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The invention provides a low energy process for the production of masterbatches and the masterbatches so produced which is
characterized by the steps of mixing additive and carrier while maintaining the temperature between the softening point and the melting
point of the carrier until aggiomerates of carrier and additive are formed. The additive is any coloring substance or a processing and
functional additive for plastics and the carrier is selected from 6 specific classes of materials which are suitable for the process. The
masterbatches are free flowing, dust-free and easily dispersible in all polymeric materials.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing intemational applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cbte d'lvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

FOR THE PURPOSES OF INFORMATION ONLY

Spain
Finland
France

Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

St
SK
SN
Sz
™
TG
T)
™
TR
T
UA
uG
us
vz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 98/01498 PCT/IB97/00818

This invention relates to solid masterbatches.

Masterbatches, by which is meant concentrated preparations of additives which may be added to
polymeric materials prior to the production of articles therefrom to give a desired effect in the
mass to the articles, are well known to and widely used by the plastics industry. The traditional
solid masterbatch comprises a high concentration of additives such as coloring substances
(dyestuff or pigment) and processing or functional substances (stabilizer, flame retardant, etc.) in

a solid carrier which is typically a polymeric material, a waxy product or a mixture thereof.

In a typical masterbatch manufacturing process, the additive is homogencously dispersed
throughout the carrier, typically by melting the carrier, incorporating the additive therein and
applying sufficient shear stress to the additive aggregates (pigment as delivered is invariably in
aggregate form) in order to reduce them to primary particles. This is followed by solidifying,
grinding or pelletizing. The shear stress in the molten carrier is generally applied by means of
special continuous or batch kneading equipment, most commonly by extrusion. These are by
nature high energy processes and the enmergy is generally proportional to the additive

concentration and the dispersion quality of the masterbatch.

It has now been found that it is possible to make a masterbatch of equal quality but with the

expenditure of considerably less energy than art-recognized processes.

According to the invention, there is therefore provided a process for the production of a

masterbatch without extrusion comprising the steps of

(a) adding solid particulate additive and particulate carrier to a mixer;

(b) mixing the additive and carrier while maintaining the mixture at a temperature between the
softening point and the melting point of the carrier until there are formed agglomerates of
carrier and additive; and

(c) cooling the mixture.
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The unique feature of this invention is that an excellent product which has a performance at least
equal to that of the best of the known masterbatches can be made by a process which is very easy
and energy-efficient to perform. Any apparatus which is capable of simple mixing of the
ingredients may be used; such apparatus are well known to the art and a suitable apparatus may
readily be selected. The apparatus may have provision for heating and/or cooling in order to
maintain the temperature of the mixture at an appropriate level. It often happens that friction
between particles as a result of the act of mixing alone generates sufficient heat to raise the
temperature to an appropriate level; indeed, it might in some cases be necessary to cool in order
to keep the temperature below the melting point of the carrier. Alternatively, the speed of mixing

can be lowered to avoid melting of the carrier.

The design of the mixing apparatus is, as previously stated, not narrowly critical to the working
of the invention. Thus, features such as size and shape of vessel, impeller design and so on may
be selected according to the normal practices and know-how of the art. It is recognized that a
particular configuration of mixer which is optimal for one particular mixture may not be optimal
for another mixture, but the selection of a suitable configuration is well within the skill of the art

In every case.

The process of mixing at a temperature between softening point and melting point of the carrier
is continued until "agglomerates" are formed. By "agglomerates" is meant composite particulates
in which individual additive particles are held together by carrier particles. The nature of the
process means that, unlike known processes where a carrier is completely melted and an additive
uniformly dispersed therein, giving rise to a material which comprises additive particles
completely encased in carrier, the additive particles are held together by carrier particles which
have essentially retained their individual integrity and which therefore do not necessarily (and in
most cases do not) completely encapsulate the additive particles. For the purposes of this
invention, "essentially retained their individual integrity" does not exclude the possibility of
some carrier particle coalescence and/or fusion; in fact, a reasonable degree of such coalescence
and/or fusion can be tolerated. However, the carrier must not melt to form a completely additive-

surrounding continuous entity - it is essential to the working of this invention that the carrier
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retains its particulate identity to a high degree and that the masterbatches of this invention are

composed of agglomerates rather than true single heterogeneous particles.

Without limiting the scope of the invention in any way, it is believed that in the process of this

invention, two things happen;

(i)  where additive in aggregate form is involved, the additive aggregates are broken up into
individual particles by the stirring + the action of the carrier; and
(ii) the softened carrier particles adhere to the additive particles, holding them together in

agglomerates.

From this unique physical form come a number of major advantages; the masterbatch thus
produced is dust-free, has excellent color strength and dispersibility as well as compatibility with
a large range of polymeric materials. Moreover, it may contain up to 85% by weight of additive.
The excellent granulometry obtained by the control of the temperature, the absorption of energy
and the speed of the impeller during the process, is important to allow accurate and automatic

dosage of the masterbatch during its application.

The obtained masterbatches have a well defined granulometry in that 90-95% of the
agglomerates have a particle size between 75 and 1500 microns. In most cases, the particle size
distribution of the final product, even in industrial application, corresponds to the typical curve

of Figure 1 and the average particle size is around 300 microns.

The invention therefore also provides a particulate masterbatch which comprises an additive and
a carrier, wherein the masterbatch particles are agglomerates of additive particles and carrer
particles, the additive particles being segregated from each other and held together by carrier

particles.

The additives are selected from any suitable solid colorants, typically an inorganic pigment, an
organic pigment and/or a dyestuff, antioxidants, heat and light stabilizers, flame retardants,
antiblocking agents, antimicrobials, blowing agents, photo- and biodegradants and any other

additive which is usually provided in the form of masterbatch for plastics.
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Preferred colorants for use in a masterbatch composition according to the invention are selected

from the dyestuffs

CI Disperse Yellow 54
CI Solvent Yellow 93
CI Solvent Orange 60
CI Solvent Red 111

CI Solvent Red 135

and from the pigments

CI Pigment Black 7

CI Pigment White 6

CI Pigment White 7

CI Pigment White 27
CI Pigment Yellow 34
CI Pigment Yellow 83
CI Pigment Yellow 138
CI Pigment Yellow 139
CI Pigment Yellow 155
CI Pigment Yellow 183
CI Pigment Orange 104

CI Pigment Red 101:102

CI Pigment Red 48:2
CI Pigment Red 48:3
CI Pigment Red 57:1
CI Pigment Red 122

The carrier must naturally be a material which allows the unique products of the present

invention to be prepared by the process according to the invention. Of the many carriers known

CI Solvent Violet 36
CI Solvent Green 3

CI Solvent Blue 97
CI Solvent Blue 104

CI Pigment Red 177
CI Pigment Red 178
CI Pigment Red 214
CI Pigment Red 242
CI Pigment Violet 15
CI Pigment Violet 19
CI Pigment Violet 23
CI Pigment Blue 15:1
CI Pigment Blue 15:3
CI Pigment Blue 23
CI Pigment Blue 29
CI Pigment Green 7
CI Pigment Green 17
CI Pigment Green 36
CI Pigment Brown 24
CI Pigment Metal 1.

PCT/IB97/00818
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to the art, only relatively few are satisfactory in this regard. A carrier for use in this invention

may be selected from at least one of the materials in the following list

i)  metal soaps of linear, branched or hydroxylated monocarboxylic acids with C,, to Cy
chain length

ii)  long chain fatty acids and other carboxylic acids

iii) fatty amides

iv) mixed polyesters obtained by condensation of a polyol having 2 to 6 hydroxy groups with
monocarboxylic acids having C;, to Cs, chain length and aliphatic dicarboxylic acids, and

v) esters of linear, branched or hydroxylated monocarboxylic acids having C,, to C;, chain

length with alcohols having C,, to C;, chain length or polyols with 2 to 6 hydroxy groups

provided that at least one of them is selected from the materials of the group “iv" or "v".

The only materials which are satisfactory on their own are the materials of group "iv" or "v".
Typical materials include a polyester produced from glycerol or pentaerythritol, adipic and
stearic or octadecanoic acid or an ester produced from glycerol or pentaerythritol and stearic,

octadecanoic or hydroxystearic acid.

It is, however, preferred to use the group "iv" or "v" materials in combination with another one
of the materials in the list. A particularly good combination is the combination of group "iv" or
"y" material with group "i" in the proportion of 1 part of metal soap to 3 parts of polyester or

ester.

Preferred metal soaps are magnesium or calcium stearate, hydroxystearate, octadecanoate or

behenate.

Preferred fatty acids and other carboxylic acids include stearic, behenic, oleic and montanic acid,

as well as hydroxy derivatives of these acids.

Preferably the carrier has a melting point between 40 and 150°C, more preferably between 40
and 120°C.
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In a masterbatch composition according to the invention, the amount of additive present is
preferably 30-85%, more preferably 40-80% and the amount of carrier present is preferably 70-
15%, more preferably 60-20%, all percentages being by weight. Especially with organic
pigments, it is possible to obtain very concentrated masterbatches containing up to 70% by

weight of organic pigment.

The masterbatches of the invention are substantially dust-free and have good dispersibility in
polymeric material which is illustrated by low values in the so-called filter test. This test is
performed by extruding a granulated blend of masterbatch (17.5% of organic pigment resp. 25%
of inorganic pigment in LDPE with MFI 70) with neutral resin through a filter packet with
80/325/80 mesh ASTM and measuring the pressure increase. The present invention also avoids
the need to extrude or knead the mixture to form a masterbatch and thereby provides good

mixability in polymeric material to which it is applied.

Further, according to the invention, there is provided a polymer composition containing
polymeric material and 0.05 to 3% (preferably 0.1 to 1%) based on the weight of the polymeric
material present of a composition according to the invention. For specific applications

concentrations of up to 15% by weight can be possible.

The masterbatches according to the invention are suitable for incorporating additive to any
polymeric material, with which solid masterbatches may be used, typical examples being ABS,
acetal, acrylic, acrylonitrile, allyl, cellulosic, chlorinated PE, epoxy, epoxy-polyester, ethylene-
vinyl alcohol (EVOH), fluoroplastics, ketones, melamine formaldehyde, melamine phenolic,
phenolic, polyamide, polyamide-imide, polybutadiene, polybutylene, polycarbonate, polyester,
polyetherimide, polyethylene and ethylene copolymers, polyimide, polyphenylene oxide,
polyphenylene sulfide, polyphthalamide (PPA), polypropylene, polystyrene and styrene
copolymers, polyurethane, PVDC copolymers, sulfone polymers, thermoplastic elastomers, vinyl
polymers and copolymers.

The masterbatches according to the invention have a good compatibility with a large range of

polymeric materials and work especially well with polyolefines, vinyl polymers and copolymers
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as well as polyacetals, polyesters, polycarbonates, styrenic polymers and copolymers,

polyurethanes, polyamides, cellulose acetates and thermoplastic rubber.

The invention will now be illustrated by the following Examples in which temperatures are given

in degrees Centigrade.

EXAMPLE 1

3.5 kg of CI Pigment Red 48:2 is mixed in a high speed mixer with 0.175 kg of calcium stearate
and 3.325 kg of a mixture containing 25% of calcium octadecanoate and 75% of a polyester
obtained from 16 moles stearic acid, 7 moles pentaerythritol and 6 moles adipic acid. After 12
minutes, agglomeration is completed at a final temperature of 51° and the product obtained is
free flowing and dust free with high dispersion characteristics and high color strength in the

majority of polymers.

EXAMPLE 2

2.0 kg of CI Solvent Blue 104 is mixed in a high speed mixer with 0.5 kg of an ester obtained
from 1 mole glycerol and 3 moles 12-hydroxystearic acid. After 22 minutes, agglomeration is
completed at a final temperature of 56° and the product obtained is free flowing and dust free,

easily dispersible in polystyrene, engineering and high performance polymers.

EXAMPLE 3
2.4 kg of CI Iron Oxide Red 1101 is mixed in a high speed mixer with 0.09 kg of calcium

stearate and 0.51 kg of the mixture used in Example 1. After 16 minutes, agglomeration is
completed at a final temperature of 48° and the product is free flowing and dust free, easily

dispersible in the majority of polymers.
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EXAMPLE 4

1 kg of CI Pigment Blue 15:3 is mixed in a high speed mixer with 0.075 kg of calcium stearate
and 1.425 kg of a mixture containing 25% of calcium behenate and 75% of a polyester obtained
from 7 moles pentaerythritol, 6 moles adipic acid and 16 moles stearic acid. After 13 minutes
and 20 seconds, agglomeration is completed at a final temperature of 54° and the product
obtained is free flowing and dust free, with high dispersion characteristics and high color

strength when it is used in mass coloration of plastics.

EXAMPLE $5

1.5 kg of CI Pigment Blue 29 is mixed in a high speed mixer with 0.5 kg of an ester obtained
from 1 mole glycerol and 3 moles 12-hydroxystearic acid. After 15 minutes, agglomeration is
completed at a final temperature of 56° and the product obtained is free flowing and dust free,

easily dispersible in the majority of plastics.

EXAMPLE 6

1.54 kg of CI Pigment Red 48:2 is mixed in a high speed mixer with 0.066 kg of calcium stearate
and 0.594 kg of the mixture used in Example 1. After 6 minutes, agglomeration is completed at a
final temperature of 64° and the product obtained at 70% pigment concentration is free flowing
and dust free with high dispersion characteristics and color strength, especially in PVC

application.

EXAMPLE 7
3.5 kg of CI Pigment Green 7 is mixed in a high speed mixer with 0.21 kg of calcium stearate

and 3.29 kg of the mixture used in Example 1. After 10 minutes and 30 seconds, agglomeration

is completed at the final temperature of 50° and the product obtained is free flowing and dust

free, easily dispersible in the majority of polymers.
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EXAMPLE 8
1 kg of CI Pigment Red 214 is mixed in a high speed mixer with 0.04 kg of calcium stearate and

0.96 kg of the mixture used in Example 1. Agglomeration is completed after 15 minutes and 15
seconds at the final temperature of 49°. The product obtained is dust free and has high dispersion

characteristics in the majority of plastics.

EXAMPLE 9
1.5 kg of CI Pigment Yellow 183 is mixed in a high speed mixer with 0.075 kg of calcium

stearate and 0.925 kg of the mixture used in Example 1. Agglomeration is completed after 14
minutes and 15 seconds at the final temperature of 49°. The product obtained at 60% of pigment
concentration is free flowing and dust free with high dispersion characteristics in the majority of

plastics.
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CLAIMS

1. Aprocess for the production of a masterbatch without extrusion comprising the steps of

(@
(b)

(©)

adding solid particulate additive and particulate carrier to a mixer;

mixing the additive and carrier while maintaining the mixture at a temperature
between the softening point and the melting point of the carrier until there are formed
agglomerates of carrier and additive; and

cooling the mixture.

A process according to claim 1 in which the additive is selected from inorganic and organic

pigments and/or dyestuffs.

A process according to claim 1 in which the carrier is selected from at least one of the

materials of the group comprising

metal soaps of linear, branched or hydroxylated monocarboxylic acids with C,, to
Cjo chain length

long chain fatty acids and other carboxylic acids

fatty amides

mixed polyesters obtained by condensation of a polyol having 2 to 6 hydroxy groups
with monocarboxylic acids having C,, to Csp chain length and aliphatic dicarboxylic
acids, and

esters of linear, branched or hydroxylated monocarboxylic acids having C,, to Cy,
chain length with alcohols having C,, to Cso chain length or polyols with 2 to 6
hydroxy groups

provided that at least one of them is selected from the materials of the group "iv" or "v".
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-11 -

A masterbatch obtained by the process of claim 1.

A masterbatch which comprises an additive and a carrier, wherein the masterbatch particles
are agglomerates of additive particles and carrier particies, the additive particles being

segregated from each other and held together by carrier particles.

A masterbatch according to claim 5 in which the additive is selected from inorganic and

organic pigments and/or dyestuffs.

A masterbatch according to claim 5 in which the carrier is selected from at least one of the

materials of the group comprising

i)  metal soaps of linear, branched or hydroxylated monocarboxylic acids with C,, to
C,, chain length

i)  long chain fatty acids and other carboxylic acids

iil) fatty amides

iv) mixed polyesters obtained by condensation of a polyol having 2 to 6 hydroxy groups
with monocarboxylic acids having C;, to Cs, chain length and aliphatic dicarboxylic
acids, and

v)  esters of linear, branched or hydroxylated monocarboxylic acids having C,; to Cso
chain length with alcohols having C,, to Cj, chain length or polyols with 2 to 6

hydroxy groups

provided that at least one of them is selected from the materials of the group "iv" or "v".

A masterbatch according to claim 7 in which the carrier is selected from group "iv" or "v"

in combination with a material of the group "i".
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9. A masterbatch according to claim 8 containing 30-85% by weight of additive.

10. A polymer composition containing polymeric material and 0.05-3% based on the weight of

the polymeric material present of a masterbatch according to claim 5.
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