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USE OF A FISCHER-TROPSCH DERIVED
WHITE OIL IN FOOD CONTACT
APPLICATIONS

[0001] The present invention is directed to the use of a
Fischer-Tropsch derived white oil in food contact applica-
tions. And as a plasticizer for polymer compositions for food
contact applications.

[0002] EP-A-1 382 639 describes the use of a Fischer-
Tropsch derived white oil as a plasticizer in polystyrene com-
positions. EP-A-1 382 639 indicates that if the polystyrene
composition is to be used in food applications, for example
coffee cups or food packaging, specific stringent property
requirements for the white oil exist. In this respect EP-A-1
382 639 refers to EU Directive 90/128/EEC. According to EU
Directive 90/128/EEC based on the recommendation of the
Scientific Committee for Food (SCF) of the European Com-
mission and on the results of oral feeding studies carried out
at the request of SCF by CONCAWE specifications for white
oils derived from petroleum based hydrocarbon feedstocks
have been set. The white oil must contain not more than 5%
(w/w) mineral hydrocarbons with carbon numbers less than
25, have a kinematic viscosity at 100° C. of not less than 8.5
mm?/s, and an average molecular weight of not less than 480
g/mol. The kinematic viscosity at 100° C. of not less than 8.5
mm?/s and the amount of mineral hydrocarbons with carbon
numbers less than 25 in white oils derived from a petroleum
based feedstock is linked in this directive.

[0003] Applicants have now surprisingly found that if a
white oil derived from a Fischer-Tropsch derived hydrocar-
bon feedstock is used in food contact applications, the white
oil does not necessarily need to have a kinematic viscosity at
100° C. of above 8.5 mm?/s (as stipulated by the above EU
Directive 90/128/EEC) to result in a content of mineral
hydrocarbons with carbon numbers less than 25 of less than
5% (Wiw).

[0004] Thus, the present invention provides the use of alter-
native white oils for food contact applications, which are
expected to fulfil the requirements for migration limits. To
this end the present invention provides the use of a Fischer-
Tropsch derived white oil in food contact applications,
wherein the Fischer-Tropsch derived white oil has a kine-
matic viscosity at 100° C. in the range of from more than 2
mm?/s to less than 7 mm?s, as determined according to ISO
3014, and a content of mineral hydrocarbons with carbon
numbers less than 25 of not more than 5% (w/w).

[0005] Further it has been found that when the white oils to
be used according to the present invention are used as a
plasticizer in polymer compositions as compared to white oils
having a kinematic viscosity at 100° C. of above 7 mm?/s, this
results in an improved fogging behaviour, i.e. a minimized
tendency of the polymer compositions to become turbid and
hence visibly less attractive. It goes without saying that this is
very desirable in e.g. food packages, as the consumer often
wishes to be able to see the content of the food package. The
minimized tendency further allows an increase in the amount
of'plasticizer white oil that can be incorporated into a polymer
without affecting the clearness of the plasticized polymer
composition.

[0006] Surprisingly, the compositions according to the
present invention show an improved fogging behaviour, i.e.
polystyrene compositions for instance are less inclined to turn
turbid, while at the same time the white oils as used in the
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compositions according to the present invention have a con-
tent of mineral hydrocarbons with carbon numbers less than
25 of below 5% (w/w) as required by EU Directive 90/128/
EEC.

[0007] Further, the use of Fischer-Tropsch derived white
oils according to the invention is advantageous because they
are more easily obtainable than medicinal white oils derived
from mineral oils. A further advantage is that the contents of
sulphur and nitrogen are nearly zero, due to the nature of the
Fischer-Tropsch process.

[0008] The person skilled in the art will readily understand
what is meant with the term ‘food contact application’. This
term includes both direct and indirect food contact. In par-
ticular the Fischer-Tropsch derived white oil according to the
present invention is used in food processing and food pack-
aging. Some non-limitative examples of food contact appli-
cations according to the present invention are food grade
lubricants based on said white oils such as compressor oils,
heat transfer oils, gear oils, hydraulic fluids, chain oil, greases
and hypercompressor oils for use in poly olefin manufacture,
for example poly ethylene manufacture. More specifically,
the term “food contact applications” refers to polymer com-
positions for food contact applications.

[0009] The person skilled in the art will readily understand
what is meant by “white 0il”, or more specifically “medicinal
white oil”. The white oil may be any type of Fischer-Tropsch
derived white oil having a kinematic viscosity at 100° C. of
more than 2 mm?/s, and less than 7 mm?/s. It preferably fulfils
the requirements for medicinal white oils. General examples
of white oils are for instance described in the above refer-
enced EP-A-1 382 639 and in General Textbook “Lubricant
Base Oil and Wax Processing”, Avilino Sequeira, Jr, Marcel
Dekker Inc., New York, 1994, Chapter 6, pages 141-145.
[0010] Preferably, the Fischer-Tropsch derived white oil
has a kinematic viscosity at 100° C. of less than 6.5 mm?/s,
preferably less than 6.0 mm?/s, more preferably less than 5.5
mm?/s, even more preferably less than 5.0 mm?/s, yet more
preferably of less than 4.5 mm?®/s, as determined according to
ISO 3014. Preferably, the Fischer-Tropsch derived white oil
has a kinematic viscosity at 100° C. of and above 2.0 mm?/s,
preferably above 2.25 mm?/s, more preferably above 2.4
mm?/s, even more preferably above 2.5 mm?/s, yet more
preferably above 3 mm?¥s as determined according to ISO
3014. It has been found that if a white oil with a viscosity of
2 mm?/s or below is employed, it will be difficult to incorpo-
rate into a polymer, since its use will result in a shear reduc-
tion. This requires higher effective shear rates and longer
process times, which in turn may lead to degradation of the
polymer composition, as well as more complex equipment.
[0011] For food applications the Fischer-Tropsch derived
white oil preferably has a content of mineral hydrocarbons
with carbon numbers less than 25 of not more than 5% (w/w)
and a 5 wt % recovery boiling point of above 391° C. accord-
ing to ASTM D 2887.

[0012] Preferably, the Fischer-Tropsch derived white oil
preferably has a content of mineral hydrocarbons with carbon
numbers less than 25 of not more than 5% (w/w), preferably
below 3% (w/w), more preferably below 1% (w/w). Further,
the Fischer-Tropsch derived white oil preferably has 5 wt %
recovery boiling point of above 400° C. The Fischer-Tropsch
derived oil preferably has a Saybolt colour of greater than +25
and preferably equal to +30. The content of polar compounds
is preferably less than 1 wt % and the content of non-cyclic
isoparaffins is preferably between 75 and 98 wt %. The ultra
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violet (UV) adsorption spectra values as measured according
to ASTM D 2269 is preferably less than 0.70 in the 280-289
nm spectral band, less than 0.60 in the 290-299 nm spectral
band, less than 0.40 in the 300-329 nm spectral band and less
than 0.09 in the 330-380 nm spectral band as according to
FDA 178.3620 (c). The pour point of the oil is preferably
below —-10° C. and more preferably below -15° C. The CN
number as measured according to IEC 590 is preferably
between 15 and 30.

[0013] The content of Fischer-Tropsch white oil as plasti-
cizer in a polymer composition may range from 0.1 wt %to 10
wt %, more suitably from 0.5 to 8 wt %, yet more suitably
from 1 to 5 wt %, and most suitably from 2 to 3 wt %. The
exact amount of the Fischer-Tropsch derived white oil
depends on the desired properties of the composition, as well
as on the viscosity of the Fischer-Tropsch derived white oil
and the molecular weight and composition of the polymer.
[0014] Preferably, the content of the Fischer-Tropsch
derived white 0il in the polymer composition is in the range
from 0.1 wt % to 3 wt % for a Fischer-Tropsch derived white
oil having a kinematic viscosity at 100° C. of from 4.5 mm?/s
to 7 mm?/s, while a Fischer-Tropsch derived white oil having
akinematic viscosity at 100° C. of from more than 2 mm?/s to
below 4.5 mm?/s may preferably be present in an amount
from 0.1 to 8 wt %, more suitably from 0.1 to 5 wt %, and most
suitably from 0.1 to 3.5 wt %, all in view of the turbidity of the
final composition at ambient temperature in the case of poly-
styrene as polymer.

[0015] Further it is preferred according to the present
invention that the Fischer-Tropsch white oil has a kinematic
viscosity at 40° C. of less than 55 mm?/s, preferably less than
45 mm?/s, more preferably less than 40 mm®/s, even more
preferably less than 35 mm?/s, most preferably less than 30
mm?/s according to ISO 3014.

[0016] Further, the Fischer-Tropsch white oil preferably
has a flash point below 270° C., preferably below 260° C.,
more preferably below 250° C., and above 220° C., preferably
above 225° C., more preferably above 230° C. according to
ISO 2592.

[0017] The Fischer-Tropsch derived white oil according to
the present invention is preferably obtained by the following
process. The preferred process comprises (1) a Fischer-Trop-
sch synthesis step, (2) a hydrocracking/hydroisomerisation
step on (part of) the Fischer-Tropsch synthesis product fol-
lowed by (3) a pour point reducing step of (a fraction of) the
product of the hydroprocessing step. Either solvent or cata-
Iytic dewaxing may achieve reduction of pour point in step
(3). The desired medicinal or technical white oil having the
desired viscosity can be isolated from said dewaxed product
by means of distillation. Optionally the oil is hydrofinished or
subjected to an adsorption treatment in order to improve its
colour. Examples of these process steps are illustrated for the
below preferred embodiment.

[0018] Thethus obtained Fischer-Tropsch derived white oil
is then blended in an additional step (e) with the polymer.
[0019] The Fischer-Tropsch synthesis step may be per-
formed according to the so-called commercial Sasol process,
the commercial Shell Middle Distillate Process or by the
non-commercial Exxon process. These and other processes
are for example described in more detail in EP-A-776 959,
EP-A-668 342, U.S. Pat. No. 4,943,672, U.S. Pat. No. 5,059,
299, WO-A-9 934 917 and WO-A-99/20720. Most of these
publications also describe the above-mentioned hydroisom-
erisation/hydrocracking step (2).
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[0020] A preferred process in which high yields of medici-
nal or technical white oils having a kinematic viscosity at
100° C. (vVK@100) ranging from more than 2 mm?/s to less
than 7 mm®/s, can be obtained is by:

(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
derived feed, wherein weight ratio of compounds having at
least 60 or more carbon atoms and compounds having at least
30 carbon atoms in the Fischer-Tropsch derived feed is at
least 0.2 and wherein at least 30 wt % of compounds in the
Fischer-Tropsch derived feed have at least 30 carbon atoms;
(b) separating the product of step (a) into one or more lower
boiling distillate fraction(s) and a higher boiling white oil
precursor fraction;

(c) performing a pour point reducing step to white oil precur-
sor fraction obtained in step (b); and

(d) isolating the white oil by distilling the product of step (c).
[0021] Accordingly, the present invention also relates to a
process for the preparation of polymer compositions for food
contact, comprising preparing a Fischer-Tropsch derived
white oil by:

(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
derived feed, wherein weight ratio of compounds having at
least 60 or more carbon atoms and compounds having at least
30 carbon atoms in the Fischer-Tropsch derived feed is at
least 0.2 and wherein at least 30 wt % of compounds in the
Fischer-Tropsch derived feed have at least 30 carbon atoms;
(b) separating the product of step (a) into one or more lower
boiling distillate fraction(s) and a higher boiling white oil
precursor fraction;

(c) performing a pour point reducing step to the white oil
precursor fraction obtained in step (b); and

(d) isolating the white oil by distilling the product of step (c);
and

(e) blending the white oil obtained in step (d) with the poly-
mer.

[0022] Preferably, the Fischer-Tropsch derived white oil to
be used according to the present invention is used as a plas-
ticizer in polymer compositions. The polymer composition
may be any polymer composition. Preferably the polymer
composition is selected from the group consisting of natural
rubber, isoprene rubber, styrene-butadiene rubber, butylene
rubber, ethylene-propylene-diene rubber, ethylene-propylene
rubber, nitrile-butadiene-rubber, chloroprene rubber, poly-
ethylene, polytherephthalate or co-polymers or polymer
blends thereof or polymer blends comprising said polymer
composition.

[0023] The Fischer-Tropsch derived white oil preferably
has a Saybolt colour of greater than +25 and preferably equal
to +30. The content of polar compounds is preferably less
than 1 wt % and the content of non-cyclic isoparaffins is
preferably between 75 and 98 wt %. The ultra violet (UV)
adsorption spectra values as measured according to ASTM D
2269 is preferably less than 0.70 in the 280-289 nm spectral
band, less than 0.60 in the 290-299 nm spectral band, less than
0.40in the 300-329 nm spectral band and less than 0.09 in the
330-380 nm spectral band as according to FDA 178.3620 (c).
The pour point of the white oil is preferably below -10° C.
and more preferably below —15° C. The CN number as mea-
sured according to IEC 590 is preferably between 15 and 30.
[0024] Ifthe Fischer-Tropsch derived white oil is used as a
plasticizer, the content of plasticizer in the polymer compo-
sition will usually range from 0.1 wt % to 10 wt % and more
suitably from 2 to 5 wt %.
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[0025] The Fischer-Tropsch derived white oil according to
the present invention is preferably obtained by the following
process. The preferred process comprises (1) a Fischer-Trop-
sch synthesis step, (2) a hydrocracking/hydroisomerisation
step on (part of) the Fischer-Tropsch synthesis product fol-
lowed by (3) a pour point reducing step of (a fraction of) the
product of the hydroprocessing step. Either solvent or cata-
Iytic dewaxing may achieve reduction of pour point in step
(3). The desired medicinal or technical white oil having the
desired viscosity can be isolated from said dewaxed product
by means of distillation. Optionally the white oil is hydrofin-
ished or subjected to an adsorption treatment in order to
improve its colour. Examples of these process steps are illus-
trated for the below preferred embodiment.

[0026] The Fischer-Tropsch synthesis step may be per-
formed according to the so-called commercial Sasol process,
the commercial Shell Middle Distillate Process or by the
non-commercial Exxon process. These and other processes
are for example described in more detail in EP-A-776 959,
EP-A-668 342, U.S. Pat. No. 4,943,672, U.S. Pat. No. 5,059,
299, WO-A-9 934 917 and WO-A-99/20720. Most of these
publications also describe the above-mentioned hydroisom-
erisation/hydrocracking step (2).

[0027] A preferred process in which high yields of medici-
nal or technical white oils having a vK@100 of less than 8.5
mm?/s, preferably less than 7 mm?®/s, can be obtained is by:

(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
derived feed, wherein weight ratio of compounds having at
least 60 or more carbon atoms and compounds having at least
30 carbon atoms in the Fischer-Tropsch derived feed is at
least 0.2 and wherein at least 30 wt % of compounds in the
Fischer-Tropsch derived feed have at least 30 carbon atoms;

(b) separating the product of step (a) into one or more lower
boiling distillate fraction(s) and a higher boiling white oil
precursor fraction;

(c) performing a pour point reducing step to white oil precur-
sor fraction obtained in step (b); and

(d) isolating the white oil by distilling the product of step (c).

[0028] The relatively heavy Fischer-Tropsch derived feed
as used in step (a) has at least 30 wt %, preferably at least 50
wt %, and more preferably at least 55 wt % of compounds
having at least 30 carbon atoms. Furthermore the weight ratio
of compounds having at least 60 or more carbon atoms and
compounds having at least 30 carbon atoms of the Fischer-
Tropsch derived feed is at least 0.2, preferably at least 0.4 and
more preferably at least 0.55. The Fischer-Tropsch derived
feed is preferably derived from a Fischer-Tropsch product
which comprises a C,,+ fraction having an ASF-alpha value
(Anderson-Schulz-Flory chain growth factor) of at least
0.925, preferably at least 0.935, more preferably at least
0.945, even more preferably at least 0.955.

[0029] The initial boiling point of the Fischer-Tropsch
derived feed may range up to 400° C., but is preferably below
200° C. Preferably at least any compounds having 4 or less
carbon atoms and any compounds having a boiling point in
that range are separated from a Fischer-Tropsch synthesis
product before the Fischer-Tropsch synthesis product is used
as a Fischer-Tropsch derived feed in step (a). The Fischer-
Tropsch derived feed as described in detail above will for the
greater part comprise of a Fischer-Tropsch synthesis product,
which has not been subjected to a hydroconversion step as
defined according to the present invention. In addition to this
Fischer-Tropsch product also other fractions may be part of
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the Fischer-Tropsch derived feed. Possible other fractions
may suitably be any high boiling fraction obtained in step (b).

[0030] Such a Fischer-Tropsch derived feed is suitably
obtained by a Fischer-Tropsch process, which yields a rela-
tively heavy Fischer-Tropsch product. Not all Fischer-Trop-
sch processes yield such a heavy product. An example of a
suitable Fischer-Tropsch process is described in WO-A-99/
34917. This process may yield a Fischer-Tropsch product as
described above.

[0031] The Fischer-Tropsch derived feed and the resulting
waxy raffinate product will contain no or very little sulphur
and nitrogen containing compounds. This is typical for a
product derived from a Fischer-Tropsch reaction, which uses
synthesis gas containing almost no impurities. Sulphur and
nitrogen levels will generally be below the detection limits,
which are currently 5 ppm for sulphur and 1 ppm for nitrogen

[0032] The hydrocracking/hydroisomerisation reaction of
step (a) is preferably performed in the presence of hydrogen
and a catalyst, which catalyst can be chosen from those
known to one skilled in the art as being suitable for this
reaction. Catalysts for use in step (a) typically comprise an
acidic functionality and a hydrogenation/dehydrogenation
functionality. Preferred acidic functionalities are refractory
metal oxide carriers. Suitable carrier materials include silica,
alumina, silica-alumina, zirconia, titania and mixtures
thereof. Preferred carrier materials for inclusion in the cata-
lyst for use in the process of this invention are silica, alumina
and silica-alumina. A particularly preferred catalyst com-
prises platinum supported on a silica-alumina carrier. If
desired, the acidity of the catalyst carrier may be enhanced by
applying a halogen moiety, in particular fluorine, or a phos-
phorous moiety to the carrier. Examples of suitable hydroc-
racking/hydro-isomerisation processes and suitable catalysts
are described in WO-A-00/14179, EP-A-532 118 and the
earlier referred to EP-A-776 959.

[0033] Preferred hydrogenation/dehydrogenation func-
tionalities are Group VIII metals, such as nickel, cobalt, iron,
palladium and platinum. Preferred are the noble metal Group
VIII members, palladium and more preferred platinum. The
catalyst may comprise the more preferred noble metal hydro-
genation/dehydrogenation active component in an amount of
from 0.005 to 5 parts by weight, preferably from 0.02 to 2
parts by weight, per 100 parts by weight of carrier material. A
particularly preferred catalyst for use in the hydroconversion
stage comprises platinum in an amount in the range of from
0.05 to 2 parts by weight, more preferably from 0.1 to 1 parts
by weight, per 100 parts by weight of carrier material. The
catalyst may also comprise a binder to enhance the strength of
the catalyst. The binder can be non-acidic. Examples are clays
and other binders known to one skilled in the art.

[0034] Instep (a) the feed is contacted with hydrogen in the
presence of the catalyst at elevated temperature and pressure.
The temperatures typically will be in the range of from 175 to
380° C., preferably higher than 250° C. and more preferably
from 30010 370° C. The pressure will typically be in the range
of from 10 to 250 bar and preferably between 20 and 80 bar.
Hydrogen may be supplied at a gas hourly space velocity of
from 100 to 10000 NI//hr, preferably from 500 to 5000 N1/1/
hr. The hydrocarbon feed may be provided at a weight hourly
space velocity of from 0.1 to 5 kg/l/hr, preferably higher than
0.5 kg/l/hr and more preferably lower than 2 kg/1/hr. The ratio
othydrogen to hydrocarbon feed may range from 100 to 5000
NV/kg and is preferably from 250 to 2500 Nl/kg.
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[0035] The conversion in step (a) as defined as the weight
percentage of the feed boiling above 370° C. which reacts per
pass to a fraction boiling below 370° C., is at least 20 wt %,
preferably at least 25 wt %, but preferably not more than 80 wt
%, more preferably not more than 65 wt %. The feed as used
above in the definition is the total hydrocarbon feed fed to step
(a), thus also including any optional recycle of the higher
boiling fraction as obtained in step (b).

[0036] Instep (b) the product of step (a) is preferably sepa-
rated into one or more distillate fractions, a white oil precur-
sor fraction having preferably a T10 wt % boiling point of
between 300 and 450° C. A heavy fraction may be separated
from the product of step (a) to adjust the resultant viscosity of
the medicinal or technical white oil. If no heavy fraction is
removed the kinematic viscosity at 100° C. of the white oil
may be well above 15 mm?/sec. By adjusting the amount and
cut point at which the said heavy fraction is separated from
the effluent of step (a) medicinal white oils or technical white
oils can be obtained having a kinematic viscosity at 100° C.
ranging from above 2 mm?/s to less than 7 mm®/s, and pref-
erably from 2.5 mm?/s to 5.5 mm?/s.

[0037] If a heavy fraction is separated then the T90 wt %
boiling point of the white oil precursor fraction will prefer-
ably be between 350 and 550° C. The separation is preferably
performed by means of a first distillation at about atmo-
spheric conditions, preferably at a pressure of between 1.2-2
bara, wherein the gas oil product and lower boiling fractions,
such as naphtha and kerosine fractions, are separated from the
higher boiling fraction of the product of step (a). If a high
boiling fraction is removed from the product of step (a) as
described above, then this higher boiling fraction, of which
suitably at least 95 wt % boils above 370° C., is further
separated in a vacuum distillation step wherein a vacuum gas
oil fraction, the white oil precursor fraction and the optional
higher boiling fraction are obtained. The vacuum distillation
is suitably performed at a pressure of between 0.001 and 0.1
bara.

[0038] In step (c) the white oil precursor fraction obtained
in step (b) is subjected to a pour point reducing treatment.
With a pour point reducing treatment is understood every
process wherein the pour point of the base oil is reduced by
more than 10° C., preferably more than 20° C., more prefer-
ably more than 25° C. The pour point reducing treatment is
preferably performed by means of a so-called catalytic dew-
axing process.

[0039] The catalytic dewaxing process can be performed
by any process wherein in the presence of a catalyst and
hydrogen the pour point of the white oil precursor fraction is
reduced as specified above. Suitable dewaxing catalysts are
heterogeneous catalysts comprising a molecular sieve and
optionally in combination with a metal having a hydrogena-
tion function, such as the Group VIII metals. Molecular
sieves, and more suitably intermediate pore size zeolites,
have shown a good catalytic ability to reduce the pour point of
the white oil precursor fraction under catalytic dewaxing
conditions. Preferably the intermediate pore size zeolites
have a pore diameter of between 0.35 and 0.8 nm. Suitable
intermediate pore size zeolites are mordenite, ZSM-5, ZSM-
12, ZSM-22, 7ZSM-23, SSZ-32, 7ZSM-35 and ZSM-48.
Another preferred group of molecular sieves are the silica-
aluminaphosphate (SAPO) materials of which SAPO-11 is
most preferred as for example described in U.S. Pat. No.
4,859,311. ZSM-5 may optionally be used in its HZSM-5
form in the absence of any Group VIII metal. The other
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molecular sieves are preferably used in combination with an
added Group VIII metal. Suitable Group VIII metals are
nickel, cobalt, platinum and palladium. Examples of possible
combinations are Ni/ZSM-5, Pt/ZSM-23, Pd/ZSM-23,
Pt/ZSM-48 and Pt/SAPO-11. Further details and examples of
suitable molecular sieves and dewaxing conditions are for
example described in W0O-A-97/18278, U.S. Pat. No. 5,053,
373, U.S. Pat. No. 5,252,527 and U.S. Pat. No. 4,574,043.

[0040] The dewaxing catalyst suitably also comprises a
binder. The binder can be a synthetic or naturally occurring
(inorganic) substance, for example clay, silica and/or metal
oxides. Natural occurring clays are for example of the mont-
morillonite and kaolin families. The binder is preferably a
porous binder material, for example a refractory oxide of
which examples are: alumina, silica-alumina, silica-magne-
sia, silica-zirconia, silica-thoria, silica-beryllia, silica-titania
as well as ternary compositions for example silica-alumina-
thoria, silica-alumina-zirconia, silica-alumina-magnesia and
silica-magnesia-zirconia. More preferably a low acidity
refractory oxide binder material which is essentially free of
alumina is used. Examples of these binder materials are silica,
zirconia, titanium dioxide, germanium dioxide, boria and
mixtures of two or more of these of which examples are listed
above. The most preferred binder is silica.

[0041] A preferred class of dewaxing catalysts comprise
intermediate zeolite crystallites as described above and a low
acidity refractory oxide binder material which is essentially
free of alumina as described above, wherein the surface of the
aluminosilicate zeolite crystallites has been modified by sub-
jecting the aluminosilicate zeolite crystallites to a surface
dealumination treatment. A preferred dealumination treat-
ment is by contacting an extrudate of the binder and the
zeolite with an aqueous solution of a fluorosilicate salt as
described in for example U.S. Pat. No. 5,157,191 or WO-A-
00/29511. Examples of suitable dewaxing catalysts as
described above are silica bound and dealuminated Pt/ZSM-
5, silica bound and dealuminated Pt/ZSM-23, silica bound
and dealuminated Pt/ZSM-12, silica bound and dealuminated
Pt/ZSM-22, as for example described in WO-A-00/29511
and EP-B-832 171.

[0042] Catalytic dewaxing conditions are known in the art
and typically involve operating temperatures in the range of
from 200 to 500° C., suitably from 250 to 400° C., hydrogen
pressures in the range of from 10 to 200 bar, preferably from
40 to 70 bar, weight hourly space velocities (WHSV) in the
range of from 0.1 to 10 kg of oil per litre of catalyst per hour
(kg/l/hr), suitably from 0.2 to 5 kg/l/hr, more suitably from
0.5 to 3 kg/l/hr and hydrogen to oil ratios in the range of from
100 to 2,000 litres of hydrogen per litre of oil. By varying the
temperature between 315 and 375° C. at between 40-70 bars,
in the catalytic dewaxing step it is possible to prepare base oils
having different pour point specifications varying from suit-
ably —10 to -60° C.

[0043] In step (d) the dewaxed effluent of step (c), option-
ally after flashing off some low boiling compounds, is sepa-
rated into one or more low viscosity base oil products and the
white oil.

[0044] In order to improve the colour properties of this
white oil fraction as obtained above a final finishing treatment
may be performed. Examples of suitable finishing treatments
are so-called sulfuric acid treating processes, hydrofinishing
processes and adsorption processes. Sulfuric acid treating is
for example described in General Textbook “Lubricant Base
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Oil and Wax Processing”, Avilino Sequeira, Jr, Marcel Dek-
ker Inc., New York, 1994, Chapter 6, pages 226-227.

[0045] Hydrofinishing is suitably carried out at a tempera-
ture between 180 and 380° C., a total pressure of between 10
to 250 bar and preferably above 100 bar and more preferably
between 120 and 250 bar. The WHSV (Weight hourly space
velocity) ranges from 0.3 to 2 kg of oil per litre of catalyst per
hour (kg/1'h).

[0046] The hydrogenation catalyst is suitably a supported
catalyst comprising a dispersed Group VIII metal. Possible
Group VIII metals are cobalt, nickel, palladium and platinum.
Cobalt and nickel containing catalysts may also comprise a
Group VIB metal, suitably molybdenum and tungsten. Suit-
able carrier or support materials are low acidity amorphous
refractory oxides. Examples of suitable amorphous refractory
oxides include inorganic oxides, such as alumina, silica, tita-
nia, zirconia, boria, silica-alumina, fluorided alumina, fluo-
rided silica-alumina and mixtures of two or more of these.
[0047] Examples of suitable hydrogenation catalysts are
nickel-molybdenum containing catalyst such as KF-847 and
KF-8010 (AKZO Nobel) M-8-24 and M-8-25 (BASF), and
C-424, DN-190, HDS-3 and HDS-4 (Criterion); nickel-tung-
sten containing catalysts such as N1-4342 and N1-4352 (En-
gelhard) and C-454 (Criterion); cobalt-molybdenum contain-
ing catalysts such as KF-330 (AKZO-Nobel), HDS-22
(Criterion) and HPC-601 (Engelhard). Preferably platinum
containing and more preferably platinum and palladium con-
taining catalysts are used. Preferred supports for these palla-
dium and/or platinum containing catalysts are amorphous
silica-alumina. Examples of suitable silica-alumina carriers
are disclosed in WO-A-94/10263. A preferred catalyst com-
prises an alloy of palladium and platinum preferably sup-
ported on an amorphous silica-alumina carrier of which the
commercially available catalyst C-624 of Criterion Catalyst
Company (Houston, Tex.) is an example.

[0048] The white oil as obtained by the process as
described above, including the optional hydrogenation step,
may also be contacted with an adsorbent to further increase
the colour properties. In this respect reference is made to WO
2004/000975. Examples of suitable heterogeneous adsor-
bents are active carbon, zeolites, for example natural faujas-
ite, or synthetic materials such as ferrierite, ZSM-5, faujasite,
mordenite, metal oxides such as silica powder, silica gel,
aluminium oxyde and various clays, for example Attapulgus
clay (hydrous magnesium-aluminium silicate), Porocel clay
(hydrated aluminium oxide). A preferred adsorbent is acti-
vated carbon.

[0049] In general, activated carbon is a microcrystalline,
nongraphitic form of carbon, which has been processed to
develop internal porosity due to which it has a large surface
area. Activated carbons which have been found particularly
suitable, are those having a surface area (N,, BET method) in
the range from 500 to 1500 m*/g, preferably from 900 to 1400
m?/g, and a Hg pore volume in the range from 0.1 to 1.0 ml/g,
preferably from 0.2 to 0.8 ml/g. With the expression “Hg pore
volume” is meant the pore volume as determined by mercury
porosimetry. Very good results have been obtained with acti-
vated carbons which additionally have a micropore size dis-
tribution of 0.2 to 2 nm with an average of 0.5 to 1 nm, a pore
size distribution (Hg porosimetry) in the range from 1 to
10,000 nm, preferably from 1 to 5,000 nm, and a total pore
volume as determined by nitrogen porosimetry in the range
from 0.4 to 1.5 ml/g, preferably from 0.5 to 1.3 ml/g. Other
preferred physical characteristics include an apparent bulk
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density of from 0.25 to 0.55 g/ml, a particle size of from 0.4
to 3.5 nm, preferably 0.5 to 1.5 nm, and a bulk crushing
strength of at least 0.8 MPa, preferably at least 1.0 MPa.
Examples of suitable commercially available activated car-
bons include Chemviron type, Chemviron F-400 (FILTRA-
SORB 400), DARCO GCL 8*30 and DARCO GCL 12*40
(FILTRASORB and DARCO are trade marks).

[0050] The activated carbon used in the process according
to the present invention is preferably dry activated carbon.
This means that the water content of the activated carbon
should be less than 2% by weight, preferably less than 1% by
weight and more preferably less than 0.5% by weight, based
on total weight of activated carbon. This usually means that
the activated carbon has to be dried first before application in
the process of the present invention. Drying can be either be
performed ex situ or in situ via conventional drying proce-
dures known in the art. Examples of suitable drying proce-
dures are those wherein activated carbon is dried at a tem-
perature in the range of from 100 to 500° C. for 1 to 48 hours
in a nitrogen atmosphere. In case of applying a fixed bed of
activated carbon, in situ drying the activated carbon, i.e. dry-
ing after the activated carbon has been packed into a bed, is
preferred.

[0051] The conditions (temperature, pressure, space veloc-
ity) under which the bottom product is contacted with the
activated carbon may vary within broad ranges in order to still
attain the desired white oil quality. Temperatures in the range
of from 20 to 300° C., preferably 30 to 200° C., more prefer-
ably 40 to 150° C., have been found to be suitable in this
respect. The operating pressure of the process according to
the present invention is not particularly critical and may be in
the range of from 1 to 200 bar, preferably 1 to 100 bar, most
preferably 1to 20 bar. A suitable weight hourly space velocity
has been found to be in the range of from 0.2 to 25 kg/l/hr,
preferably from 0.5 to 10 kg/l/hr and more preferably from 1
to 5 kg/l/hr.

[0052] The present invention will be further illustrated by
the following non-limiting examples.

EXAMPLE 1

[0053] Four Fischer-Tropsch derived white oils were gen-
erally prepared according to the process described in
Example 1 of EP-A-1 382 639, by adjusting the amount and
cut point at which the fraction is separated from the distillate
fraction.

[0054] The properties of the Fischer-Tropsch derived white
oils are indicated in Table 1 below. FT1-3 are white oils to be
used according to the present invention and FT4 is included as
a comparative example.

TABLE 1

Properties of Fischer-Tropsch derived white oils.

FT4
FT1 FT2 FT3 (comparative)
Density @ 15° C. 818.5 821.4 8232 831.5
(DIN 51757, kg/m?)
Flash point (ISO 232 240 241 276
2592,°C.)
Pour point (DIN -48 -54 -20 -39
18O 3016,° C.)
Kinematic 20.1 25.1 245 56.6

viscosity @ 40° C.
(ISO 3014, mm?/s)
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TABLE 1-continued

Properties of Fischer-Tropsch derived white oils.

FT4

FT1 FT2 FT3 (comparative)

Kinematic 4.3 5.1 55 9.1
viscosity @ 100° C.
(ISO 3014, mm?/s)

Viscosity index 122 132 173 139
(DIN ISO 2909)

Content of <1.0 <0.5 <0.5 <0.5
hydrocarbons with

carbon number less

than 25 (ASTM D

2887, %)

Boiling point at 409 412 402 486
5% distillation,

(ASTM D 2887, ° C.)

EXAMPLE 2

[0055] Four polystyrene compositions suitable for food
contact applications were prepared using 97 wt % of styrene
(technical grade) and 3 wt % of the Fischer-Tropsch derive
white oils FT1-4 of Example 1, respectively.

[0056] FEach composition of styrene and white oil was
mixed thoroughly and about 30 ml of the resulting mixture
was transferred to a 50 ml glass tube with 3 cm outer diameter
and then locked with a flared cap. The mixtures were poly-
merized at 140° C. for 24 hours. The samples were then stored
for 30 minutes at 23° C. The polymer compositions were
obtained by removal of the glass material (by cautious ham-
mering on the sample wrapped in a towel). Then, the com-
patibility of the compositions was evaluated by visual rating
(clear/hazy/turbid). The results are given in Table 4. The
experiments were repeated using 3.5, 4.0 and 4.5 wt % white
oil, respectively. The results are also given in Table 2.

TABLE 2

Visual rating.

FT4
FT1 FT2 FT3 (comparative)
3.0% white oil Clear Clear Clear Turbid
3.5% white oil Clear Clear Hazy Turbid
4.0% white oil Clear Hazy Turbid Turbid
4.5% white oil Turbid Turbid Turbid Turbid

As shown by the results of Table 4, the compositions accord-
ing to the present invention showed improved fogging behav-
iour (i.e. the polystyrene compositions were less inclined to
turn turbid). While the comparative example (FT4) showed a
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relatively poor compatibility with polystyrene at all white oil
contents of 3.0% and above, all white oils according to the
present invention showed an advantageous compatibility
with polystyrene at 3.0%. FT1 showed even a good compat-
ibility at a white oil content of 4.0%.

. (canceled)

. (canceled)

. (canceled)

. (canceled)

. (canceled)

. (canceled)

. (canceled)

8. A process for the preparation of polymer compositions
for food contact, comprising preparing a Fischer-Tropsch
derived white oil by:

(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
derived feed, wherein the weight ratio of compounds
having at least 60 or more carbon atoms and compounds
having at least 30 carbon atoms in the Fischer-Tropsch
derived feed is at least 0.2 and wherein at least 30 wt %
of compounds in the Fischer-Tropsch derived feed have
at least 30 carbon atoms;

(b) separating the product of step (a) into one or more lower
boiling distillate fraction(s) and a higher boiling white
oil precursor fraction;

(c) performing a pour point reducing step to the white oil
precursor fraction obtained in step (b); and

(d) isolating a white oil by distilling the product of step (c)
having a kinematic viscosity at 100° C. of in between
more than 2 mm?/s and less than 7 mm?®/s according to
ISO 3014, and a content of mineral hydrocarbons with
carbon numbers less than 25 of not more than 5% (w/w);
and

(e) blending the white oil obtained in step (d) with the
polymer.

9. The process according to claim 8, wherein the Fischer-
Tropsch derived white oil has a content of mineral hydrocar-
bons with carbon numbers less than 25 of not more than 3%
(Wiw).

10. The process according to claim 8, wherein the Fischer-
Tropsch derived white oil has a 5 wt % recovery boiling point
of'above 391° C. according to ASTM D 2887.

11. The process according to claim 8, wherein the Fischer-
Tropsch derived white oil has a 5 wt % recovery boiling point
of above 400° C.

12. The process according to claim 8, wherein the Fischer-
Tropsch derived white oil has a kinematic viscosity at 40° C.
of less than 55 mm?/s according to ISO 3014.

13. The process according to claim 8, wherein the Fischer-
Tropsch derived white oil has a flash point below 270° C., and
above 220° C., as determined according to ISO 2592.
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