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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 coal tar I intend to be understood as mean 
ing coke oven, gas retort, vertical retort or low 
teilperature tars, or mixtures of any thereof. 
The process of this invention is also applicable 
to the treatinent of Water gas tar or mixtures 
of water gas tai and coal tar, or any tarry resid 
uals iesulting from the distillation of coal, peat 
Or Shale. 

Heretofore coal tar pitch productS Such as road 
materials having preferred inelting points and 
free carbon contents or those frequently specified 
in the trade could not be obtained by simply 
distilling or otherwise treating coke oven tar 
alone, i. e. not admixed With other tars. 
Ovein pitch productS Such as the Various grades 
of roadinaterials and fluxing oils, etc., have 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 
bon content in the neighborhood of 18% by weight 
because 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 10 F. it has been customary to 
distill a mixture of coke oven tar and gaS house 
tar until a residual pitch of the desired melting 
point and free carbon content is formed. 
Further, the pitch products resulting from the 

usual distiliation of coal tar 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 treating 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 
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 foir use 
aS FOad materials and are inot deleteriously af 
fected by the temperature changes normally ein 
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 
distiliation is carified to the point where decoil 
position and free carbon formation takes place 
thereby increasing the free carbon content of the 
pitch, the distiilate oils are collected, and there 
after the distilate oils O. Only the heavier fraces 
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 to a re 
flux condense and part Or all of the condensate 
returned to the still. The resultant mixture of 
increased free carbon content, may be and pref 
erably is further distilled to form a pitch product 
of the desired softening or melting point and 
having the desired free carbon content. By prop 
er control of the distillation operation and of the 
specific gravity of the distillate oils 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 stilis 
of the fractionating type are lised, the coke CVen 
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 ta' 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 aipproxi 
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 tar 
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2. 
having a specific gravity of i.183 at 25° C. and a 
free carion content of 7.2% by Weight was dis 
tified in the usual type still until a residual pitch 
having a softening point of 300' F., determined 

5 by the cube-in-air method given on page 821, 

8 

35 

20 

25, 

30 

40 

55 

60 

65 

0. 

5 

vol. i0, 1918 issue of the Journal of industrial & 
Engineering Chemistry, was formed. This dis 
tiiiation operation resulted in a removal of ap 
proxi:iately 52% by volume of distillate oil from 
the crude tar and in a pitch having a free car 
bon cointent of approximately 46% by Weight. 
All the distiliate oil was returned to the still pro 
ducing a tar sixture having a Specific gravity of 
2.302 at 33° C. and a free carbon content of 23.5% 
by Weight. The resultant mixture was distilled 
until a pitch of 108° F. softening point (cube-in 
water inathod) having a free carbon content of 
approxi?mately 27% by Weight, Was obtained. The 
Second distiliation operation resulted in a re 
moval of i4.3% by volume of distillate oil. 
While as above indicated the first distillation 

operation aay be carried on until a pitch of 
300 F. Softening point is formed, this distillation 
operation may be conducted Only until an appre 
ciabie decomposition of the pitch residue sets in, 
Fesulting intine formation of Substantiai announts 
of free carboin in the pitch residue in the still 
in addition to the free carbon originally present in 
the tai'. Appreciable deconposition of the pitch 
usually hagins after the Softening point of the 
pitch has reached approximately 175 F. There 
after at any desired point depending on the 
softening point and free carbon content desired 
in the final product, distiliation may be discon 
tinued and the distiilate oil or preferably only the 
insavy oil fraction thereof having a Specific grav 
ity of at, e3.3t 1.10 at 25° C. is introduced into the 
still and the resultant inixture again distilled to 
foin the desired ethi product. 
tional crude of dehydrated tar may be added to 
the mixture of pitch and distillate oil and the re 
suitant inixture distii led to produce the end 
product. 

If desired, the first distiliation operation may 
be coradicted as above described and the various 
fractions of distillate oils separately collected. 
The heavier or higher boiling fraction, i. e., frac 
tions having a Specific gravity above 1.i.0 at 25°C., 
preferably above i.i.3 at 25 C. and conning Off 
fro; in the still for tie nost part between 300° C. 
&nd 400° C. Inay be coinbined With Sone or all 
Of the residual pitch of 300 F. Softening point, 
preferably in the proportion by volume of 48% 
distiliate oii to 52% pitch. A product having a 
SOfteliiing point of 0 if. and a free carbon 
Content of approximately 23% inlay thus be ob 
tailed. This pitch 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° S. softening point is 
for ned, the operation inay be continued only 
until a pitch having a softening point of about 
250 F. or a pitch having a free carbon content 
of 28% of higher remains in the still. This pitch 
l'esidue innay then be cut back with the necessary 
anotint of heavy oil having a specific gravity of 
about 1.it) at 25 C. A pitch product having a 
SOftening point of ii.5 F. and free carbon content 
of i9% inay 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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of low free carbon tar and then the mixture again 

if desired addi 
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distilled to further increase 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 
tion to form residual pitches and these pitches 
admixed with distillate from the tar undergoing 
the distillation operation or other distillate tar 
oils or hydrocarbon material to form resultant 
pitch products of 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 
OWen tal. With gas house tar or other tar of high 
free carbon content to produce such pitch prod 
lucts. This is 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 quantities to be used for 
admixture with coke oven or other tar in the 
production of a pitch product of desired free car 
bon content. 
The pitch product resulting from the practice 

of this invention consisting of coal tar pitch ad 
mixed with the distillate oils obtained from the 
distillation of coal tar has been found to 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 the 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 
pitch having a Substantially increased amount of 
free carbon as compared with the amount in the 
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 producing a pitch product of 
predetermined melting point and free carbon con 
tent, 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 
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1,976,908 
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 
pitch having a Substantially increased amount of 
firee carbcn as compared with the aimount in the 
ta; 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 Saline inelting point. 

3. The process of producing a pitch product of 
predeteriained neiting point and free carbon co 
tent which comprises distiling with substantial 
but limited decomposition a tar of the group con 
Sisting of Water gas tai and tar resulting from the 
distiliation of coai, Shale, or peat until a resultant 
pitch residue having a dasired substantially in 
Creased annount of free carbon as Cornpared With 
the ancunt of free caiborn in the tar initially dis 
tilled out, yet capable of geing cut back With liquid 
tar products is obtained, admixing a quantity of 
Oil distiate of a tar of the group consisting of 
water gas tar and tar resulting from the distilla 
tion of coal, Shaie, 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 neiting point and free 
carbon content, which comprises distilling a Coke 
oven tar With Substantial but limited decomposi 
tion until a distillation residue is produced hav 
ing a softening point of above about 15 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 ten 
perature of the vapors coming off froin the Still 
is not inore than 400° C., collecting the distillate, 
admixing the distilate with the residue firon the 
distillation operation, and then distilling the re 
Suitant mixture to obtain a pitch having a free 
carbon content. Substantially in exceSS of that 
obtained by a single distiilation, 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 tar with Substantial but inited, de 
composition until a liquid pitch having a SOften 
ing point of at least 250 F. and a substantially 
increased annount of free carbon as COInpared 
With the amount of free carbon in the tar ini 
tially distilled, is obtained as a distiliation resi 
due, separately collecting the fractions, and ad 
mixing the heavy oil fractions obtained from the 
distilation of Said tar With the residue of Said 
distiilation operation to form a pitch product 
having the desired melting point and free car 
boin content. 

6. The process which comprises fractionally 
distilling coal tar with substantial but limited 
decomposition to liquid pitch having a Softening 
point of above abolit 75 F. and a Substantially 
increased amount of free carbon aS Compared 
With the amount of free carbon in the tar initial 
y distilled, but inot 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 free carbon content. 

7. The process, whici comprises distiling coal 
tar With Substantial but limited decomposition 
Until the temperature of the vapors corning off 
from the still is not more than 400° C. and a 
pitch having a Softening point of approximately 
300.F. and a Sustantially increased annount of 
free carbon as co-pared with the aimount of free 
Carbon in the tar initially distilled is obtained 
aS a distiliation residue, collecting the distilate 
and mixing the residual pitch with distiliate oil, 
and distilling the resultant inixture untii a pitch 
of approximately 103 F. Softening point is 
foiled. 

8. The proceSS Which comprises distilling coal 
tar With Substantial but inited decor position 
until a liquid pitch having a softening point above 
about 175 S. and not in Ore than 300° E, and 8. 
Substantially increased aimount of free carbon as 
CGI pared. With the amount of free caron in the 
tar initially distilled is obtained as a distiliation 
residue, Collecting the disiliate, a diriixing the 
residual pitch with crude coalitar and with an 
Oil of the giroup consisting of coalitar disiliate oil 
and Water gaStar distiilate oil, and distilting the 
resultant innixture to for a pitch product, 

9. The proceSS which coliprises disi.iiiing coal 
tar With Substantial out. iiinited deccygositio: 
until a residual pitch having a softening point 
Of above about it 5 F., and having a substan 
tially increased annount of ifi'ee carbon as com 
pared With the aimount of free carbon in the tar, 
initially distilled, and capable of being cut back 
With liquid tar products, is obtained as a distill 
lation residue, collecting the distiliate, fixing the 
residual pitch With a in oil of the group consisting 
of coal tar distillate oil and water gas tar distil 
late oil, and With crude coal tar, aid distiling 
the resultant mixture to forin a pitch product 
having a Softening point of at least 104° E. 

10. The process which comprises distiling with 
Substantial but limited decomposition coke oven 
tar of a Specific gravity of approximately 1.18 at 
25 C. and a free carbon conteint of approximate 
ly 7 per cent to a residual pitch having a soften 
ing point of approximately 300 F. and having 
a Substantially increased anoint of free carbon 
aS COripared With the annount of free carbon in 
the tar initially distilled, collecting the distillate, 
adriixing the residial pitch with the distiliate, 
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. 

ii. The process which comprises distiiiing With 
Substantial but inited decomposition coal tai to 
a residial pitch having a softening point of at 
least 250 F. arida, Sistantially increased aroun, 
of free cargon as conpared with the amount of 
free carbon in the tar initially distilled and Which 
is capable of being cut back With liquid tar 
products, and admixing Said residual pitch. With 
Coal tar oil having a Specific gravity of at least 
1.1 at 25 C. to produce a pitch product. 

12. The process which comprises fractionally 
distilling coal tai With Substantial but limited 
decomposition to a residual pitch capable of be 
ing cut back With liquid tar products, Said re 
Sidual pitch having a SOftening point of approxi 
mately 300 F. and a substantially increased 
amount of free carbon aS coinpaired. With the 
amount of free carbon in the tar initially dis 
tilled, separately collecting the various fractions, 
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and admixing the heavier fractions distilled off 
between 300° 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 inci'eased amount of free carbon as 
Compared With the anount 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 .13 at 25 C. 
With a portion of the pitch in the proportions of 
about 48 parts distiliate to about 52 parts pitch 
to for in a pitch product. 

i4. Ihe process withich 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 
inci'eased 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 liquid tar productS is obtained, admixing a 
quantity of heavy oil distiliate of a tar of the 
group consisting of Water gaStar and tar result 
ing from the distillation of coal, shale, or peat, 
Said oil distiliate having a Specific gravity of at 
least 1.1 at 25° C. With the pitch residue, and 
thereafter distilling the resultant mixture until 
a pitch product having a free carbon content of 
at least i2 per cent by Weight is obtained. 

i5. The process which comprises distilling with 
Substantial but limited decomposition a tar of 
the group consisting of water gas tar and tar 
resulting froin the distillation of coal, shale, or 
peat until a pitch residue having a Softening 
point of above about 175 E. and having a free 
carbon Content, Of not leSS than about 28 per 
cent by Weight and capable of being cut back 
With liquid tar products is obtained and then 
admixing With said pitch residue a heavy oil dis 
tiliate of tar of the group consisting of Water gas 
tar and tar resulting from the distillation of 
coal, Shale, or peat, Said oil distillate having a 
Specific gravity of lot less than about 1.1 at 
25° C. in quantities Sufficient to produce a pitch 
product having a free carbon content of at least 
12 per cent by weight. 

16. The process of producing a coal tal' pitch 
product of predetermined inelting point and free 
carbon content, which coni prises distilling a coke 
oven tai with Substantial but limited decompo 
sition until a distillation residue is produced hav 
ing a softeining 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 

1,976,908 
temperature of the vapors coining 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 mixture until 
it has the desired melting point and free carbon 
content. 

17. In the process of producing a coal tar pitch 
product of predetermined neiting point and free 
carbon content, the steps which comprise dis 
tilling With Substantial but linited decomposi 
tion coal tal' to pitch having a Softening point of 
above about 15 F. and then refluxing the resi 
due until a pitch product of SubStantially in 
Crea.Sed amount of free carbon as connpaired with 
the amount of free carbon in the tar initially 
distilled and having a desired softening point of 
Ot more than 300 F. is produced. 
18. The process of producing a coal tar pitch 

product of predetermined melting point and free 
carbon content, which comprises distilling coke 
Oven tar to a point Where Substantial decoinpo 
Sition and a desired anouilt of free carbon forma 
tion 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 distilla 
tion residue a pitch having a substantially in 
Creased aimount of free cairborn as cofapared with 
the amount in the tar initially distilled, collect 
ing the distillate and fixing a portion of the dis 
tillate with the residue of the distiilation opera 
tion, and thereafter distilling the resultant inix 
ture until a pitch having a desired inelting point 
and free carbon content is produced. 
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19. The steps which comprise distiling with a 
Substantial but limited decorinposition coal tar to 
a pitch residue having a Scftening point of above 
about 175' F. and then refixing the residize and 
accompanying the refluxing operation with the 
i'en Oval of a portion of the condensate to obtain 
a pitch product having a softening point of not 
more than 300 F. and a Substantially increased 
amount of free carbon as conpared with the 
amount of free carbon in pitch produced by a 
Single distilation, without substantial decognpo. 
Sition, of coal tar to produce pitch of the saline 
inelting point. 

20. In the process of producing coal tal' pitch 
product of predetermined melting point aid free 
carbon content, the steps which comprise dis 
tilling With Substantial but limited decCaposition 
coal tar to pitch having a softening poi:ht of a gove 
about 175 F. and then refixing the residue 
until a pitch product is obtained having a sub 
Stantially increased annount of free carbon as 
compared with the amount of free carbon in 
pitch produced by a single distillation, Without 
Substantial decomposition, of coal tai to produce 
itch of the same melting point. 
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