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ABSTRACT OF THE DISCLOSURE 
Dissolving a coal tar pitch in an aromatic rich oil frac 

tion containing naphthalene and its homologs as its main 
ingredients and having a boiling range of 200 to 300° C., 
in a weight ratio pitch to oil fraction of 1:1 to 1:4 to 
produce a suspension; separating the solid content from 
the suspension; distilling 01f said oil fraction from the ?l 
trate at such a sump temperature and with such time of 
stay for the pitch forming the sump product of the dis 
tillation column that the content of ?-resins is increased 
without forming of additional a-resins. 

BACKGROUND OF THE INVENTION 

Processes have been known to produce anisotropic, 
easily graphitizable cokes which can be used for the pro 
duction of graphite electrodes. However, according to the 
present state of the art, binding agents which are suitable 
for these cokes have not been known; following the pro 
duction methods of easily graphitizable cokes, it could be 
concluded that, fundamentally, coal tar pitches having a 
low content of highest molecular, sootlike substances 
which are insoluble in quinoline and also insoluble in 
anthracene-oil, the so-called “oz-resins” can be easily 
graphitized. However, pitches of this type yield, accord 
ing to the state of the art, in mixture with easily graphitiza 
ble cokes, graphite electrodes of low mechanical strength 
and high consumption. For this reason, the speci?cations 
of the graphite electrode producers require in the pitch 
used as binding agent, normally a relatively high mini 
mum-content of “or-resins.” These “or-resins” cause namely 
during coking and graphitizing, the formation of a very 
strong framework of carbon and this means electrodes 
with satisfactory mechanical strength and low consump 
tion. - 

The object of the present invention is to provide a proc 
ess for producing a pitch for electrodes which can be easi 
ly graphitized, as well as yield graphite electrodes having 
satisfactory mechanical strength. 

SUMMARY OF THE INVENTION 

The solution of this problem is based in part on the 
perception that pitches having a high amount of a con 
stituent of p-resins (de?ned as substances which are in 
soluble in benzene but are soluble in anthracene oil) form 
a strong framework of carbon during coking and-in ad 
dition to this-the B-resins-like the rat-resins, yield a high‘ 
share to the coking residue of the pitch. According to this 
perception it had to be the aim to remove the oc-l'BSil'lS 
from a pitch as far as possible quantitatively, and simul 
taneously to increase the amount of ?-resins, if possible. 
By dissolving the pitch in quinoline or anthracene-oil, 

and ?ltering off the insoluble ingredients, the rot-resins will 
of course be quantitatively removed, but the amount of 
B-resins will not be increased. Filtration of a pitch suspen 
sion in these solvents is rather di?icult due to the high 
viscosity of the solvents. This is true particularly in the 
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case of quinoline. Practically the solvents must be used 
in a large excess, in order to guarantee a technically good 
separation of the soluble and insoluble material at all. In 
addition anthracene-oil has the disadvantage that its boil 
ing range is extremely close to that of the pitch so that 
the exact separation of the solvent from the pitch solution 
is difficult; on the one hand, the solvent becomes pitchlike 
to a certain extent and on the other hand certain parts 
of it distill already off so that the pitch characteristics 
have changed after distilling off of the anthracene-oil in 
a uncontrolled manner. 

It has now been found advantageous to use instead of 
quinoline or anthracene-oil as solvents for the pitch an 
aromatic-rich oil fraction with a boiling range of 200 to 
300° C., preferably 220 to 250° C. containing naphthalene 
and its homologs as its main ingredients for separating 
the u-resins. In view of their low viscosity and good coag 
ulating action, these oil fractions may be used in com 
paratively low amounts, generally in a small excess and 
preferably in a ratio (pitchzoil fraction) of from 1:1 to 
1:4, more preferably about 1:2. The suspension can easily 
be ?ltered and about 90% of the undesired a-resins are 
separated off by the ?ltration. Particularly preferred oil 
fractions are those obtained from the residual oils of ben 
zine pyrolysis to ethylene; such oil fractions have a lower 
viscosity than corresponding fractions from coal tar. 

It has been futher found when using coal tar pitches 
produced by continuous ?ash distillation, that the desired 
?-resins can ‘be increased still further without forming of 
any additional a-resins if, during distilling oif again the 
solvent from the ?ltrate of the pitch suspension such a 
pressure is maintained that the pitch forming the sump 
product of the distillation column is maintained for a con 
trolled period of time at a controlled sump temperature. 
The two controlled values--the sump temperature and the 
dwell time—vary somewhat for pitches of different sources 
but they can be easily determined by simple laboratory 
tests. The sump temperature, therefore, must be high 
enough that utit-resins may be formed but it must not be 
so high that additional u-resins will be formed. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT OF THE INVENTION 

Thus the subject matter of this invention is a process 
for producing an electrode pitch which can be easily 
graphitized and is characterized by the following steps: 
A coal tar pitch is dissolved in an aromatic rich oil frac 
tion of a boiling range of 200 to 300° C., preferably 220 
to 250° C. which contain as main ingredients naphthalene 
and its homologs to produce a suspension, the weight ratio 
of pitch to said oil fraction being from 1:1 to 1:4 prefer 
ably about 1:2; the resulting suspension is ?ltered in the 
heat or separated; the- added oil fraction is distilled off 
again at such a sump temperature and with such a time 
of stay for the pitch forming the sump product of the 
distillation column that the B-resin content in said pitch 
is increased without forming additional a-resins. 
When the coal tar pitch used is a pitch obtained by con 

tinuous ?ash distillation of coking tars from the Ruhr-area 
the sump temperature at which the formation of [Si-resins 
occurs is 300 to 400° C. preferably 320 to 360° C., the 
time of stay is 0.25 to 5 hours preferably 1 to 2 hours. By 
the process of this invention the B-resins of the charged 
pitch the portion of which lies generally between 15 and 
20% may be increased by 25-50% or more to produce an 
easily graphitizable electrode pitch having a ?-resin con 
tent of more than 24%, e.g. about 26%. The coking resi 
dues of the obtained electrode pitches are higher than 
50% (according to Conradson). On coking a ?rm carbon 
framework is obtained. Graphite electrodes manufactured 
from these pitches have in addition to good electrical and 
thermal properties a high mechanical strength. 
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The present process can be applied also to thermally 
after-treated coal tar pitches which are used as electrode 
pitches for non-graphitized carbon electrodes e.g. for alu 
miniuim smelting. When these pitches are treated according 
to the process of invention also up to 90% of the undesired 
a-resins are removed. However the additional formation 
of ?-resins takes place in small amount only since in the 
case of these thermally treated electrode pitches the con 
densation process has already partially taken place. How 
ever as these pitches have before being subjected to the 
process of invention, already got a ?-resins content of 
more than 20% it is easy to obtain at the end electrode 
pitches containing more than 24% of IQ-resins. It is true, 
of course, that a small decrease of the coking residue 
occurs. 

The invention is further explained by the following non 
limiting examples: 

Example I 

5000 parts by weight coal tar pitch obtained by continu 
ous ?ash distillation, were dissolved in 10,000 parts by 
weight of a residual oil fraction, rich in aromatics of the 
benzine pyrolyse to ethylene and the suspension thus 
obtained at 80° C. to 100° C. sucked off over a vacuum 
?lter. The coal tar pitch had the following characteristics: 

Softening point Kramer-Sarnow _________ __° C__ '70 
Benzol insoluble ___________________ __percent__ 27.3 
Anthracene oil insoluble ______________ __do____ 7.4 
?-resins ____________________________ __do____ 19.9 
Coking residue (Conradson) __________ __do____ 60.0 

The oil fraction rich in aromatic had the following 
properties: 
Density at 20° C. _________________________ __ 1.008 
Analysis by fractional distillation: 

Start of boiling: __________________ __° C__ 226 
10% _______________________ __° C__. 228 
50% _______________________ __° C..- 234 
90% _______________________ __° C__ 247 

Gaschromatogramm: Naphthalene _____percent__ 31 
Methylnaphthalene __________________ __do____ 41 
Dimethylennaphthalene ______________ __do____ 13 
Diphenyl __________________________ __do____ 5 
Other aromatic hydrocarbons _________ __do____ 10 

In the ?ltration step 1050 parts by weight ?lter-residue 
and 13,950 parts by weight ?ltrate were obtained. From 
the ?ltrate by distillation under a pressure of 100 torr, 
9,650 parts by weight of oil were distilled off so, that in 
the sump of the distillation apparatus a ?nal temperature 
of 350° C. was obtained. This temperature was more than 
1 hour maintained in order to maintain a thermal after 
condensation. The special electrode-pitch (4,250 parts by 
weight corresponding 85% yield) had the following 
properties: 
Softening point Kramer-Sarnow __________ __° C__ 86 
Benzol-insoluble ___________________ __percent__ 25.4 
Anthracene oil-insoluble ______________ __do____ 0.9 
[St-resins ____________________________ __do____ 24.5 
Coking residue according Conradson ____ __do___._ 50.1 

The comparison with the pitch used shows that due to 
the treatment according to the invention not only almost 
90% of the anthracene-insoluble material~which hinders 
the graphitizing—is removed, but at the same time the 18 
resins content being essential for the solidity of the coke 
residue has been increased by almost 25%. The use of the 
special electrode-pitch made it possible to manufacture a 
graphite electrode having good electric and thermal prop 
erties and high mechanical strength. 

Example II 
In a manner analogous to Example I, another coaltar 

pitch also prepared by continuous ?ash distillation was dis~ 
solved in the ratio 1:2 in the described oil fraction rich in 
aromatic, the resulting suspension was ?ltered and the oil 
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4 
distilled, so that a sump temperature of 320° C. was more 
than 2 hours maintained. The properties of the charged 
and of the pitch obtained in a yield of 83% were as 
follows: 

Special 
Pitch electrode 

charged pitch 

Softening point (K.-S.), ° C ___________________ __ 75.5 90 
Benzol-insoluble, percent ...... .. . 25. 1 2G. 8 
Anthraceneoil-insoluble, percent _ 8. 1 0.8 
B-Resins, percent ________________ .. - 17.0 26. 0 
Coking residue (Conradson), percen _ 50. 8 53. 0 

Thus, due to this treatment, the amount of the anthra~ 
cene-insoluble has been reduced by 90% and the amount 
of ?-resins more than 50% increased. 

Example III 

Analogue to Example I, a further coal tar pitch, which 
was obtained in continuous ?ash distillation, was dis 
solved in the oil fraction rich in aromates as described 
in Example I in the ratio 1:2, the resulting suspension 
?ltered and the oil distilled so that a sump temperature 
of 360° C. would be maintained over 2 hours. The prop 
erties of the charged and those of the pitch—obtained 
according to the invention in a yield of 87%—were as 
follows: 

Special 
Pitch electrode 

charged pitch 

Softening point (K.-S.), ° 0.... 83. 0 84. 5 
Benzolinsoluble, percent .... __ 25. 4 25. 6 
Anthraceneoil-insoluble, percent. - 9.1 1. 3 
?-Resins, percent _____________________ .. __- 16. 3 24. 3 
Coking residue (Conradson), percent _________ __ 53. 9 53. 2 

This treatment reduced the content of substances in 
soluble in anthraceneoil by about 85% and increased the 
?-resins content by 50%. 

Example IV 
As described in Example I a normal electrode pitch 

obtained by thermal aftertreatment of a coal tar pitch 
was dissolved in a aromatic rich oil-fraction in the weight 
ratio of 1:2 and the suspension thus obtained was ?ltered 
and the oil distilled off in a manner that the sump tem 
perature was maintained at 360° C. for 2 hours. The prop 
erties of the charged pitch and the yield of 85 % produced 
pitch were: 

Charged Final 
pitch product 

Softening point (K.-S.), ° C ___________________ ._ 85 80 
Benzol insoluble, percent _________ __ _ 32. 7 26. 4 
Anthraceneoil-insoluble, percent__ 10. 5 1. 2 
?-Resins, percent ___________________ ._ 22. 2 25. 2 
Coking residue (Conradson), percent. 54. 1 5 . 1 

By the treatment of the already precondensed pitch, the 
anthraceneoil-insoluble material was by almost 90% re 
duced, but the amount of [i-resins was increased only by 
14%. ' 

What is claimed is: 
1. Process for producing an electrode binder pitch in 

high yield from coal tar pitch starting material, which 
binder pitch can be easily graphitized comprising the 
steps of 

heating and dissolving the coal tar pitch in an aromatic 
solvent comprising as main ingredients one or more 
n-methylnaphthalene materials where n is from Zero 
to 3 and having a boiling range of 200 to 300° C., 

the pitch to solvent weight ratio being at least 1:1 
and no greater than 1:4, 

to produce a suspension, 
hot ?ltering the solid content from said suspension to 

produce a ?ltrate of reduced alpha-resin content 
compared to the starting pitch, 
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distilling olf said oil fraction from the ?ltrate at sub 

atmospheric pressure in a distillation column, 
and treating distillation sump product of the distilla 

tion column at such a sump temperature and with 
such a time of stay that the amount of beta-resins 
in the sump product is increased without formation 
of additional alpha-resins therein. 

2. Process according to claim in which said aromatic 
rich oil fraction has a boiling range of 220 to 250° C. 

3. Process according to claim 1 in which the said coal 
tar pitch is dissolved in the said aromatic rich oil frac 
tion in a weight ratio of 1:2. 

4. Process in accordance with claim 3 wherein 
the oil comprises 31% naphthalene, 41% methyl 

naphthalene and 13% dimethylnaphthalene, 
the ?ltration is carried out at 80-110° C., 
the distillation is carried out at 0.13 atmospheres and 

reaches a ?nal sump temperature of 320-360° C., 
and 

wherein the ?nal sump temperature is maintained for 
1-2 hours. 
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5. Process in accordance with claim 4 wherein 
the ?nal sump temperature is 350° C. and is held for 

one hour. 
6. Process according to claim 1 in which coal tar pitch 

of the coking tars from the Ruhr-area are used and the 
sump temperature is maintained from 300-400“ C., 1with 
a time of stay for the pitch of 0.25 to 5 hours. 

7. The process of claim 6 wherein the stay time is 1-2 
hours and the sump temperature is maintained from 320 
60° C. 
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