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hard wax.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 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
Cote d'Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

ITreland

Israel

Tceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

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

SI

SK
SN
SZ
TD

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

WO 99/37737 PCT/EP99/00293

TREATMENT OF WAXES

THIS INVENTION relates to the treatment of waxes. It relates
in particular to a process for treating a wax, and to a wax when produced

by the process.

According to the invention, there is provided a process for
treating a wax, which process includes thermally cracking, in a cracking
stage, a feed wax having a congealing point X°C, to produce, as a primary

product, a lighter wax having a congealing point Y°C, where X>Y.

By "primary product” is meant that the lighter wax forms at

least 52% m/m of the product produced by the cracking of the feed wax.

The feed wax may be a hard wax of which the congealing
point, X, may be above 60°C. Preferably, the congealing point, X, of the

hard wax is above 90°C.

in particular, the feed wax may be a Fischer-Tropsch derived

hard wax.

By "Fischer-Tropsch derived" in relation to the hard wax is
meant a wax fraction or cut obtained by subjecting a synthesis gas

comprising mainly carbon monoxide and hydrogen to a low temperature
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(200 - 250°C) or high temperature (300 - 360°C) Fischer-Tropsch

synthesis reaction in a fixed or slurry catalyst bed, the catalyst of which is
a Fischer-Tropsch catalyst, which is normally iron and/or cobalt based.
Typically, the Fischer-Tropsch derived hard wax comprises mostly normal
paraffins, most of which have a carbon number greater than 18, i.e. greater
than C,g, and some isomers, olefins and lighter components. Generally, the
individual components of the wax have a large spread of carbon numbers

and thus a large spread of boiling points.

In particular, the Fischer-Tropsch derived hard wax may be a
product of a low temperature Fischer-Tropsch synthesis process, using
either a slurry bed reactor or a fixed bed reactor. A significant portion of
the hard wax, e.g. at least about 95% m/m, may comprise hydrocarbons
of C;, and heavier and may consist predominantly of normal paraffins, but

may also include isomers and olefins.

The process may include pre-treating the feed wax, and in
particular the Fischer-Tropsch derived hard wax to remove a lighter
fraction, prior to cracking the feed wax in the cracking stage. The hard
wax may thus be a wax produced by the Fischer-Tropsch synthesis
process, from which a lighter fraction has been removed. Removal of the
lighter fraction may be by any suitable method known to a person skilled

in the art.

If desired, at least a portion of the feed wax may be
hydrogenated prior to cracking it. Hydrogenation may be effected by
contacting the feed wax with hydrogen in the presence of a suitable
catalyst at an elevated temperature and an elevated pressure, using any

suitable method known to those skilled in the art.
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The feed wax may be pre-heated to a temperature of at least
230°C, prior to cracking the feed wax in the cracking stage. Preferably,
the feed wax is preheated to a temperature of at least 260°C, prior to

cracking the feed wax in the cracking stage.

The thermal cracking is thus effected at an elevated
temperature, which may be in the range of 360°C to 600°C. Preferably,
the thermal cracking is effected at a temperature in the range of 420°C to
520°C, e.g. at about 460°C.

The cracking of the hard wax may be conducted at an
elevated pressure. The elevated pressure may be in the range of 100kPa,
to 1500kPa,, more preferably in the range of 350kPa, to 600kPa,, e.g. at
about 600kPa,. It will be appreciated that, by raising the pressure in the
cracking stage, the equilibrium between vapour present or formed during
the cracking of the feed wax and the liquid wax in the cracking stage, is
effected. At lower pressures, removal of lighter components from the

cracking stage is thus facilitated.

The cracking may be effected for a sufficient period of time to
obtain a desired degree of cracking, e.g. from about 30 seconds to about
30 minutes. However, it is to be appreciated that the residence time of the
feed wax in the cracking stage, i.e. the cracking time, required to obtain a
desired degree of cracking, is dependant on the temperature at which the
cracking occurs, and the residence time may thus fall outside the range

provided above.

The cracking may be effected in the presence of an inert gas,
e.g. steam or nitrogen. The inert gas may be used to control the residence

time of the feed wax in the cracking stage.
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A light fraction of the lighter wax formed during the cracking
stage and the inert gas may be separated from any uncracked feed wax
and/or from a heavier fraction of the lighter wax formed during the cracking
stage by any suitable separation method known to those skilled in the art,
e.g. stripping and/or distillation. At least a portion of any uncracked feed
wax and/or at least a portion of the heavier fraction of the lighter wax may
be recycled to the cracking stage, where it is cracked or recracked together

with fresh feed wax, thus increasing the vield of the process.

The products from the cracking stage may be passed to a

quenching stage, to lower the temperature and thus to halt the cracking.

The invention extends to a lighter wax when produced by the
process as hereinbefore described. Preferably, the congealing point or

temperature, Y, of the lighter wax is in the range 60°C to 90°C.

The lighter wax may be separated into different product
fractions by using methods known to those skilled in the art, such as
distillation. The product fractions include, but are not limited to
* the light fraction as hereinbefore described, which may be used for

example as a solvent, a fuel or a feedstock for other processes;

* a number of medium wax fractions having a congealing temperature
of between 45°C and 70°C which typically are useful in candles and
other applications;

* a number of hard wax fractions having a congealing temperature of
between 70°C and 110°C which are useful in hot melt adhesives,
polymer processing, inks and other applications; and/or

* any combination of the foregoing products for which many
commercial applications exist e.g. as polishes, emulsions and

specialized applications.
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Some or all of these product fractions may be hydrotreated or oxidised to

modify the product fraction characteristics.

The Applicant has surprisingly found that by subjecting a hard
wax, particularly a Fischer-Tropsch derived hard wax to a mild thermal
cracking process, a lighter wax is produced as a primary product. The
lighter wax has a similar range of hydrocarbons than the hard wax, but has
higher concentrations of the lighter hydrocarbonsin the range, and thus has
a lower congealing temperature than the hard wax. The Applicant has also
surprisingly found that the process is very flexible and that the composition
{(carbon distribution) of the lighter wax can be controlled to a large extent
through manipulation of the temperature at which the cracking of the hard
wax is effected, the residence time of the hard wax in the cracking stage,

the use of an inert, and the use of a recycle as described above.

The invention will now be described, by way of example, with
reference to the single accompanying diagrammatic drawing showing a
simplified flow diagram of a process according to the invention for

converting a Fischer-Tropsch derived hard wax to a lighter wax.

Referring to the drawing, reference numeral 10 generally
indicates a process according to the invention for converting a Fischer-
Tropsch derived hard wax to a lighter wax having a congealing temperature

which is less than the congealing temperature of the hard wax.

The process 10 includes a feed line 12 leading to a pre-heater
14. A flow line 16 leads from the pre-heater 14 to a cracker 18. An inert
feed line 20 leads to the cracker 18, and a flow line 22 leads from the
cracker 18 to a cooler 24. A flow line 26 leads from the cooler 24 to a

distillation column 28.
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An overhead withdrawal line 30 leads from the top of the
distillation column 28, and a bottom withdrawal line 32 leads from the

bottom of the distillation column 28.

A recycle flow line 34 leads from the bottom withdrawal line
32 into the flow line 16. However, it is to be appreciated that other tie-in
points for the recycle flow line 34, e.g. into the feed line 12, are feasible.

A quench line 36 leads from the recycle flow line 34 into the flow line 22.

In use, a feedstock comprising a Fischer-Tropsch derived hard
wax, typically having a congealing temperature, X, above about 90°¢C,
enters the process 10 along the feed line 12 and is pre-heated to a
temperature of 280°C in the pre-heater 14 to provide a pre-heated hard
wax feedstock. If desired, the pre-heated hard wax feedstock is mixed
with recycled uncracked hard wax and/or a heavier fraction of the lighter
wax fed from the recycle flow line 34, before the resultant wax mixture

enters the cracker 18.

In the cracker 18, the wax mixture is cracked at an elevated
temperature of 480°C and at an elevated pressure of 400kPa,, in the
presence of an inert gas such as steam or nitrogen, fed to the cracker 18
by means of the inert feed line 20. The wax mixture has a residence time
in the cracker 18 of about 15 minutes. In the cracker 18, at least a portion
of the wax mixture is cracked to produce a wax product which includes,
as a primary product, a lighter wax having a congealing temperature, Y,
which is less than the congealing temperature of the hard wax feedstock.
Typically, Y is in the range of 60 - 90°C. The wax product may also

include uncracked hard wax.
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It'is to be appreciated that, at a lower temperature in the
cracker 18, a longer residence time for the hard wax in the cracker 18
would be required to obtain the same degree of cracking as when a higher

temperature is used.

The wax product leaves the cracker 18 through the flow line
22, and is mixed with recycled uncracked hard wax and/or a heavier
fraction of the lighter wax withdrawn from the recycle flow line 34 by
means of the quench line 36. The quenched wax product enters the cooler
24, where its temperature is further reduced to about 300°C, before it is

fed along the flow line 26 into the distillation column 28.

In the distillation column 28, the wax product (and thus also
the lighter wax) is separated into a light hydrocarbon fraction, which
includes the inert gas, and which leaves the distillation column 28 along the
overhead withdrawal line 30, and a heavier hydrocarbon fraction which
includes any uncracked hard wax and which leaves the distillation column
28 along the bottom withdrawal line 32. If desired, the heavier
hydrocarbon fraction to be recycled is withdrawn from the bottom
withdrawal line 32 and recycled into the flow line 16 by means of the

recycle flow line 34, as described above.

The invention is further illustrated by the following non-limiting

example:

EXAMPLE

A Fischer-Tropsch derived hard wax having a congealing
temperature of 101°C and comprising 53% m/m of hydrocarbons having

a carbon number above C,g and 21% m/m of hydrocarbons having a carbon
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number between C,; and C,, (See Table 1) was cracked in a cracking stage
at about 440°C and about SOOkPag for a period of about 15 minutes. The
cracking of the hard wax was conducted in the absence of an inert gas.
A lighter wax having a congealing temperature of 88°C and comprising
24% m/m of hydrocarbons having a carbon number above C,5 and 54%
m/m of hydrocarbons having a carbon number between Cie and C,; (see
Table 2) was produced, as a heavier hydrocarbon fraction of the primary

product, after a light hydrocarbon fraction was removed.
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TABLE 2: Composition of product
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From Tables 1 and 2, it is clear that the lighter wax produced
has a similar range of hydrocarbons as the Fischer-Tropsch derived hard
wax, but has higher concentrations of the lighter hydrocarbons in the

range, which explains the lower congealing temperature of the lighter wax.

It is an advantage of the process 10 of the invention, as
illustrated, that it can be used to convert a hard wax, particularly a Fischer-
Tropsch derived hard wax to a lighter wax, and even more particularly that
it can covert a Fischer-Tropsch derived hard wax having a congealing
temperature of 90°C or higher, to a lighter wax. It is yet a further
advantage of the process 10, that it is flexible, allowing the composition

of the lighter wax produced to be easily controlled.
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CLAIMS

1. A process for treating a wax, which process includes thermally
cracking, in a cracking stage, a feed wax having a congealing point X°C,
to produce, as a primary product, a lighter wax having a congealing point

Y°C, where X>Y.

2. A process as claimed in claim 1, in which the feed wax is a

hard wax of which the congealing point, X, is above 60°C.

3. A process as claimed in claim 2, in which the congealing point,

X, of the hard wax is above 90°C.

4, A process as claimed in claim 2 or claim 3, in which the hard

wax is a Fischer-Tropsch derived hard wax.

5. A process as claimed in claim 4, in which the Fischer-Tropsch
derived hard wax is a product of a low temperature Fischer-Tropsch

synthesis process.

6. A process as claimed in any one of claims 2 to & inclusive, in
which at least 95% of the hard wax comprises hydrocarbons of C;, and
heavier and in which the hard wax consists predominantly of normal

paraffins.

7. A process as claimed in any one of the preceding claims,
which includes pre-treating the feed wax to remove a lighter fraction, prior

to cracking the feed wax in the cracking stage.
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8. A process as claimed in any one of the preceding claims, in
which the feed wax is pre-heated to a temperature of at least 230°C, prior

to cracking the feed wax in the cracking stage.

9. A process as claimed in any one of the preceding claims, in
which at least a portion of the feed wax is hydrogenated, prior to cracking

the feed wax in the cracking stage.

10. A process as claimed in any one of the preceding claims, in
which the thermal cracking is effected at an elevated temperature in the
range of 360°C to 600°C.

11. A process as claimed in claim 10, in which the thermal

cracking is effected at a temperature in the range of 420°C to 520°C.

12. A process as claimed in any one of the preceding claims, in
which the thermal cracking is effected at an elevated pressure in the range
of 100kPa, to 1500kPa,.

13. A process as claimed in claim 12, in which the thermal

cracking is effected at a pressure in the range of 350kPa, to 600kPa,.

14. A process as claimed in any one of the preceding claims, in

which the thermal cracking is effected in the presence of an inert gas.

15. A process as claimed in claim 14, in which a light fraction of
the lighter wax formed during the cracking stage and the inert gas are
separated from any uncracked feed wax and/or from a heavier fraction of
the lighter wax formed during the cracking stage, and in which at least a

portion of any uncracked feed wax and/or at least a portion of the heavier
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fraction of the lighter wax is recycled to the cracking stage, where it is

cracked or recracked together with fresh feed wax.

16. A process as claimed in any one of the preceding claims, in
which the products from the cracking stage is passed to a quenching stage,

to lower the temperature and thus to halt the cracking.

17. A wax when produced by the process as claimed in any one

of claims 1 to 16 inclusive.

18. A wax as claimed in claim 17, which has a congealing point,
Y, which is in the ran>ge 60°C to 90°C.

19. A process as claimed in claim 1, substantially is herein

described and illustrated.

20. A wax as claimed in claim 17, substantially as herein

described and illustrated.

21. A new process, or a new wax, substantially as herein

described.

PCT/EP99/00293
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