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This invention relates to the treatment of tar,
and more particularly to the distillation of coal
tars of low free carbon content to obtain pitch
products of higher free carbon content and which

-have low boiling oils removed therefrom so that

the resultant products are of improved stability.
By ceal tar I intend to be understood as mean-
ing coke oven, gas retort, vertical retort or low
temperature tars, or mixtures of any thereof.
The process of this invention is also applicable
to the treatment of water gas tar or mixtures
of water gas tar and coal tar, or any tarry resid-
uals resulting from the distillation of coal, peat
or shale.

Heretofore coal tar pitch products such as road

materials having preferred melting points and

free carbon contents or those frequently specified
in the trade could not be obtained by simply
distilling- or otherwise freating coke oven tar
alone, i. e. not admixed with other tars.
oven pitch products such as the various grades
of road materials and fluxing oils, etc., havé been
produced by distilling coke oven tar admixed with
gas works or gas house tar until the pitch product
of the desired consistency was obtained. The
gas works or gas house tar which has a free car~
hon content in the neighborhood of 18% by weight
beeause of its high free carbon content was ad-
mixed with the coke oven tar, the free carbon
content of which is approximately 7% by weight
and distilled, the resultant pitch product ob-
tained from the mixture having a corresponding-
ly higher free carbon content than the pitch
product obtained from the distillation of the coke
oven tar alone. In order to produce a road or
other material having a free carbon content of
approximately 12% or above and a melting point
of from 100 to 110° F. it has been customary to
distill a mixture of coke oven tar and gas house
tar until a residual piteh of the desired. melting
point and free carbon content is formed.

Further, the pitch preducts resulting from the
usual distillation of coal far were often objec-
tionable because they were readily susceptible
to temperature changes encountered in the uses
for which these products are adapted, i. e., changes
in atmospheric temperature from day to day and
seasonable changes in temperature would dele-
teriously affect these products.

One object of this invention is to provide a
process for freating tars of relatively low free
carbon content, such as coke oven tar or vertical
retort tar, alone, i. e., not admixed with other
tars of relatively high free carbon content, to

5 obtain pitch products of preferred softening or
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melting point and definite relatively high free car-
bon content, which products are suitable for use
as road materials and are not deleteriously ai-
fected by the temperature changes normally en-
countered in the customary use of these products.
Other objects and advantages will appear from
the following description.

According to this invention coke oven tar or
other tar is distilled to a pitch residue and the
distillation is carried to the point where decom-
positien and free carbon formation takes place
thereby increasing the free carbon content of the
pitch, the distillate oils are collected, and there-
after the distillate cils or only the heavier frac-
tions of these oils are oils corresponding thereto
are admixed with the residue in the still. Dur-
ing the latter part of the above described distilla-
tion, the distillate vapors may be passed 1o a re-
flux condenser and part or all of the condensate
returned to the still.  The resultant mixture of
increased free carbon content may be and prei-
erably is further distilled to form a pitch product
of the desired softening or melting point and
having the desired free carben content., By prop-
er control -of the distillation operation and of the
specific gravity of the distillate cils returned to
the pitch residue the low boiling oils are eliminat-
ed from the pitch product and a product of very
satisfactory stability toward temperature changes
is obtained. ) :

In carrying out the present invention a battery
or series of successive stills or an individual still
of any well known type adapted for the distilla-
tion of coal tar may be utilized. Preferably stills
of the fractionating type are used, the coke oven
or .other tar being charged into the still and the
various fractions of distillate oils being separately
collected. The distillation operation is carried
to.a temperature where decomposition and carbon
formation takes place in the pitch, thus building
up the free carbon content of the pitch residue
in the still. To this residue is then added all or
any part of the distillate, depending upon the na-
ture and characteristics of the desired product
and the resultant mixture is preferably distilled
to obtain the end product. If desired, additional
crude or dehydrated tar may be added to the
mixture of pitch and distillate oil and the result-
ant mixture distilled to produce the desired end
product.

In accordance with one specific embodiment of
this invention to produce a pitch of aporoxi-
mately 108° F. and not less than 104° F. soften-
ing point and a free carbon content of approxi-
mately 27% by weight, a crude coke oven tfar
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having o specific gravity of 1.183 at 25° C.and a
free carbon content of 7.2% by weight was dis-
tilied in the usual type still until a residual pitch
having a softening point of 380° F., determined
5 hy the cube-in-air method given on page 821,
vol. 10, 1918 issue of the Journal of Industrial &
dngineering Chemistry, was formed. This dis-
tiilation operabion resulted in a removal of ap-
proximately 52% by volume of distillate oil from
thie crude tar and in a pitch having a free car-
Lwon content of spproximately 46% by weight.
All the distillate oil was returned to the still pro-
ducing a tar mizture having a specific gravity of
1.902 ab 85° C. and a fres carbon content of 23.5%
hy weight. ‘The resultant mixture was distilled
until a pitch of 108° F. softening point (cube-in-
water method) having a free carbon content of
appreximately 27% by weight, was obtained. The
second distiliation operation resulted in a re-
moval of 14.3% by volume of distillate oil. ’
While a5 above indicated the first distillation
operabion may be carried on until a pitch of
200° ¥, softening point is formed, this distillation
operation may ke conduected only until an appre-
ciable decomposition of the pitch residue sets in,
resulting in the formation of substantial amounts
of free carbon in the pitch residue in the sbill
in addition to the free carbon originally present in
the tar. Appreciable decompositicn of the pitch
usually begins after the softening point of the
piteh has reached approximately 175° F. There-
after at any desired point depending oun the
softening point and free carbon content desired
in the final product, distiliation may he discon-
1 tinued and the distillate oil or preferably only the
" hasavy oil fraction thereof having a specific grav-
ity of al least 1.10 at 25° C. is introduced into the
ghill and the resultant mixture again ‘distilled to
form the desired end proditict.
40, tional crude or dehydrated tar may be added to
the mixture of pitch and distillate oil and the re-
suitant  mixture distilied to produce the end
product.
If desirsd, the first distillation operation may
~“be ccnducied as above described and the various
fractions of distillate oils separately collected.
The heavier or higher boiling fraction, i. e., frac-
tions having & specific gravity above 1.10 at 25° C.,
preferably above 1.13 at 25° C. and ceming off
sfrom the still for thie most part between 300° C.
and 4808° C. may be combined with some or all
of the residual pitch of 380° F. softening point,
preferably in the proportion by volume of 48%
distillate cil to 529% pitch. A product having a
‘softening point of 107° ™. and a free carbon
content of approximately 23% may thus be ob-
tained. 'This piteh product is formed by mixing
the pitch with the oil and suitably agitating the
mixture until a substantially homogeneous pitch
is obtained.
Instead of carrying on the first distillation op-
eration until a pitch of 300° ¥, softening point is
formed, the operation may be continued only
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of 28% or higher remains in the still.  This pitch
residue may then be cut back with the necessary
amount of heavy cil having a specific gravity of
about 1.10 at 25° C. A piteh product having a
softening peoint of 105° F. and free carbon confent
of 19% may thus be obtained. This product will
be found to be. very satisfactory as a road mate~
rial, or, If*desired, it may be mixed with a portion
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distilled to further increéase the free carbon con~
tent thereof.

It will be understood that the above examples

represent only illustrative instances of this in-
vention and that various tars such as coke oven,
vertical retort, and other tars of comparatively
low free carbon contents, such as water gas tar,
may be distilled in accordance with my inven-
fion-to form residual pitches and these pifches
admixed with distillate from the tar undergoing
the distillation operation or other distillate tar
oils or hydrccarbon material to form resultant
pitch products cf desired consistency, i. e., hav-
ing higher free carbon contents.
It will be noted that this invention results in
the production of a pitch product of definite sof-
tening point or melting point and of a definite free
carbon- content from coke oven tar alone and
therefore eliminates the necessity for mixing coke
oven tar with gas house tar or other tar of high
free carbon content to preduce such pitch prod-
ucts. Thisis an important advantage of the pres-
ent invention for not only does it result in econo-
mies in the production of these pitch products
due to the elimination of the necessity for using
the more costly gas house tar but it also permits
the production of pitch products of desired free
carbon content at coke oven or other installations
where gas house tar is not at all available or not
available in sufficient guantities to be used for
admixfure with coke oven or other tar in the
production of a pitch product of desired free car-
bon content.

The pitch product resuiting from the practice
of this invention consisting of coal tar pitch ad-
mized with the distillate oils obtained from the
distillation of coal tar has been found o be stable
and not as susceptible to seasonal temperature
variations as products of similar melting points
produced directly by distillation to form a residue
of thie desired melting point. This may be at-
tributed to the free carbon content of the product
and also to the fact that the invention results in a
product from which low boiling oils have been
partially or substantially completely eliminated
and thus the relative proportion of the high boil-
ing oils has been increased.

While preferred embodiments of this invention
have been disclosed herein, it will be understood
that the invention is not limited thereto as vari-
ous changes in the details thereof might be made
by those skilled in the art.

I claim:

1. The process of producing a pitch of predeter-
mined melting point and free carbon content,
which comprises distilling tar from the group:
coal tar, water-gas tar, peat tar and shale tar,
to a point where substantial decomposition and
a desired amount of free carbon formation take
place, but not beyond the point where a pitch
capable of being cut back with liquid tar products
is formed, to produce as a distillation residue a

‘piteh having a substantially increased amount of
! Lie  Opeas ! ' . free carbon as compared with the amount in the
until a pitch having a softening point of about

tar initially distilled, collecting the distillate and
mixing a portion of the distillate with the residue
of the distillation operation, and thereafter dis-
tilling the resultant mixture until it has the de-
sired melting point and free carbon content.

2. The process of preducing a piteh product of
predetermined melting point and free carbon con-
tent, which eomprises distilling tar from the group
coal tar, water-gas tar, peat tar and shale tar to
a point where substantial decomposition and a
desired amount of free carbon formation take
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place, but not beyond the point where a pitch
capable of being cut back with lquid tar products
is formed, to produce as.a distillation residue a
pitch having a substantially increased amount of
free carbon as compared with the amount in the
tar initially distilled, collecting the distillate, ad-
mixing the distillate with the residue from. the
distillation operation, and then distilling the re-
sultant mixture to obtain a pitch product having
a free carbon content substantially in excess of
that obtained by a single distillation, without sub-
stantial decomposition, of such tar to produce
pitch of the same melting point.

3. The process of producing a piteh product of
predetermined melting point and free carbon con-
tent which comprises distilling with substantial
but limited decomposition a tar of the group con-
sisting of water gas tar and tar resulting from the
distillation of coal, shale, or peat until a resultant
piteh residue having a desired substantially. in-
creased amount of free carnon as compared with
the amcunt of free carbon in‘the tar initially dis-
tilled but yet capable of being cut back with liquid
tar products is obtained, admixing a quantity of
oil distillate of a tar of the group consisting of
water gas tar and tar resulting from the distilla-
tion of cosgl, shale, or peat with the pitch residue
and thereafter distilling the resultant mixture
until a pitch product of desired melting point and
free carbon content is produced.

4. The process of producing a coal tar pitch
product of predetermined melting point and free
carbon confent, which comprises distilling a coke
oven tar with substantial but limited decomposi-
tion until o distillation residue is produced hav-
ing a softening point of above about 175° F. and
containing a substantially increased amount of
free carbon as compared with the amount of free
carbon in the tar initially distilled and the tem-
perature of the vapors coming off from the still
is not more than 400° C., collecting the distillate,
admixing the distillate with the residue from the
distillation operation, and then distilling the re-
sultant mixture to obtain a pitch having a free
carbon content substantially in excess of that
cbtained by a single distillation,. without sub-
stantial decomposition, of such tar: to produce
pitch of the same melting point.

5. The process of producing a coal tar pitch
product of predetermined melting point.and free
carbon content, which comprises fractionally dis-
tilling coal far with substantial but limited. de-
compogition until a liguid pitch having & soften~
ing point of at least 250° F. and a substantially
increased amount of free carbon. as compared
with the amount of free carbon in the far ini-
tially distilled, is obfained as a distillation resi-
due, separately collecting the fractions, and ad-
mixing the heavy oil fractions obtained from the
distillation of said tar with the residue of said
distillation operation to form a pitch product
having the desired melting point and free car-
bon content.

8. The process which comprises fractionally
distilling coal tar with substantial but limifed
decomposition to liguid pitch having a softening
point of above about 175° ¥. and a substantially
increased amount of free carbon as compared
with the amount of free carbon in the tar initial-
ly distilled, but not beyond the point where a
pitch capable of being cut back with liquid tar
products is produced as a distillation residue,
separately collecting distillate fractions so as to
obtain an oil having a specific gravity of at least
1.1 at 25° C., admixing said oil with the residue

of the distillation operation, and thereafter dis-
tilling the resultant mixture until it has the de-
sired melting point and fres carbon content.

7. The process which comprises distilling coal
tar with substantial buf limited decomposition
until the temperature of the vapors coming oif
from the still is not more than 400° C. and a
pitch having a softening point of approximately
3060°. F. and a substantially increased amount of
free carbon as compared with the amount of free
carbon in the tar initially distilled iz obtained
as a distillation residue, collecting the distillate
and mixing the residual pitch with distillate oil,
and distilling the resultant mixture until a pitch
of approximately i08° ¥, goftening point is
formed. : .

8. The process which comprises distilling coal
tar with substantial but limited decomposition
until a liquid pitch having a seftening point above
about 175° ¥, and not mors than 300° F. and &
substantially increased amsunt of free carbon as
compared with the amount of frae carbon in the
tar initially distilled iz obtained as a distillation
residue, collecting the distiliats, admixing the
residual pitch with crude coal tar and with an
oil of the group consisting of coal tar distillate oil
and water gas tar distillate oil, and distilling the
resultant mixture to form a pitch product.

9. The process which comprises distilling coal
tar with substantial but limifed decomposition
until a residual pitch having a softening point
of above about i73° ¥, and having a substan-
tially increased amounit of free carbon as com-

pared with the amount of free carbon in the tar:

initially distilled, and capable of being cuot back
with liquid tar products, is obtained as a distil-
lation residue, ccliecting the distillate, mixing the
residual pitch with an oil of the group consisting
of coal tar distillate oil and water gas tar distil-
late oil, and with crude coal tar, and distilling
the resulfant mixture to form a pitch: product
having a softening point of at least 104° 7,

"16. The process which comprisas distiliing with
substantial but limited decomposition coke oven
tar of a specific gravity of approximately 1.18 at
25° C. and a free carbon content of approximate-
ly 7 per cent to a residual pifch having a soften-
ing point of approximately 300° F. and having
a substantially increased amount of free carbon
as compared with the samount of frée carbon in
the tar initially distilled, collecting the distillate,
admixing the residual pitch with the distillate,
and distilling the resultant mixture until a pitch
of approximately 108° F. softening point and hav-
ing a free carbon content of approximately 27
per cent is formed. . .

11. The process which comprises distilling with
substantial but limited decomposition coal tar to
a residual pitch having a softening point of at
Ieast 250° . and a substantially increased amount
of free carbon as comparsd with the amount of.
free carbon in the tar initiaily distilled and which
is capable of being cut back with liguid tar
products, and admixing said residual pitch with
coal tar oil having a specifiz gravity of at least
1.1 at 25° C. to produce a pitch product.

12. The process which comprises fractionally
distilling coal tar with substantial but limited
decomposition to a residuzl pitch capable of be-
ing cut back with liguid tar products, said re-
sidual pitch having a soffening point of approxi-
mately 300° ¥. and a substantially increased

.amount of free carbon as compared with the

amount of free carbon in the ftar initizlly dis-
tilled, separately collecting the various fractions,
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and admixing the heavier fractions distilled off
between 308° and 400° C. and having a specific
gravity of approximately 1.13 at 25° C. with a
portion of the residual pitch to obtain a pitch
product.

13. The process which comprises fractionally
distilling coke oven tar with substantial but lim-
ited decomposition to a residual pitch having a
substantially increased amount of free carbon as
compared with the amount of free carbon in the
tar initially distilled and a softening point. of
approximately 300° F., separately collecting the
various fractions, admixing the fractions dis-
tilled off between 300° C. and 400° C. having a
specific gravity of approximately 1.13 at 25° C.
with a portion of the pitch in the proportions of
about 48 parts distiliate to about 52 parts pitch
to form 2 pitch product. ’

14, The process which comprises distilling with
substantial but limited decomposition a tar of
the group consisting of water gas tar and tar re-
sulting from the distiilation of coal, shale, or peat
until a pitch residue having a softening point of
above about 175° F. and having a substantially

increased amount of free carbon as compared

with the amount of free carbon in the tar ini-
tially distilled and capable of being cut back
with louid tar products is cbtained, admixing a
quantity of heavy oil distiliate of a tar of the
group consisting of water gas tar and tar result-
ing from the distillation of coal, shale, or peat,
said oil distillate having a specific gravity of at
least 1.1 at 25° C. with the pitch residue, and
thereafter distilling the rssultant mixture until
a, pitch product having a free carbon content of
at least 12 per cent by weight is obtained.

15. The process which comprises distilling with
substantial but limited decomposition a tar of
the group consisting of water gas tar and tar
resulting from the distillation of coal, shale, or
peat until a pitch residue having a softening
point of akove about 175° F. and having s free
carbon content of not less than about 28 per
cent by weight and capable of being cut back
with liguid tar products is obtained and then
admixing with said pitch residue a heavy oil dis-
tillate of tar of the group consisting of water gas
ter and tar resulting from the - distillation of
coal, shale, or peat, said oil distillate having a
specific’ gravity of not less than about 1.1 at
25° C. in guantities sufficient to produce a pitch
product having & free carbon centent of at least
12 per cent by weight.

16. The process of producing a coal tar pitch
product of predetermined melting point and free
carbon content, which comprises distilling a coke
oven tar with substantial but limited decompo-
sition until a distillation residue is produced hav-
ing g softening point of above about 175° F. and
containing a substantially increased amount of
free carbon as compared with the amount of
free carbon in the far initially distilled and the

1,976,008

temperature of the vapors coiiing off from the
still is not more than 400° C., collecting the dis-
tillate, admixing a portion of the distillate with
the residue from the distillation operation, and
thereafter distilling the resultant mixfure until
it has the desired melting point and free carben
content.

17. In the process of producing a coal tar pitch
product of predetermined melting point and free
carbon content, the steps which comprise dis-
tilling with substantial but limited decomposi-
tion coal tar to pifch having a softening point of
above about 175° F. and then refluxing the resi-
due until -a pitch prodict of substantially in-
creased amount of free carbon as compared with
the amount of free carbon in the far initially
distilled and having a desired softening point of
not more than 300° ¥, is produced.

18. The process of producing a ccal tar pitch
preduct of predetermined melting point and free
carbon content, which comprises distilling coke
oven tar to a point where substantial decompo-
sition and a desired amount of free carbon forma-
tion. take place but not beyond the pcint where
a pitch capable of being cut back with liguid
tar products is formed tc produce as a distilla-
tion residue a pitch having a substantiaily in-
creased amount of free carbon as compared with
the amount in the tar initially distilled, colleci-
ing the distillate and mixing g portion of the dis-
tillate with the residue of the distillation cpera~
tion, and thereafter distilling the resultant mix-
ture until a pitch-having a desired melting point
and free carbon content is produced.

i9. The steps which comprise distilling with 1

substantial but limited decompositicn coal tar to
a, pitch residue having a scftening point of above
about 175° F. and then refiuxing the residue and
accompanying the refluxing cperation with the
removal of a portion of the condensate to chiain
a pitch product having a softening point of not
more than 300° P. and a substantially increased
amount of free carbon as compared with the
amount of free carbon in pitch produced by 2
single distillation, without substantial decompo-
sition, of coal tar to produce pitch of the same
melting point.

20. In the process of preducing coal tar pitch
product of predetermined melting point and fres
carbon content, the steps which comprise dis~
tilling with substantial but limited decomposition
coal tar to pitch having a softening poini of above
abhout 175° F. -and then refluxing the residue
until a pitch product is cbtained having a sub-
stantially increased amount of free carbon as
compared with the amount of frze carbon in
pitch produced by a single distillation, without
substantial decomposition, of coal tar to produce
pitch of the same melting point,
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