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Description

The invention relates to mesophase pitch and
particularly to a feedstock for mesophase pitch.

Mesophase pitch is used for producing carbon
artifacts and particularly for producing carbon
fibers having excelient mechanical properties. it is
well known that mesophase pitch derived carbon
fibers are lightweight, strong, stiff, electrically
conductive, and both chemically and thermally
inert. The mesophase pitch derived carbon fibers
perform well in composites and have found use in
aerospace applications and quality sporting
equipment.

As used herein, the term “mesophase” is to be
understood as used in the instant art and
generally is synonymous with liquid crystal. A
liquid crystal is a state of matter which is inter-
mediate between crystalline solid and a normai
liquid. Ordinarily, a material in the mesophase
state exhibits both anisotropic and liquid
properties.

As used herein, the term “mesophase pitch” is
a pitch containing more than about 40% by
weight mesophase and is capable of forming a
continuous anisotropic phase when dispersed by

_agitation or the like, in accordance with the prior
art,

Generally, decant oil is converted to a pitch by
distillation. Sometimes the distillation is preceded
by a heat treatment step. The product obtained
from the distillation is an isotropic pitch and this
pitch must be subjected to additional process
steps to convert it to a mesophase pitch.

A conventional method for preparing
mesophase pitch from an isotropic pitch
feedstock generally includes heat treating the
feedstock at a temperature from about 350°C to
450°C to effect thermal polymerization.

A typical conventional method is carried out
using reactors maintained at a temperature of
about 400°C for about 20 hours. The properties of
the mesophase pitch produced can be controlled
by the reaction temperature, heat treatment time,
and volatilization rate. The presence of the high
molecular weight fraction due to polymerization
results in a softening point of the mesophase
pitch of at least about 300°C for a mesophase
content of about 80% by weight. The softening
point increases as the mesophase content
increases. Typically, the temperature needed to
spin the mesophase pitch into fibers is 30°C to
50°C higher than the softening point of the
mesophase pitch. It is desirable to be able to spin
at relatively low temperatures to avoid additional
polymerization which can clog the narrow orifices
used in spinning and to minimize the energy
consumption. .

The mesophase content of pitch can be
measured by methods described in the article
“Quantitative Determination of Mesophase
Content in Pitch” by S. Chwastiak, R. T. Lewis, and
J. D. Ruggiero, Fifteenth Biennial Conference on
Carbon, June 1981, pp. 148, 149.

Generally, the terms ‘“softening point”’ and
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“melting point” are used interchangeably in the
art to characterize a pitch broadly as to its
molecular weight composition and to provide an
estimate of the spinning temperature needed.

There are several methods for determining the
softening temperature and the temperatures
measured by these different methods vary some-
what from each other.

The Mettler softening point measurement
procedure is widely accepted as the standard for
evaluating pitches. This procedure can be
adapted for use on mesophase pitches.

The softening temperature of a mesophase
pitch can also be determined by hot stage micro-
scopy. In this method, the mesophase pitch is
heated on a microscope hot stage in an inert
atmosphere under polarized light. The tempera-
ture of the mesophase pitch is raised under a
controiled rate and the temperature at which the
mesophase pitch commences to deform is noted
as the softening temperature.

As used herein, softening point or softening
temperature will be used interchangeably and will
refer to the temperature determined by the
Mettler measurement procedure for both
precursor and mesophase pitches.

As used herein, the empirical formulas of the
decant oils prior and after the hydrotreatment
were obtained from molecular weight and ele-
mental analysis data in accordance with conven-
tional methods.

Decant oils are widely used for producing
feedstocks in the form of isotropic pitches to be
converted into mesophase pitches. The methods
for producing a precursor pitch from a decant oil
are well known and usually include the step of
distilling the decant oil under a reduced pressure
while applying heat to the decant oil.

Decant oils are particularly desirable for
producing precursor pitches for mesophase
pitches because decant oils have high aromaticity
and the art teaches that high aromaticity in the
feedstock is necessary to produce a good meso-
phase pitch. See “Chemistry and Physics of
Carbon”, edited by P. L. Walker, Volume 4, pp.
261, 262 (1960); “Carbon”. 72, p. 332, (1974); and
U.S. Patent No. 4,005,183 to Singer.

The decant oil used in the art for making a
feedstock for mesophase pitch has a low sulfur
content in the range of from about 1% to about
2.5% by weight. The mesophase pitch produced
from the feedstock is capable of forming aniso-
tropic domains greater than about 200 microns
under quiescent heating. The capability of
forming such large domains is important because
it indicates that the mesophase pitch is suitable
for producing carbon fibers having good
mechanical properties, as well as good spinning
properties.

A mesophase pitch which is capable of forming
large anisotropic domains is known to be highly
deformable.

For spinning commercially, the mesophase
content of the mesophase pitch is at least 70% by
weight and preferably about 80% in order to
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produce good carbon fibers. This is a goal of the
instant invention.

The amount of sulfur in a decant oil could be
important for the production of commercial
carbon fibers. Carbon fibers which require
process temperatures of about 2500°C or higher
may have problems because the elevated
temperatures drive off the sulfur and thereby
result in a degradation in tensile strength and a
reduction in the density of the carbon fiber
produced.

According to the prior art, a high sulfur decant
oil would be unsuitable for the production of a
mesophase pitch for quality carbon fibers.

it would be desirable to subject the high sulfur
decant oil to a hydrosuifurization in accordance
with known processes such as taught in U.S.
Patent No. 4,075,084 to Skripek et al or U.S. Patent
No. 4,166,026 to Fukui et al. Generally, the
hydrodesulfurization contacts a hydrocarbon oil
with hydrogen in the presence of a catalyst.

It is, however, well known that hydrotreating
reduces the aromaticity of hydrocarbon oils so
that it would be expected from the art that a
hydrotreated decant oil would produce a meso-
phase pitch which has relatively poor quality for
spinning and the carbon fibers made from the
mesophase pitch would have poor mechanical
properties. The references, ““Catalysis”, Vol. V,
edited by P. H. Emmett, published by Rheinhold
Publishing Corp., New York, 1957, and “Catalytic
Processes and Proven Catalysts”, edited by C. L.
Thomas, Academic Press {1970), point out that
hydrotreating reduces aromaticity.

As used herein, “hydrotreating” is any process
which contacts a decant oil with hydrogen in the
presence of a catalyst in accordance with the art.

Contrary to the teachings in the art, it has now
been found that decant oil which has been
hydrotreated according to the invention can be
processed to produce mesophase pitch having
improved properties as compared to mesophase
pitch produced from decant oil which has not
been hydrotreated.

Furthermore, the improved mesophase pitch
can be processed according to known methods
into carbon fibers which also possess improved
properties.

A general explanation of these suprising results
is as follows and it is to be understood that the
explanation is not intended to be a limitation but
only as a possible guideline in applying the
instant invention. The explanation is given with
respect to the thermal polymerization process for
converting a precursor pitch feedstock to a
mesophase pitch.

Typically, a precursor pitch has a relatively
broad molecular weight distribution. The pitch
contains both less reactive and highly reactive
molecules. Rapid polymerization of the highly
reactive molecules is undesirable because it leads
to very high molecular weight components in the
mesophase pitch produced. These high molecular
weight components cause the viscosity of the
mesophase pitch to be relatively high and thereby
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reduce the relative mesophase domain size. This
phenomena is discussed in U.S. Patent No.
3,976,729 to I. C. Lewis et al.

Hydrogenation of a decant oil according to the
invention reduces the reaction rate of the highiy
reactive molecules and makes it possible for
these molecules to undergo desirable structural
rearrangements prior to and during the poly-
merization reaction. This effects a relatively low
viscosity: for the mesophase pitch as well as
relatively large anisotropic domain sizes.

A precursor pitch feedstock produced
according to the invention can also be converted
to a mesophase pitch by solvent extraction as
described in the article “Mesophase Transforma-
tion in a Solvent-Extracted Pitch” by J. E. Zimmer,
Fifteenth Biennial Conference on Carbon, June
1981, pp. 146, 147 and the references cited
therein. Surprisingly, the mesophase pitch
produced possesses excellent properties as to
domain size and softening point.

The hydrogenated decant oil produces a lower
yield of mesophase pitch as compared to
untreated decant oil, but the surprising improve-
ment in the quality of the mesophase pitch
compensates for the loss in yield as well as the
increased cost for the hydrotreating step.

In its broadest embodiment, the invention
relates to a method for producing a feedstock for
a mesophase pitch, comprising the steps of
hydrotreating a decant oil until thereisfrom 2to 3
hydrogen atoms per average molecule of the
decant oil, and distilling the hydrotreated decant
oil to form a pitch.

The invention also relates to mesophase pitch
fibers and carbon fibers formed from the
mesophase pitch of the invention.

Another embodiment of the invention relates to
the improvement of subjecting the hydrotreated
decant oil to a thermal-pressure treatment to
produce a tar residue, and distilling the tar
residue to form a pitch.

The thermal-pressure treatment substantially
increases the overall yield of the feedstock with
respect to the decant oil as compared to the
instant process without the thermal-treatment.

Generally, the thermal-pressure treatment is in
accordance with the co-pending application Serial
No. 087,186, filed October 22, 1979 and assigned
to the instant assignee. The application Serial No.

‘087,186 has been allowed and its disclosure is

incorporated herein by reference. A brief descrip-
tion of the application is as follows.

The severity of the heating under pressure can
be evaluated by the term ““soaking volume factor’”
which is a technical term widely used in the
petroleum industry for such a purpose. A soaking
volume factor of 1.0 is equivalent to 4.28 hours of
heating at a temperature of about 427°C under a
pressure of about 5272 kPa (750 psig). The effect
of temperature on polymerization or cracking rate
of hydrocarbons is known in the art. By way of
example, the cracking rate at 450°C is 3.68 times
the cracking rate at 427°C. Most of the examples
given herein were carried out at a temperature
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near 450°C so that the thermal treatment severity
was calculated on an equivalent basis for that
temperature.

For a batch thermal-pressure treatment, the
preferred temperature, pressure, and soaking
volume factor range depend upon the precursor
materials. For decant oils, the temperature range
is from 400°C to 475°C, the pressure range is from
1480 to 10443 kPa (200 psig to 1500 psig), and the
soaking volume factor range is from about 0.4 to
about 8.6. The soaking volume factor is
equivalent to from 0.5 to 10 hours at about 450°C.

The batch thermai-pressure treatment is
discontinued when the Conradson carbon content
is at least about 20% and preferably greater than
about 30% but not greater than about 65%. The
mesophase content is less than about 60% by
weight and if infusible solids are present, a high
temperature filtration is preferably carried out.
For the filtration, an elevated temperature to
liquify the product is used so that the infusible
solids can be separated by the filtration.
Preferably, stirring is used during the thermal-
pressure treatment in order to maintain a
homogeneous distribution.

The instant invention is more economical if a
continuous thermal-pressure treatment is carried
out instead of the batch treatment. For the
continuous thermal-pressure treatment, the
temperature range is from 420°C to 550°C, the
pressure range is from 1480 to 10443 kPa (200
psig to 1500 psig), and the soaking volume factor
is from about 0.4 to about 2.6. The soaking
volume factor corresponds to from 0.5 to 3 hours
at a temperature of about 450°C.

The continuous thermal-pressure treatment is
terminated when the Conradson carbon content
of the material is at least about 5% and preferably
greater than about 10% but less than about 65%.
The mesophase content is less than about 60% by
weight. If infusible solids are present, a high
temperature filtration is preferable.

The invention accordingly comprises the
several steps and the relationship of one or more
of such steps with respect to each of the others,
all as exemplified in the following detailed
disclosure, and the scope of the application of
which will be indicated in the ciaims.

For a fuller understanding of the nature and
objects of the invention, reference should be had
to the following detailed description, taken in
connection with the accompanying drawings, in
which: .

Figure 1 shows a simpilified flow diagram for
hydrotreating decant oil; and

Figure 2 is a simplified flow diagram for
carrying out the continuous thermal-pressure
treatment of a hydrotreated decant oil.

illustrative, non-limiting examples of the
practice of the invention are set out below.
Numerous other examples can readily be evolved
in the light of the guiding principles and teachings
contained herein. The examples given herein are
intended merely to illustrate the invention and not
in any sense fo limit the manner in which the
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invention can be practiced. The parts and
percentages recited herein unless specifically
provided otherwise refer to parts by weight and
percentages by weight.

Figure 1 hydrotreats decant oil as follows,

A reactor 1 comprises a stainless steel tube
having an inside diameter of 32 mm and is heated
with a resistance furnace {not shown). The reactor
1 operates in a trickle-bed mode with the decant
oil from a decant oil feed 2 entering from the top.

The hydrotreating catalyst in the reactor is of
the type commonly used for hydrodesulfurizing
petroleum feedstocks. Catalyst pellets amounting
to 100 ml are mixed with 200 ml of quartz chips
{1.19—1.68 mm) and loaded into the stainless
steel tube. The resulting catalyst bed is 370 mm
long.

A fresh catalyst bed is activated with hydrogen
and hydrogen sulfide which are supplied through
lines 3 and 4 and controlled by valves 6 and 7.

The nitrogen supplied by line 8 and controlled
by valve 9 is used to purge the catalyst of any
dissolved hydrogen sulfide.

Gases from the reactor 1 are removed over line
11 to a separator 12 and recovered hydrogen is
removed over line 13 through valve 14. Hydro-
treated decant oil is removed from the reactor 1
over line 16 to storage 17.

The continuous thermal-pressure treatment as
shown in Figure 2 is as follows.

The hydrotreated decant oil is placed in feed
tank 18. The feed tank 18 can include heaters if
desired for heating the decant oil to lower its
viscosity and thereby improve its flow. The feed
tank 18 is connected by line 19 to a pump 21
which pumps the decant oil through line 22 and is
monitored by a pressure gauge 23.

The decant oil moves through a furnace coil in a
fluidized sand bath 24. if a longer treatment is
desired, several fluidized sand baths can be used
in tandem.

The treated decant oil moves through line 26 to
valve 27 which is controlled by a pressure control
29 and is collected through line 31 in a product
collection tank 32 for subsequent steps of the
invention.

Example 1

A decant oil was subjected to a hydrotreatment
to the extent that an analysis showed that there
were about 3 atoms of hydrogen for each average
molecule of the decant oil. The hydrotreatment
was carried out using a conventional process.

The hydrotreated decant oil was converted to a
pitch by distilling under a vacuum of about 2 mm
Hg to a final pot temperature of about 260°C.

In order to evaluate the quality of the precursor
pitch as a feedstock for mesophase pitch, a
portion of the precursor pitch was converted to
mesophase pitch by subjecting it to a heat
treatment at about 400°C for about 24 hours. The
domain size of the mesophase pitch produced
from the heat treatment was measured and found
to be about 500 microns. The mesophase pitch
produced the same way from untreated decant oil
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had a domain size which is typically about 250
microns. The larger domain size for the
mesophase pitch produced according to the
invention is indicative of a better quality
mesophase pitch which can be expected to be
weli suited for commercial spinning.

Furthermore, the relatively large domain size
indicates that the mesophase pitch produced
according to the invention is highly deformable
and the molecules can be expected to align
relatively easier when a fiber is spun. This will
result in a favorably low orientation parameter
and excellent mechanical properties for the
carbon fiber.

The precursor pitch amounted to about a 21%
by weight yield with respect to the decant oil. The
precursor pitch was converted to mesophase
pitch by subjecting it to a conventional heat
treatment at about 390°C for about 29 hours while

sparging with argon at the rate of about 0.3 Nm®

{6 scfh per pound) of pitch and with agitation
throughout the reaction.

The resulting mesophase pitch contained about
100% mesophase by weight and amounted to a
14% vyield with respect to the precursor pitch. The
Mettler softening point of the mesophase pitch
was about 289°C. This softening point is
surprisingly low for a thermally produced
mesophase having a 100% mesophase content.
Moreover, this mesophase pitch can be spun at a
temperature from 30°C to 40°C lower than the
conventional 100% mesophase pitch.

The overall yield of the mesophase pitch with
respect to the decant oil was about 3% on a
weight basis.

Example 2

The hydrogenated decant oil of Example 1 was
subjected to a batch thermal-pressure treatment
in a stirred autoclave under nitrogen at a pressure
from 2859 to 3548 kPa (400 to 500 psig) and at a
temperature of about 430°C for about 4 hours. A
tar residue amounting to about a 90% by weight
yield was obtained and thereafter distilled to
produce a precursor pitch amounting to a yield of
about 37% by weight with respect to the hydro-
treated decant oil.

The precursor pitch was then converted to a
mesophase pitch by heat treating it at about 390°C
for about 30 hours. The mesophase pitch
obtained contained about 100% mesophase and
had a Mettler softening point of about 317°C. The
mesophase pitch yield was about 34% by weight
with respect to the tar residue and the overall
yield of the mesophase pitch with respect to the
hydrotreated decant oil was about 11.3% by
weight.

This overall yield was substantially higher than
the overall yield obtained for Example 1 and
shows the value of subjecting the hydrotreated
decant oil to a thermal-pressure treatment.

The mesophase pitch obtained was spun into
monofilaments which were thermoset and
thereafter carbonized to a temperature of about
1700°C in accordance with conventional practice.
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The filaments had diameters of about 8 microns.
Typically, the filaments exhibited excellent
mechanical properties. The average Young's
modulus was about 193x 108 kPa (28x 108 psi) and
the average tensile strength was about 3.8x10°
kPa (560,000 psi). The ratio of these values shows
that the strain to fajlure was about 2% and this is
about twice the value obtained for mesophase
pitch derived carbon fibers according to the prior
art. A high strain to failure value is considered
advantageous for many commercial producits.

Example 3

A second decant oil was hydrotreated until
there were about 2 atoms of hydrogen per
average molecule of decant oil.

In order to evaluate the hydrotreated decant oil,
a portion was heat treated at a temperature of
about 400°C for 24 hours to produce mesophase
pitch. The domain side of the mesophase piich
was about 300 microns.

In contrast, the untreated decant oil produced a
mesophase pitch having a domain size of about
200 microns for the same test.

The hydrotreated decant oil was subjected to a
batch thermal-pressure treatment in a stirred
pressure autoclave at a pressure of about 2275
kPa (330 psig) and a temperature of about 440°C
for about 4 hours. The tar residue obtained
amounted to about a 79% by weight vield with
respect to the decant oil. The tar residue was
vacuum distilled at 2 mm pressure to a pot
temperature of about 262°C. The feedstock
obtained amounted to a 58% by weight yield with
respect to the tar residue and thereafter was
converted to a mesophase pitch by conventional
thermal polymerization using a reactor at a
temperature of about 330°C for about 24 hours
while sparging with argon at a rate of about 0.3
Nm?3hkg (5 scfh per pound) of pitch. The meso-
phase pitch produced amounted to about 58% by
weight yield with respect to the feedstock and had
a softening point of about 332°C. The mesophase
content was about 100% by weight.

The mesophase pitch was spun into monofila-
ments and the monofilaments were thermoset by
heating them in air at a temperature of about
375°C. The thermoset filaments were carbonized
to a temperature of about 1700°C in accordance
with the art. The carbon fibers had diameters of
about 18 microns.

The carbon fibers had an average Young's
modulus of about 151x10°% kPa (22x10° psi) and
an average tensile strength of about 1378102
kPa (200x10° psi}). For comparison, mesophase
pitch derived carbon fibers made from untreated
decant oil had an average Young's modulus of
about 151x 108 kPa (22x 10° psi) and an average
tensile strength of about 1137x10° kPa (165x10°
psi).

Example 4

Another decant oil was hydrotreated to the
extent that there were about 2 hydrogen atoms
per average molecule of the decant oil. A portion
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of the hydrotreated decant oil was converted to
mesophase pitch as in the foregoing examples
and the domain size of the mesophase pitch was
measured to be about 260 microns.

In contrast, mesophase pitch produced from
the decant oil without hydrotreating had a
measured domain size of about 179 microns.

Example 5

The decant oil of the Example 1 was
hydrotreated until there were about 3 hydrogen
atoms per average molecule of the decant oil. The
hydrotreated decant oil was subjected to a con-
tinuous thermal-pressure treatment at a pressure
of about 12166 kPa {1750 psig) at a temperature of
about 525°C for about 9 minutes. A tar residue
was obtained with a yield of about 97% by weight
with respect to the decant oil. The tar residue was
distilled to produce a pitch feedstock having a
softening point of about 104°C and constituting a
yield of about 27% by weight with respect to the
tar residue. The feedstock was heat treated in a
stirred reactor at a temperature of about 400°C for
a period of about 18.5 hours while being sparged
with steam at the rate of about 0.06 Nm?%hkg (1
scfh per pound) of pitch. The mesophase pitch
obtained amounted to a yield of about 52% by
weight with respect to the feedstock and had a
softening point of about 318°C. The mesophase
content was about 95% by weight.

The mesophase pitch was spun into multifila-
ments and the multifilaments were thermoset by
heating in air to about 375°C and then carbonized
in an inert atmosphere to a temperature of about
2500°C in accordance with the art. The average
properties of the carbon fibers were a Young's
modulus of about 689.10° kPa {100x 108 psi) and a
tensile strength of about 2688x10° kPa, (390 10°
psi).

For comparison, decant oil which had not been
hydrotreated was processed to make mesophase
pitch. The decant oil was converted to a tar
residue by subjecting the decant oil to a batch
thermal-pressure treatment of a pressure of about
6894 kPa (1000 psig) at a temperature of about
470°C for about 8 minutes. The tar residue
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obtained amounted to a 98.5% by weight yieid
with respect to the decant oil and was distilled to
form a precursor pitch having a softening point of
about 116°C and amounting to a vield of about
34% by weight with respect to the tar residue. The
pitch was converted to mesophase pitch by
heating it at a temperature of about 400°C for
about 16.5 hours. This mesophase pitch
amounted to a yield of about 56% by weight with
respect to the precursor pitch and had a softening
point of about 318°C. The mesophase content was
about 30% by weight.

This mesophase pitch was processed into
carbon filaments as in the case of the mesophase
pitch derived from the hydrotreated decant oil.
The carbon fibers obtained had an average
Young's modulus of about 434x10° kPa (63x10°
psi) and a tensile strength of about 1930x10° kPa
{280%10° psi).

The carbon fibers which has been produced
from feedstock derived from hydrotreated decant
oil showed superior mechanical properties as
compared to carbon fibers derived from
untreated decant oil.

Example 6

The pitch feedstock derived from hydrotreated
decant oil of the Example 5 was solvent extracted
to obtain mesophase pitch. The solvent extraction
was carried out by stirring solid feedstock with
toluene at room temperature for one hour. The
feedstock to toluene ratio was 1 g.:10 ml. The
insoluble portion obtained in 8.3% by weight
yield was mesophase pitch containing about 85%
by weight mesophase. This mesophase pitch had
a Mettler softening point of 272°C and the
anisotropic domain size was about 500 microns.

Summary of Examples

Table 1 is a summary of data of the Examples 1
to 6. The hydrotreated decant oil is desulfurized
as indicated by the data.

The aromatic hydrogen content was measured
by the conventional nuclear magnetic resonance
{NMR),
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- TABLE 1
Empirical formula % aromatic hydrogen % composition

Ex. Before hydro. After hydro. Before hydro.  After hydro. Before hydro. After hydro.

1. Cazs Hazs Sis  Coos Hass Soa 36 27 S:1.6 S:0.45
C:89.8 C:91
H:7.6 H:8.5

2. same as Ex. 1

3. Cpy Hy S, Cz2 Hag S 35 32 S:1.12 S:0.76
C:89.5 C:90.6
H:7.67 H:8.17 -

4. Cps Hay S, Cas Moo S 28 27 S:2.35 $:0.79
C.89 C:89
H:8.2 H:8.7

5. same as Ex. 1

6. same as Ex. 1

It is to be understood that we do not wish to be
limited to the exact details shown and described
because obvious modifications will occur to a
person skilled in the art.

Having thus described the invention, what we
claim as new and desire to be secured by Letters
Patent is as follows:

Claims

1. A method for producing a feedstock for a
mesophase pitch having a mesophase content of
at least 70% by weight, comprising the steps of:

hydrotreating a decant oil until there is from 2
to 3 hydrogen atoms per average molecule of the
decant oil; and

distilling the hydrotreated decant oil to form a
pitch.

2. A method for producing a feedstock for a
mesophase pitch having. a mesophase content of
at least 70% by weight, comprising the steps of:

hydrotreating a decant oil until there is from 2
to 3 hydrogen atoms per average molecule of the
decant oil;

subjecting the hydrotreated decant oil to a
thermal-pressure treatment to produce a tar
residue; and

distilling the tar residue to form a pitch.

3. A method of claim 2, wherein the thermal-
pressure treatment is a batch thermal-pressure
treatment wherein the temperature is from 400°C
1o 475°C and a pressure of from 1480 to 10443 kPa
{200 psig to 1500 psig).

4. A method of claim 2, wherein the thermal-
pressure treatment is a continuous thermal-
pressure treatment wherein the temperature is
from 420°C to 550°C and the pressure is from 1480
to 10443 kPa (200 psig to 1500 psig).

Patentanspriiche

1. Verfahren zur Herstellung eines Einsatz-
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produktes flir ein Mesophasenpech mit einem
Mesophasengehalt von mindestens 70 Gew.%,
das die Schritte umfasst:

Wasserstoffbehandiung eines Absetzéls bis zu
einem Verhéltnis von 2 bis 3 Wasserstoffatomen
je Durchschnittsmoleklil des Absetzéls und

Destillation des wasserstoffbehandelten
Absetzdls zur Bildung eines Peches.

2. Verfahren zur Herstellung eines Einsatz-
produktes fir ein Mesophasenpech mit einem
Mesophasengehalt von mindestens 70 Gew.%,
das die Schritte umfasst:

Wasserstoffbehandiung eines Absetzdls bis zu
einem Verhéltnis von 2 bis 3 Wasserstoffatomen
je Durchschnittsmolekll des Absetzdls,

Unterwerfung des wasserstoffbehandeiten
Absetzdls  unter eine  Temperatur-Druck-
Behandlung zur Herstellung eines Teerrick-
standes und Destillation des Teerriickstandes zur
Bildung eines Peches.

3. Verfahren nach Anspruch 2, bei dem die
Temperatur-Druck-Behandiung eine chargen-
weise Temperatur-Druck-Behandlung ist, bei der
die Temperatur zwischen 400°C und 475°C und
der Druck zwischen 1480 und 10443 kPa (200 bis
1500 psig) betragt.

4, Verfahren nach Anspruch 2, bei dem die
Temperatur-Druck-Behandiung eine kontinuier-
liche Temperatur-Druck-Behandlung ist, bei der
die Temperatur zwischen 420°C und 550°C und
der Druck zwischen 1480 und 10443 kPa (200 bis
1500 psig) betragt.

Revendications

1. Procédé pour produire une charge
d’alimentation pour un brai 8 mésophase ayant
une teneur en mésophase d'au moins 70% en

poids, comprenant les étapes qui consistent:

— & hydrotraiter une huile clarifiée jusqu’a
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'obtention de 2 & 3 atomes d'hydrogéne par
molécule moyenne de l'huile clarifiée, et
— & distiller V'huile clarifiée hydrotraitée pour

former un brai.

2. Procédé pour produire une charge d‘ali-
mentation pour un brai & mésophase ayant une
teneur en mésophase d'au moins 70% en poids,
comprenant les étapes qui consistent:

— & hydrotraiter une huile clarifiée jusqu’a
obtenir 2 a4 3 atomes d'hydrogéne par
molécule moyenne de Vhuile clarifiée;

— & soumettre I'huile clarifiée hydrotraitée a un
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traitement de thermo-pression pour produire
un goudron résiduel, et

— 3 distiller le goudron résidue! pour former un
brai.

3. Procédé selon la revendication 2, dans lequel
le traitement de thermo-pression est un traite-
ment de thermo-pression discontinu dans lequel
la température est de 400°C & 475°C et la pression
est de 1480 a 10443 kPa (200 psig & 1500 psig).

4. Procédé selon la revendication 2, dans lequel
le traitement de thermo-pression est un ftraite-
ment de thermo-pression continu dans lequel la
température est de 420°C a 550°C et la pression
est de 1480 a 10443 kPa (200 psig a 1500 psig).
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