation.

[0007] Synthetic Fischer-Tropsch waxes or hydrocarbons originating from the catalyzed
Fischer-Tropsch synthesis of syngas (CO and H5) to alkanes contain predominantly n-alkanes,

a low number of branched alkanes and basically no cyclo-alkanes or impurities like e.g. sulfur
or nitrogen. In return the number of olefins and oxygenates (i.e. oxidized hydrocarbons such
as alcohols, esters, ketones and/or aldehydes) may be higher and different to petroleum based
waxes. Fischer-Tropsch waxes can generally be classified in low melting (congealing point of
20 to 45 °C), medium melting (congealing point of 45 °C to 70° C) and high-melting
(congealing point of 70 to 105 °C).

[0008] Another source for synthetic waxes/hydrocarbons are products obtained from the
oligomerization/polymerization of olefinic monomers, possibly followed by hydrogenation. Such
polyolefins can have a high degree of branching and/or high molecular weight M,, above 4.000

g-mol!. They may also show wax-like characteristics and are therefore well suited to be
blended with other (hydrocarbon) waxes to adjust the properties thereof.

[0009] Additionally, all hydrocarbon waxes can be oxidized by different methods, the easiest
one being the process of reacting waxes with oxygen or air, preferably in presence of a
catalyst. The oxidation introduces different functionalities (hydroxyl-, carbonyl-, carboxyl-
groups etc.) and is generally carried out without changing the alkyl-branching or total carbon
number of the molecules. A typical ratio of functionalities formed during oxidation is 1.5 parts
ketones to 1 part acids to 1 part esters to 1 part hydroxyls. Formed internal esters (e.g.
lactones) can be opened by saponification with metal soaps, which also saponifies the other
carboxyl sites in the oxidized wax molecule. The degree of oxidation reflected for example by
the acid number of the oxidized wax can be adjusted by the oxidation procedure. Therefore,
the content of oxidized hydrocarbons can be adjusted.

[0010] In general polyolefin waxes (see above) have higher molecular weights than paraffin or
Fischer-Tropsch waxes resulting in higher viscosities and a different chemical structure. Due to
different monomer building blocks (ethylene, propylene, alpha-olefin or mixtures thereof) and
the production of polyolefin waxes they have a larger number of molecules with two carbon
atoms difference per molecule depending on the used building block(s), for example. The
same is true for most of the oxidized derivatives thereof. Polyolefin waxes also have a different
pattern of branches, up to very long branches in the side chains.

[0011] The use of oxidized and/or saponified Fischer-Tropsch waxes in wax powders for
impregnating gypsum is known from WO 2016096136.
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[0012] US 2255242 discloses an "artificial Carnauba wax" consisting essentially of a fat having
a melting point higher than 20 °C and coumarone-indene resin having a melting point higher
than 100° C and being completely soluble in mineral spirits at normal room temperature, the
fat and the coumarone-indene resin being included within the approximate reciprocal ratio of
2:3 parts of one with 3:2 parts of the other.

[0013] GB 844382 discloses oxidized FT-waxes (e.g. Duroxon H-110: MP=90-95°C, Acid=15-
30, Sap=60-75, Pen=2-4) for heat transfer inks.

[0014] GB 973291 discloses carbon transfer inks with Carnauba wax substitutes consisting of

waxes of the general formula ROOC-C,H,,-COOR", in which n is an integer from 2 to 8, m is

an integer of 2n, and when n is 2, m may also be n; R is an alkyl group derived from a straight

chain aliphatic alcohol having from 16 to 22 carbon atoms, and R! is either R or hydrogen.
Examples for that are di-docosyl succinate, di-docosyl sebacate, mono-docosyl maleate,
mono-docosyl succinate or di-docosyl pimelate.

[0015] US 4293345 discloses more complex wax compositions for replacing Carnauba or
Montan wax consisting of (a) esters of phenols or aromatic, aliphatic or cycloaliphatic alcohols
having at least 1 to 10 primary or secondary hydroxyl groups; (b) amides of ammonia or
aliphatic, cycloaliphatic or aromatic amines having at least 1 to 15 primary or secondary amino
groups; (c) salts of alkali metals or alkaline earth metals, amphoteric metals, heavy metals, of
ammonium or of a compound containing a tertiary amino group.

[0016] US 20110223527 discloses the use of FT-wax, oxidized wax or paraffin with
polyethylene wax as replacement for Carnauba wax in toners.

[0017] US 2917392 describes the hardening of oxidized FT-waxes by saponifaction to obtain
waxes similar to Carnauba wax.

[0018] And finally, GB 860688 discloses specific oxidized FT-waxes as replacement for
Carnauba wax. In the introductory part it is also mentioned that polyethylene may be blended
to increase hardness and toughness of oxidized waxes with a low hardness for replacing
Carnauba, but then emulsion forming properties usually suffer.

[0019] Therefore, it still exists a need for an improved wax composition, which not only
matches the chemical properties but also has similar physical properties and provides the
same benefits as Carnauba wax does in the different applications.

Description of the invention

[0020] The object of the invention can surprisingly be achieved with a wax blend comprising
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» linear and branched wax hydrocarbons having 15 to 110 carbon atoms; and
« oxidized hydrocarbons,

that is characterized by

s a congealing point from 68° C to 110° C,

» an acid number of 3 to 30 mg KOH/g,

« a saponification number of 20 to 90 mg KOH/g, and
¢ a needle penetration at 25° C of below 15 1/10 mm.

[0021] The wax hydrocarbons form the base of the composition providing the required wax
properties, whereas the oxidized hydrocarbons provide the functionality and the required acid
and saponification number.

[0022] Hydrocarbons according to the invention are molecules consisting exclusively of carbon
and hydrogen, such as alkanes. Wax hydrocarbons as the term is used herein are
hydrocarbons having 15 to 110 carbon atoms. Oxidized hydrocarbons are hydrocarbon
molecules comprising at least one oxygen moiety selected from the group consisting of
hydroxyl, carbonyl, carboxylate or lactone. Molecules in which the carbon chain is linear
include oxidized hydrocarbons that are without branched and cyclic structures.

[0023] The wax hydrocarbons may be synthetic hydrocarbons and the oxidized hydrocarbons
may originate from synthetic hydrocarbons, both preferably obtained by the Fischer-Tropsch
synthesis, which according to the invention are defined as hydrocarbons originating from the
Cobalt- or Iron-catalyzed Fischer-Tropsch synthesis of syngas (CO and Hy) to alkanes. The

crude product of this synthesis is separated into liquid and different solid fractions by
distillation. The hydrocarbons contain predominantly n-alkanes, a low number of branched
alkanes and basically no cyclo-alkanes or impurities like e.g. sulfur or nitrogen.

[0024] Fischer-Tropsch waxes consist of methylene units and their carbon chain length
distribution is according to one embodiment characterized by an evenly increasing and
decreasing number of molecules for the particular carbon atom chain lengths involved. This
can be seen in GC-analyses of the wax.

[0025] The branched molecules of the Fischer-Tropsch wax preferably contain more than 10
wt.-%, more preferably more than 25 wt.-% molecules with methyl branches.

[0026] Furthermore, the branched molecules of the Fischer-Tropsch wax preferably contain no
quaternary carbon atoms. This can be seen in NMR-measurements of the wax.

[0027] The terms "Fischer-Tropsch waxes" or "waxes obtained from the Fischer-Tropsch
synthesis" are used herein synonymously / interchangeable.
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[0028] The oxidized hydrocarbons from the Fischer-Tropsch synthesis may be produced by
the subsequent reaction of the wax hydrocarbons with air at elevated temperatures with or
without the use of a catalyst until the desired acid and saponification number are obtained.

[0029] In an especially preferred embodiment the wax composition further comprises a
polyolefin wax. The polyolefin wax further improves the required hardness of the wax
composition, which is defined by the needle penetration at 25° C, which preferably is equal to
or below 10 1/10 mm, more preferably equal to or below 8 1/10 mm.

[0030] The wax composition may comprise the polyolefin wax in an amount of 0.1 to 5 wt.-%,
preferably 0.5 to 2 wt.-%.

[0031] The polyolefin wax preferably is a polyalpha-olefin wax, more preferably a
hyperbranched polyalpha-olefin wax, most preferably a hyperbranched polyolefin wax having a
softening point of between 70° and 80° C and a molecular weight M, determined by gel

permeation chromatography of above 4000 g-mol'!. The polyalpha-olefin wax preferably
originates from the polymerization of alpha-olefins having at least 14 carbon atoms, preferably
having between 14 and 30 carbon atoms. Hyperbranched polyalpha-olefin waxes comprise
additional branching in at least some of the sidechains, which means that the alpha-olefins
polymerized are branched alpha-olefins or mixtures of branched and linear alpha-olefins.

[0032] In further preferred embodiments the wax compositions additionally have independent
of each other one or more of the following properties:

» a congealing point between 76° and 110° C, preferably between 76° and 90° C, more
preferably between 76° and 85° C,

¢ an acid number of between 3 and 20 mg KOH/g or 6 and 20 mg KOH/g, preferably
between 3 and 15 mg KOH/g or 6 and 15 mg KOH/g, more preferably between 10 and
15 mg KOH/g,

e a saponification number of between 25 and 80 mg KOH/g, preferably between 25 and

35 mg KOH/g,

a drop melting point of between 80 and 88° C, preferably between 84 and 88° C,

a DSC melt peak at 82 to 84° C,

a color of below 1, preferably equal to or below 0.5, and

+ aclear and transparent liquid melt phase.

[0033] According to a further preferred embodiment the molar mass (number average) of the
wax hydrocarbons and/or the oxidized hydrocarbons is between 300 to 1500 g-mol’’,

preferably between 400 to 1300 g-mol' and more preferably between 500 to 800 g-mol".

[0034] The content of molecules of the wax hydrocarbons and/or the oxidized hydrocarbons in
which the carbon chain is linear may be above 75 wt.-%, preferably above 80 wt.-%
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[0035] The branched molecules of the wax hydrocarbons and/or oxidized hydrocarbons
preferably contain more than 10 wt.-%, more preferably more than 25 wt.-% molecules, with
methyl branches and optionally the molecules comprise no quaternary carbon atoms.

[0036] In preferred embodiment the oxidized hydrocarbons are fully or partially saponified.
Saponification can be conducted by adding metal soaps to the oxidized hydrocarbons, which
opens the internal esters (e.g. lactones) and/or saponifies the carboxyl sites in the oxidized
molecules, which increases the saponification number.

[0037] The wax composition preferably consists to more than 50 wt.-%, more preferably to
more than 90 wt.-%, exclusively of the above defined polyolefin wax, wax hydrocarbons and
oxidized hydrocarbons.

[0038] The wax composition may also be mixed with Carnauba wax to replace the Carnauba
only partially. Therefore, the invention also covers an embodiment in which the wax
composition comprises up to 75 wt.-%, preferably up to 90 wt.-% Carnauba wax. According to
a further embodiment the wax composition may be a partially substituted Carnauba wax
composition comprising the wax composition as defined herein and Carnauba wax in a weight
ratio of 1:9 to 9:1, preferably 1:3 to 3:1.

[0039] According to a further embodiment of the invention the wax composition is part of an
aqueous dispersion comprising the wax composition as described above, water and optionally
a surfactant.

[0040] The oxidized hydrocarbons within the wax composition allow emulsification without
(external) emulsifier by adding strong bases like e.g. potassium hydroxide.

[0041] The surfactant may be a non-ionic emulsifier e.g. an ethoxylated alcohol or a
combination of such a non-ionic emulsifier with anionic emulsifiers e.g. saponified fatty acids.

[0042] The solid content of the dispersion may be above 20 wt.-%, the Brookfield viscosity at
25° C below 500 mPa-s and the average particle size (number average) dsg measured by

laser diffraction below 1 um, preferably below 0.5 pm.

[0043] Such dispersions may be used for impregnating wood particle boards, green boards or
other construction materials.

[0044] A further aspect of the invention is a method of preparing a wax composition as
described above comprising at least the following steps:

= providing as components wax hydrocarbons, oxidized hydrocarbons and optionally a
polyolefin wax,
» mixing the components in a molten state with each other to obtain the wax composition,
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and
« solidifying the wax composition, preferably by spray cooling or pastillation or slabbing.

[0045] In a preferred embodiment the process further comprises a subsequent milling of the
wax composition in a jet mill after the solidification.

[0046] Another embodiment of the invention is a method of producing an aqueous wax
dispersion comprising at least the following steps:

» providing the wax composition according to the invention in a molten state,

= adding water and surfactant to the molten wax composition,

+ emulsifying the components together in a high pressure homogenizer, an autoclave or
with a ultrasonic sonotrode.

[0047] Yet a further embodiment of the present invention is the use of the wax compositions to
fully or partial replace Carnauba wax or Candelilla wax in existing formulations requiring the
use of Carnauba wax or Candelilla wax.

[0048] All congealing points mentioned herein have been measured according to ASTM D 938,
all acid numbers according to ASTM D 1386, all saponification number according to ASTM D
1387, all needle penetrations either at 25° C or at 40° C according to ASTM D 1321, all
softening points according to ASTM D 36, all drop melting points according to ASTM D 127 and
the color according to ASTM D 1500.

[0049] The wax composition or the partially substituted Carnauba wax composition of the
present invention may be used as part of a polish, personal care or toner, preferably a shoe
polish, a car polish, a plastic polish, a metal polish or a food coating or a lip care or a chemical
toner. The above polish, personal care or toner composition preferably comprises 1 to 50 wt.-
% of the wax composition or partially substituted Carnauba wax composition, more preferably 2
to 30 wt.-%, most preferably 3 to 15 wt.-% or 5 to 12 wt.-%.

[0050] Typical exemplary recipes in which Carnauba wax and/or the wax compositions
according to the invention can be used are listed below:

e Furniture wax:
o 113 g Carnauba wax (flakes or granules)
o 453 g Beeswax (flakes or granules)
o 0.946 | Turpentine
* Wood wax:
o 25 g Carnauba wax
o 25 g Candelilla wax
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o 100 g bleached Beeswax or Microcrystalline wax

@]

(s}

@]

25 ml double boiled Linseed oil
700 ml odorless thinner
75 ml Citrus solvent

s Car polish:

s}

@]

(s}

s}

@]

25 ml Coconut Oil

20 g Carnauba Wax

10 g Beeswax

37.5 ml White Vinegar

3 ml of essential oils (e.g. 1.5 ml Scotch Pine + 1.5 ml of Fir Needle)

e Wax polish:

@]

o

s}

@]

10 g Carnauba wax

89 g Beeswax

1 g Colophony

150 g Balsam turpentine oil T

« Wipe care product for the simultaneous care and cleaning of non-porous vehicle
surfaces:

@]

(s}

@]

(s}

0.2 wt.-% crosslinked polyacrylic acid polymer (Carbopol EZ-31 from Lubrizol)
0.95 wt.-% silicone mixture (90 wt.-% Dow Corning 200 Fluid and 10 wt.-% Dow
Corning 2-1912 Fluid)

1.98 wt.-% Carnauba wax emulsion (22% solid content)

96.08 wt.-% Deionized water

0.04 wt.-% Titanium dioxide

0.1 wt.-% preservative (Dimethylol-5,5-dimethylhydantoine, Dan-toguard Plus from
Lonza)

0.25 wt.-% Triethanolamine (99%)

0.4 wt.-% low molecular silicone ether

» Fostering polish without solvent:

o

@]

o

3 wt.-% Phosphated alcohol ethoxylate (polyfunctional surfactant, TENSAN P894P
from Neochem)

2 wt.-% non-ionic surfactant (POLYGON PC 1711 from Neochem)

2 wt.-% dispersing agent (POLYGON PC 1395 from Neochem)

0.1 wt.-% Methyl-(chlor-)isothiazolinone

0.1 wt.-% fragrance

77.5 wt.-% water

15 wt.-% Carnauba wax emulsion

0.3 wt.-% non-ionic thickener (POLYGON PC 2020 from Neochem)

e Lip care:

@]

o]

o

a

(s}

7 g Beeswax (white, bleached)
37.5 ml almond oil, refined

2.5 g Carnauba wax

0.1 g pearlescent pigment

1.5 ml Fluidlecithin CM

= Shoe polish:
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7.9 wt.-% Carnauba wax
7.9 wt.-% partly saponified ester wax (Licowax O from Clariant)
1.0 wt.-% Ester of montanic acids with multifunctional alcohols (Licowax E from
Clariant)
2.0 wt.-% non-polar polyethylene wax (Licowax PE 520 from Clariant)
1.2 wt.-% Ozocerite wax (Ozokerit 2089)
14.8 wt.-% Paraffin wax (Sasolwax 5603)
o 73.1 wt.-% Petroleum sprit
» Toner Compositions:
1.a)

o

a

o]

a

o

o]

90 wt.-% styrene-acrylic resin (CPR100 from Mitsui)
4 wt.-% carbon black
1 wt.-% charge controlling agent (Copy charge N4S from Clariant)
4 wt.-% Carnauba wax
1 wt.-% flowing agent (silica-based, HDK from Wacker)
5 g thereof mixed with 95 g iron powder
2. b)
17.2 wt.-% polyester resin
69 wt.-% styrene-acrylic resin
3.9 wt.-% Carnauba wax
8.6 wt.-% carbon black
0.9 wt.-% zirconium compound
0.4 wt.-% hydrophilic silica
3.0)
28.2 wt.-% styrenic resin
5.6 wt.-% cyclized rubber
1.1 wt.-% charge controlling agent
1.2 wt.-% carbon black
28.2 wt.-% paraffin wax

28.2 wt.-% Carnauba wax
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10 g thereof mixed with 0.1 g zinc stearate powder, 0.1 g hydrophobic silica and
90 g magnetite and epoxy resin

Examples

[0051] Table 1 shows the physical data of a Carnauba wax T3-grade compared to an oxidized
Fischer-Tropsch wax (Sasolwax NCM 9381, available from Sasol Wax GmbH) and an oxidized
polyethylene wax (AC6702 from Honeywell). As one can see some of the properties such as
acid number and dropping point already show a good fit, but especially the hardness
(penetration) does not fulfill the requirements of a suitable Carnauba wax replacement.

Table 1: Comparison of Carnauba wax with existing products.

Method Unit {Carnaubawax {Sasolwax NCM{AC 6702 PEox
T3 (comp.) 9381 (comp.) {from Honeywell

Drop melting point °C ~84 86.5 88

ASTM D 127

Congealing point °C 76-82 78 -

ASTM D 938

Color ASTM D 1500 - yellow 0.9 Light yellow

Acid number ASTM D {img 5-15 27 14

1386 KOH/g

Saponification mg 80-90 58 -

number ASTM D 1387 { KOH/g

Needle Penetration 0.1 0-1 16 90

@25°C ASTM D 1321 jmm

Needle Penetration 0.1 1 41

@40°C ASTM D 1321 jmm

DSC Melt peak °C 83.6 76.6 -

[0052] Table 2 shows the formulation of wax compositions comprising commercially available
wax hydrocarbons and oxidized hydrocarbons with distinct properties according to the
invention and with typical carbon number distributions (see table 3 and Fig. 1-3, displayed in in
wt.% against carbon number, the carbon number was determined by gas chromatography
according to EWF-method 001/03 of the European Wax Federation) as well as mixtures

thereof with polyolefin waxes, which were produced by melt-blending the individual
components together and solidifying them afterwards.

Table 2: Formulation of different wax compositions (blends).

Components Blend 1 Blend 2 Blend 3 Blend 4
Sasolwax C80* 50 wt.-% 49 wt.-% 45 wt.-%
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Components Blend 1 Blend 2 Blend 3 Blend 4
Sasolwax H1* S wt.-% 5 wt.-%
Sasolwax NCM 9381* 50 wt.-% 50 wt.-% 95 wt.-% 50 wt.-%
Polyboost 165 1 wt.-%

*all available from Sasol Wax GmbH

Table 3: Carbon number distribution of commercially available waxes Sasolwax C80, H1 and
NCM9381 determined by gas chromatography according to EWF-method 001/03 of the
European Wax Federation.

NCM Carbonno. {Wt.-% Carbon no. {Wt.-% Carbon no. {Wt.-%

9381
12 0.1 31 1 50 3.4
13 0.1 32 1.2 51 3
14 0.2 33 1.6 52 2.7
15 0.3 34 1.9 53 2.4
16 0.1 35 2.7 54 1.7
17 0.3 36 3.2 55 1.6
18 0.4 37 3.5 56 1.6
19 0.4 38 3.9 57 1.2
20 0.4 39 4 58 1.1
21 0.5 40 4.6 59 1
22 0.5 41 4.7 60 0.8
23 0.5 42 5 61 0.5
24 0.7 43 5 62 0.5
25 0.6 44 5 63 0.4
26 0.6 45 4.9 64 0.3
27 0.6 46 4.6 65 0.3
28 0.7 47 4.4 66 0.1
29 0.7 48 4.1 67 0.1
30 0.8 49 3.7 68 0.1

C80 Carbonno. {Wt.-% Carbon no. {Wt.-% Carbon no. {Wt.-%
20 0.1 36 5 52 1.6
21 0.1 37 57 53 1.3
22 0.1 38 6.2 54 1
23 0.1 39 6.6 55 0.8
24 0.1 40 6.6 56 0.7
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C80 Carbonno. {Wt.-% Carbon no. {Wt.-% Carbon no. {Wt.-%
25 0.1 41 6.5 57 0.5
26 0.2 42 6.2 58 0.4
27 0.3 43 5.8 59 0.3
28 0.4 44 52 60 0.2
29 0.6 45 4.8 61 0.2
30 0.8 46 4.3 62 0.1
31 1.1 47 3.8 63 0.1
32 1.6 48 3.3 64 0.1
33 2.3 49 2.8 65 0.1
34 3.2 50 2.3
35 4.2 51 1.9

H1 Carbonno. {Wt.-% Carbon no. (Wt.-% Carbon no. {Wt.-%
24 0.1 50 1.8 76 1
25 0.1 51 1.7 77 1
26 0.1 52 1.7 78 1
27 0.2 53 1.6 79 0.9
28 0.2 54 1.6 80 0.9
29 0.3 55 1.6 81 0.9
30 0.5 56 1.5 82 0.9
31 0.7 57 1.5 83 0.8
32 1 58 1.5 84 0.8
33 1.5 59 1.5 85 0.8
34 2 60 1.5 86 0.7
35 2.4 61 1.5 87 0.7
36 2.8 62 1.4 88 0.7
37 3 63 1.4 89 0.6
38 3.1 64 1.4 90 0.6
39 3.1 65 1.4 91 0.6
40 3.1 66 1.4 92 0.5
41 3 67 1.4 93 0.5
42 2.9 68 1.4 94 0.5
43 2.7 69 1.3 95 0.5
44 25 70 1.3 96 0.5
45 2.4 71 1.3 97 0.4
46 2.2 72 1.3 98 0.4
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H1 Carbon no. {Wt.-% Carbon no. {Wt.-% Carbon no. {Wt.-%
47 21 73 1.1 91 0.4
48 2 74 1.1 100 0.4
49 1.9 75 1.1 101 0.3

[0053] Polyboost 165 is a hyperbranched (high amount of branching and high length of the
branches) polyalpha-olefin wax from the company Limdon Specialty with a softening point
according to ASTM D 36 of 74° C, a needle penetration at 25° C of 5 1/10 mm, a molecular
weight M, and a polydispersity M,,/M;, both determined by gel permeation chromatography, of

M, = 4400 g mol! and M,,/M, = 8.

Table 4: Physical data of different wax compositions.

Sasolwax NCM {Blend 1 jBlend 2 {Blend 3 {Blend 4

9383 (comp.) (inv.) (inv.) (inv.) (inv.)
Drop melting °C 109 86.3 86.3 96.3 97.1
point ASTM D
127
Congealing point {°C - 82.5 825 81.5 82.0
ASTM D 938
Color ASTM D - 15 0.5 0.5 0.5 <0.5
1500
Acid number mg 14 13.5 13.5 257 13.5
ASTM D 1386 KOH/g
Saponification mg 37 29.0 290 550 290
number ASTM D {KOH/g
1387
Needle 0.1 12 10 8 12 8
Penetration mm
@25°C ASTM D
1321
Needle 0.1 27 26 23 32 24
Penetration mm
@40°C ASTM D
1321
DSC Melt peak °C - 82.7 82.5 82.4 83.0

[0054] The wax compositions according to the invention, especially inventive blend 2, showed
a much better fit to Carnauba wax with regard to the hardness and melt behavior (e.g. DSC
melt peak, see table 4). Furthermore, the color was much lighter than pure Carnauba wax and
the liquid melt phase is clear and transparent compared to a non-soluble turbid appearance,
which both may have advantages in certain applications, such as coatings. A saponified
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oxidized Fischer-Tropsch wax (Sasolwax NCM 9383) showed a too high drop melting point, but
may be used as further blend component to modify the saponification number.

[0055] Inventive blend 2 shows a very good coating behavior on PET films.

[0056] In table 5 the physical data of mixtures of Carnauba wax with the wax composition of
blend 2 can be seen. The Carnauba wax T3 can therefore be fully or partially replaced by the
inventive blend 2.

Table 5: Physical data of different mixtures of Carnauba wax and blend 2.

Carnaubawax { 25% 50% 75% 100%
T3 Blend 2 {Blend 2 {Blend 2 {Blend
2
Drop melting point {°C 85.7 83.8 83 84 86.3
ASTM D 127
Congealing point °C 77.5 76.5 78.5 80.5 82.5
ASTM D 938
Color ASTM D 1500 |- yellow 7.2 6.4 42 0.5
Acid number ASTM {mg 6 7.9 9.75 11.6 13.5
D 1386 KOH/g
Saponification mg 89 74 59 44 29.0
number ASTM D KOH/g
1387
Needle Penetration 0.1 0 1 2 5 8
@25°C ASTM D mm
1321
Needle Penetration 0.1 1 4 5 12 23
@40°C ASTM D mm
1321
DSC Melt peak °C 82.3 79.9 78.5 80.8 82.5

[0057] As the gloss of Carnauba wax compositions on different materials is an important
criteria for a lot of applications, the gloss of the inventive wax blends on paper and steel have
been compared to pure Carnauba wax (see table 6).

Table 6: Gloss Units (GU) of different mixtures of Carnauba wax and blend 2.

Carnaubawax j 25% 50% 75% 100%
T3 Blend2 {Blend 2 iBlend 2 {Blend 2
Before 58 38.1 234 30 21.6
60° Gloss |polishing
(paper) After 401 58 43 476 38.6
polishing
Before 2.8 6.2 9.6 7.4 6.5
60° Gloss |polishing
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Carnaubawax i 25% 50% 75% 100%
T3 Blend2 {Blend 2 iBlend 2 {Blend 2
(steel) After 50.7 446 43.3 64.4 55.5
polishing

[0058] For the gloss determination paper and steel have been coated with the respective wax
blends in a film thickness of 120 um (wet). Afterwards the gloss was measured according to
ASTM D 523 before and after polishing at a specular angle of 60° using a BYK Gardener
Micro-Tri-Gloss meter. The Gloss Unit (GU) of 100 is assigned to a highly polished, plane,
black glass with a refractive index of 1.567 for the sodium D line. That means the nearer the
value is to 100 GU the better is the glossiness. As it can be seen from the gloss values (table
6) wax blend 2 and mixtures thereof with Carnauba wax show better or at least similar gloss
values compared to pure Carnauba wax, especially without polishing.

[0059] In a further step aqueous dispersions of Carnauba wax, oxidized Fischer-Tropsch wax
and inventive blend 2 were produced (see table 7) with an ultrasonic sonotrode (Hielscher
Sonotrode UP400st). The components were heated to 95°C and properly mixed by stirring to
form pre-emulsions. Then the stirred pre-emulsions were emulsified by using the Sonotrode
without pulsing for 3 minutes adjusted at 200 W (resulting in 100-150 W) with an amplitude of
100%. Subsequently the emulsions were cooled in an ice bath to obtain the dispersions. The
stability and particle size distribution of the resulting dispersions has been tested (table 7) and
it was found that the dispersion of the inventive wax blend 2 shows comparable or even better
results regarding these parameters compared to Carnauba wax.

Table 7: Formulation of aqueous dispersions and its properties.

Component [wt.- jDescription {Dispersion 1 |Dispersion 2 {Dispersion 3
%] (comp.) (comp.) (inv.)
Water 70 70 70
Novelution 2205 {2428+150EQ{5 5 5
Carnaubawax T3 25

Sasolwax NCM Ox. FT-Wax 25 12.5
9381

Sasolwax C80 FT-Wax 12.25
Polyboost 165 PO-Wax 0.25
Test Unit

Brookfield mPa-s 102 190 192
viscosity @ 25° C

Conductivity pNS/cm 105 122 112
Centrifuge test % 2 6 2

dMm Mm 1.486 0.701 0.592
d50 Mm 1.22 0.545 0.489
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Component [wt.- {Description {Dispersion 1 |Dispersion 2 {Dispersion 3
%] (comp.) (comp.) (inv.)
doo Mm 2.906 1.469 1.18
specific surface m2/mi 8.363 16.46 17.8

[0060] The centrifuge test is a quick test for the stability of the dispersions. 10 ml of the wax
dispersion were filled into a glass with a scale of 0.1 ml and centrifuged for one hour at 3100

min~! (2300 G). Afterwards the content of free water, which was formed on the bottom of the
glass was determined and is indicated above in percent. The lower the value the higher is the
stability of the dispersion.

[0061] The particle size was measured by laser diffraction with an instrument from Beck-man
Coulter (LS13320) using 5 drops of the dispersion diluted in 30 ml distilled water. The lower the
particle size the better is the dispersibility of the wax composition.

[0062] Therefore, the inventive wax blend can not only be used as Carnauba wax replacement
with regard to its physical data, but also with regards to its compatibility of use (e.g.
dispersibility), which often was a problem with Carnauba wax replacements known from the
prior art.
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PATENTKRAV

1. Vokssammenseetning omfattende:

- linegere og forgrenede vokshydrocarboner med 15 til 110 carbonatomer; og

- oxiderede hydrocarboner,

kendetegnet ved

- et sterkningspunkt fra 68°C til 110°C,
- et syretal pa 3 til 30 mg KOH/g,
- et forsaebningstal pa 20 til 90 mg KOH/g; og

- en nalepenetration ved 25°C pa under 15 1/10 mm.

2. Vokssammenseetning ifelge krav 1, hvor vokshydrocarbonerne og vokshydrocar-
bonerne anvendt til at fremstille de oxiderede hydrocarboner stammer fra syntetiske

hydrocarboner, fortrinsvis opnaet ved Fischer-Tropsch syntese.

3. Vokssammensaetning ifelge krav 1 eller 2, hvor vokssammensaetningen yderligere

omfatter en polyolefinvoks.

4. VVokssammenseetning ifslge krav 3, hvor voksammenseetningen omfatter 0,1 til 5

vaegt-% polyolefinvoks, fortrinsvis 0,5 til 2 vaegt-%.

5. Vokssammensaetning ifelge krav 3 eller 4, hvor polyolefinvoksen er en polyalpha-

olefinvoks, fortrinsvis en hyperforgrenet polyalpha-olefinvoks.

6. Vokssammensaetning ifelge krav 5, hvor den hyperforgrenede polyolefinvoks har et
bladgeringspunkt imellem 70°C og 80°C og en molekylveegt M, bestemt ved gelper-

meationschromatografi over 4000 g-mol™.

7. Voksssammensaetning ifelge ethvert af de foregaende krav, hvor nélepenetrationen

ved 25°C er lig med eller under 10 1/10 mm, fortrinsvis lig med eller under 8 1/10 mm.

8. Vokssammensaetning ifelge ethvert af de foregaende krav, hvor vokssammen-

seetningen yderligere er kendetegnet ved et eller flere af fglgende treek:
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- et sterkningspunkt imellem 76° og 110°C, fortrinsvis imellem 76° og 90°C, mere
foretrukkent imellem 76° og 85°C,

- et syretal pa imellem 3 og 20 mg KOH/g eller 6 og 20 mg KOH/g, fortrinsvis
imellem 3 og 15 mg KOH/g eller 6 og 15 mg KOH/g, mere foretrukkent imellem 10
og 15 mg KOH/g,

- et forsaebningstal pa imellem 25 og 80 mg KOH/g, fortrinsvis imellem 25 og 35
mg KOH/g,

- et drabesmeltningspunkt pa imellem 80 og 88°C, fortrinsvis imellem 84 og 88°C,
- en DSC smeltespids ved 82 til 84°C,

- en farve pa under 1, fortrinsvis lig med eller under 0,5 og

- en klar og transparent flydende smeltefase.

9. Vokssammensaetning ifglge ethvert af de foregaende krav, hvor molmassen, til-
vejebragt som talgennemsnittet, af vokshydrocarbonerne og/eller de oxiderede hydro-
carboner er imellem 300 og 1500 g-mol, fortrinsvis imellem 400 og 1300 g-mol-' og

mere foretrukkent imellem 500 og 800 g-mol.

10. Vokssammensaetning ifelge ethvert af de foregéende krav, hvor indholdet af mole-
kyler af vokshydrocarbonerne og/eller de oxiderede hydrocarboner hvori carbonkseden

er lineeer er over 75 vaegt-%, fortrinsvis over 80 veegt-%.

11. Vokssammensaetning ifelge ethvert af de foregéende krav, hvor de forgrenede
molekyler af vokshydrocarbonerne og/eller de oxiderede hydrocarboner indeholder
mere end 10 veegt-%, mere foretrukkent mere end 25 veegt-% molekyler med methyl-

forgreninger og eventuelt omfatter molekylerne ikke nogen kvaternzere carbonatomer.

12. Vokssammensaetning ifelge ethvert af de foregaende krav, hvor de oxiderede

hydrocarboner er fuldt eller delvis forseebede.

13. Vokssammensaetning ifelge ethvert af de foregéende krav 3 til 12, hvor mere end
50 veegt-%, fortrinsvis mere end 90 veegt-%, af sammensaetningen bestar af polyole-

finvoks, vokshydrocarboner og oxiderede hydrocarboner.

14. En delvis substitueret Carnaubavokssammensaetning omfattende vokssammen-

saetningen ifelge ethvert af de foregadende krav og Carnaubavoks i et veegtforhold pa
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1:9 til 9:1, fortrinsvis 1:3 til 3:1.

15. Vandig dispersion omfattende vokssammensaetningen ifalge ét eller flere af kra-
vene 1 til 13 eller en delvis substitueret Carnaubavokssammenseetning ifelge krav 14

og vand.

16. Vandig dispersion ifglge krav 15, som yderligere omfatter i det mindste ét over-
fladeaktivt stof, fortrinsvis i det mindste én ikke-ionisk emulgator eller en kombination

af en ikke-ionisk emulgator med en anionisk emulgator.

17. Vandig dispersion ifglge krav 15 eller 16, hvor den vandige dispersion har tilsam-

men eller uafhaengigt af hinanden

- et faststofindhold pa over 20 vaegt-%,
- en Brookfield viskositet ved 25°C pa under 500 mPa-s, og
- en gennemsnitlig partikelstarrelse (talmiddelveerdi) dsq under 1 um, fortrinsvis

under 0,5 pm.

18. Fremgangsmade til blanding af en vokssammensaetning ifelge ethvert af kravene 1

til 13, omfattende i det mindste falgende trin:

- tilvejebringelse af, som komponenter, vokshydrocarbonerne, de oxiderede
hydrocarboner og eventuelt polyolefinvoksen,

- blanding af komponenterne med hinanden i en smeltet tilstand for tilvejebrin-
gelse af vokssammenseetningen, og

- sterkning af vokssammenseaetningen, fortrinsvis ved spraykgling eller pastillering

eller starkning i tavlform.

19. Fremgangsmade ifglge krav 18, hvor vokssammenseastningen formales i en strale-
mglle efter starkningen.
20. Fremgangsmade til fremstilling af en vandig voksdispersion ifglge ethvert af

kravene 15 til 17, omfattende i det mindste felgende trin:

- tilvejebringelse af vokssammenseaetningen ifglge ethvert af kravene 1 til 13 eller
den delvis substituerede Carnaubavokssammenseaetning ifglge krav 14, i en

smeltet tilstand,
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- tilfejelse af vand og det overfladeaktive stof i en vilkarlig reskkefelge til den smel-
tede vokssammenseetning,
- emulgering af komponenterne tilsammen i en hgjtrykshomogenisator, en auto-

klave eller med en ultralydssonotrode.

21. Anvendelse af vokssammenseetningen ifglge kravene 1 til 13 som en fuldsteendig

eller delvis erstatning for Carnaubavoks eller Candelillavoks.

22. Polérmiddel, kropspleje eller tonersammensastning omfattende vokssammensagt-
ningen ifglge kravene 1 til 13 eller den delvis substituerede Carnaubavokssammen-
seetning ifglge krav 14, fortrinsvis valgt fra gruppen af skocreme, autopolitur, plast-

politur, metalpolitur eller levnedsmiddelovertreek eller laebepleje eller kemisk toner.

23. Sammenseetning ifglge krav 22, omfattende 1 til 50 veegt-% af vokssammensaet-
ningen eller den delvis substituerede Carnaubavokssammensaetning, fortrinsvis 2 til

30 veegt-%, mere foretrukkent 3 til 15 vaegt-% og mest foretrukkent 5 til 12 veegt-%.
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DRAWINGS
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