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To all whom it may. concern: »

Be it known that I, Jomx M. Weiss, citi-
zen of the United States, residing at New
York city, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Distilla-
tion Processes and Products Thereof, of
which the following is a specification.

In the distillation of tars which are the
products obtained from the destructive dis-
tillation of coal, lignite and similar organic
substances, a progressive decomposition
takes place as evidenced by the formation of
a material high in earbon content and com-
monly known as “free carbon”. The term
“tar” as used in this specification is. intend-
ed to include all varieties of coal tar, water,
gas tar, oil gas tar, blast furnace tar, lig-
nite tar. ete. In the distillation of these tars,
the greater the formation of “free carbon”

the less the yield of distillate oil and the

greater the residual pitch.  As oil has in
general a higher market value than pitch it
is advantageous to obtain as high a yield of
oil as possible. For this reason vacuum dis-
tillation has been used but applying this to
the ordinary tar still involves constructional
difficulties to safeguard the still against ex-
ternal pressure at high temperatures, ard
the vacuum necessary for the best results is
difficult, if not impossible to maintain in
Moreover, when the

~tar temperatures reach a certain point, it 1s
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. impossible to maintain a high vacuum, ow-

ing to uncondensible vapors given off by
the decomposition of the tar unless a pump
of such over capacity is used as to make the
installation uneconomical and impractical.
Various gases have been proposed and
used for agitating tar during the process of
distillation, but the main purpose of this was

. to keep the carbon present in the tar or re-
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. sulting from decomposition from forming
.~on the shell of the still, thereby necessitat-
.ing frequent cleaning in order to get suit-
"~hle heat transfer, and no one has hereto-

fore discovered that an increased oil pro-
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duction could be obtained by using particu-
lar gases for agitation, so far as 1 know.
These gases heretofore used, such as steam,

- air. etc., have been used in comparatively

small volume, just sufficient to maintain effi-
cient agitation. I am not aware that any-
one has, before my invention, used a suit-

able gas in sufficient amounts to obtain an
appreciable increase in oil production from
tar distillation over that which is obtained
with straight air or steam distillation or
that anyone else has discovered the effect
of different gases in this respect.

I have discovered that if the right kind
of gas is used in comparatively large amnount
to agitate the tar and is recirculated (in or-
der to avoid loss of vapor mechanically car-
ried by the gas and not liquified in the con-

denser) and more particularly if gases of.

certain specific chemical and physical prop-
erties are used that the yield of oil is mate-
rially increased over that of straight distil-
lation or over that of distillation in which
gases of different physical and chemical
properties are circulated. This inecreased
yield of oil is more pronounced the further
the distillation is carried and in general
reaches proportions of real practical im-
portance when pitches are obtained which
have melting points of approximately -170°
F.. or higher when tested by the cube in air
method (Journ. Indus. and Eng. Chem. vol.
10, page $21), although quite marked dif-
ferences have been noted In certain tars at
much softer pitches and indeed at all stages
of the distillation process. This application
is a continuation, in part, of my application,
Serial No. 303,950, filed June 13, 1919.

In my method the gas must be one which
does not act chemically upon the tar. This
eliminates gases containing substantial
amounts of free oxygen as these gases act
chemically on the tar. The gas must be a
permanent gas at ordinary temperatures.
Steam, for instarnce, is not suitable owing to
the necessity of maintaining the entire sys-
tem above 100° C. The gas must further be
substantially insoluble in tar at the tempera-
ture of distillation.

Although I do not desire to limit myself
strictly to the following theory, yet the re-
sults obtained seem best explained on the
following theoretical basis.

Oxygen either alone or in form of air acts
chemically on tar at higher temperatures
and lowers the formation of oil during dis-
tillation. With some tars a mere passage
of air during dehydration will result in an
oxygen absorption sufficient to induce the
oxygen content of the exit gases to less than
five per cent and in a few cases the absorp-
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“tion of oxygen is almost quantitative. An
- inert insoluble gas will cause the oils to dis.
til at a lower temperature owing either to
the fact that it gives a mixed ‘vapor pres-
5 sure which follows the law of immiscible
liquids or that the gas in some way acts on
surface tension of the liquid so as to facili-
tate and speed the rate of saturation of the
liquid particles in the gas and thereby ac-
10 complishing their volatilization with a lesser
use of external heat.

The gas to be used should not act chemi-
cally upon the tar, it should be permanent
at ordinary temperatures, and should be

15 substantially insoluble in the tar. Of the
more commonly known gases, nitrogen, car-
bon dioxide and carbon monoxide meet these
requirements in a very excellent degree. I
do not desire to limit myself to gases in a

20 substantially pure state as it is obvious that
a mixture of suitable gases in any propor-

.tions would be satisfactory. Further admix-

tures of small amounts of oxXygen in the
gases fall within the scope of the invention

25 as it is obvious that the effects produced are
probably dependent on the bulk constituent
of the gas used and not on other substances
present as impurities in small amount. It
is further obvious that if air itself were used

30 and recirculated, that in a very short time

the oxygen would be chemically removed
and substantially pure nitrogen would be
left and from that point on the operation
would be in accordance with my invention.

For best results an amount of gas not less

- than one cu. ft. (measured at ordinary tem-

peratures and atmospheric pressure) per
minute per 100 gallons of .original material
introduced in the still should be recirculated

40 and an amount greater than 20 cu. ft. per
minute per 100 gallons of original material
to be distilled does not seem to present any
substantial advantage in obtaining a higher
yield of oil than the lesser amounts. It is

45 also desirable to heat the circulated gas be-
fore introducing it into the still but this is
not essential to the process. :

As illustrative OF how the process can be
applied to tar distillation reference may be

50 made to the appended diagrammatic illus-
tration but it must be understood that I do
not limit myself to any particular form of
apparatus and the one shown is for illustra-
tive purposes only.

A still A heated by any suitable means
and provided with a drawoff M and a filling
line N is connected by a pipe B to a con.
denser C which delivers into a receiver D
with a drawoff E. From the top of the re-
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60 ceiver a pipe F leads to a pump G and thence.-
by a pipe H to a superheater I and by the

pipe J to the bottom of the interior of the
still communicating with it through the per-
forated pipe K. The inlet pipe O serves as
68 a vent or for the introduction of gas into the

1,418,803

system. The arrows L show the direction of
gas flow.

The still is charged with the tar to be dis-
tilled and the pump G started and a suitable
gas is drawn in through pipe O until the sys-
tem is filled. The system is then closed and
heat applied, the gas being circulated at the
desired rate. Distillation starts and is con-
tinued with the circulation maintained until
the residue in the still is of the desired con-
sistency, the volatile constituents being car-
ried off by the circulating gas from stil] A
and condensed in the condenser C. THe heat
and gas circulation are then discontinued
and the residue is removed from the still A.

It is obvious that the process is independ-
ent of the size or type of still used, the type
of setting, the method of heating, the type
of or means of cooling the condenser, etc.
The important factor is that the gas used
shall have the proper physical and chemical
characteristics. ‘

The following results illustrate the advan-
tage which may be obtained by the use of
this process in the distillation of a by-prod-
uct coke oven tar. The particular tar used
had a free carbon content of 8.5%. Passage
of gas in all cases was made at the rate of
about 15 cu. ft. per minute per 100 gallons
of material introduced in the still.
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The advantages of the applicant’s process
are very evident. Air instead of increasing
the yield of oil has decreased it due to oxida.
tion while the preferred gases have mate-
rially increased the oil yield over that ob-
tained by the other methods.

A further advantage is obvious from .the
fact that in the ordinary distillation of g
tar to a hard pitch it is advisable to stop the
distillation at a pitch of about 280° F. melt.
ing point for above this point there is a ver
decided tendency to form coke upon the shell
of the still with the consequent danger of
blistering or buckling the same due to the

oor heat transfer to the body of the charge.
guch action is indicated by the data given
above in this application. On account of the
relatively small carbon formation resulting
from my process, the distillation may be
carried to-such an extent that a pitch of a
much higher melting point may be produced
‘without endangering the apparatus, and con--
sequently a much further greater yield of
oil may be obtained than by methods already
known to the art. By my process there is 130
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less of the oil decomposed and the oil can
be more completely removed from the pitch
than was the case with prior processes.
Moreover, to the best of my knowledge,
the highest melting point of pitch obtained
in the past in practical plant operations has
not been over 320° F. determined as referred
to above. There are statements in the litera-
ture that it is possible to obtain coal tar
pitches with fusing points as high as 345°
F. but the further statement is made that
these are rarely if ever met with in practice,
indicating that such pitches if made were

only the result of laboratory experiments.-

By my method I have readily succeeded in
obtaining pitches of a melting point of 350°
F. to 600° K. and these have been capable of
being removed from the stills without diffi-
culty or undue coking on the shell of the
still. Such pitches can be readily pow-
dered for subsequent use and will not cake
together even when exposed to the highest
temperatures due to weather conditions. In
commercial operations pitch is often after-
ward coked in various forms of apparatus.
‘With ordinary pitches as usually produced,
a considerable foaming takes place during
the coking operation so that the vessels used
can only be filled to a comparatively small
fraction of their capacity. With the harder
pitches from the new process much less
foaming takes pliace during coking so that a
much larger proportion of the vessel used for
coking may be utilized, resulting in a much
greater capacity for a given installation.

I claim: :

1. A process of tar distillation comprising
the repeated circulation of a gas through
hot tar at a rate of from 1 to 20 cu. ft. per
100 gals. of tar, per minute, said gas being
uncondensible at 0° C. and atmospheric pres-
sure, not exerting chemical action on the tar
and relatively insoluble in the tar, substan-
tially as described.

2.” A process of tar distillation comprising
the repeated circulation of a mixture of gases
through hot tar at a rate of from 1 to 20
cu. ft. per 100 gals. of tar, per minute, said

gases being uncondensible at 0° C. and at-
mospheric pressure, not exerting chemical
action on the tar and relatively insoluble in
the tar, substantially as described.

8. A process of tar distillation comprising
the repeated circulation of nitrogen through
hot tar at a rate of from 1 to 20 cu. ft. per
100 gals. of tar per minute substantially as
described.

4. A process of tar distillation comprising
the repeated circulation of gas through a hot
tar, said gas being uncondensible at 0° C.
and atmospheric pressure, not exerting
chemical action on the tar and relatively in-
soluble in the tar, and continuing said re-
circulation until the residuum has a melting
point above 350° F.

5. A process of tar distillation comprising
the repeated circulation of nitrogen through
hot tar until the residuum has a melting
point above 350° I

6. A process of tar distillation comprising
the repeated circulation of a gas through hot
tar at a rate per minute of from 1 to 20 cu.
ft. per 100 gals. of tar, said gas being un-
condensible at 0° C. and atmospheric pres-
sure, not exerting chemical action on the tar
and relatively insoluble in the tar, and con-
tinuing said recirculation until the residuum
has a melting point above 350° F.

7. A process of tar distillation comprising
the repeated circulation of nitrogen through
hot tar at a rate per minute of from 1 to 20
cu. ft. per 100 gals. of tar, until the residuum
has a melting point above 350° F.

8. As an article of manufacture, a pitch
obtained by the distillation of tar, said pitch
having a melting point about 350° F.

9. As an article of manufacture, a pitch
obtained by the distillation of tar, said pitch
having a melting point about 430° F.

10. As an article of manufacture, a pitch

obtained by the distillation of tar, said pitch
having a melting point of at least 430° F.
and being substantially non-foaming when
destructively distilled to coke.
In testimony whereof I affix my signature.
JOHN M. WIEISS.
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CERTIFICATE OF CORRECTION, _
Patent No, 1,418,893, v ‘ | Granted June 6, 1922, to

JOHN M. WEISS,

It is hereby certified that ©rror appears in the printed specification. of the
above numbered patent requiring correction as follows: Page 3, line 86, claim
8, for the word "about" read above; and that the said Letters Patent should be
read with this correctjon therein that the same may conform to the record of
the case in the Patent Office, : . ‘

Signed and sealed this 7th day of April, A. D, 1931,

M. J. Moore,
(Seal) ' Acting Commissioner of Patents.



