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The present invention has for its object a 
proceSS for distillation and fractionation of mix 
tures of hydrocarbons and apparatus for carry 
ing out the said process. 

In distillation and fractionation plant systems, 
and particularly in plants for the dehydration, 
distillation and fractionation of a mixture of 
liquid hydrocarbons such as coal tar, the va 
porizable constituents, of various boiling points, 
are vaporized and the vapours are introduced in 
a fractionating column, generally of the type 
known as the bubble cap column, the fractions 
in the liquid phase being collected in side streams 
at various points of the fractionating column, in 
the usual manner, the vapours being admitted 
into the fractionation column either at one point 
only of the column, or at several points along 
the length of the column. 

In practice, however, it is found that when this 
mode of procedure is applied to a process em 
bodying a recirculation of materials from which 
low-boiling point constituents have been sepa 
rated, the flexibility of the plant, derived from 
the recirculation of the material in the plant, is 
reduced owing to the very principle on which 
a bubble cap column functions: if the load falls 
off on the distillation unit the amount of vapours 
passing to the bubble column is reduced, and the 
quantities of condensable liquids are reduced. 
This canont be corrected by the application of 
Superheated steam, Since this steam remains in 
the vapour phase along the whole length of the 
distillation column, and so the margin of flexi 
bility of the plant in fractionation, is but about 
25 per cent of the total capacity of the plant, 
Whereas the re-circulating is flexible from Zero 
to full load. 
According to my invention, I provide a process 

for adjusting the rate of flow of the vapours in 
the fractionating column by separating measured 
quantities of the side streams from the fraction 
ating column, with the aid of Suitable mecha 
nism. Such as sight boxes and Valves, and return 
ing such separated portions into the distilling 
column, either separately, or after mixing them 
by admitting them to a container having a single 
outlet conduit. In this manner, the correct quan 
tity of vapours of different boiling points is pro 
vided, so as to maintain optimum conditions of 
working in the fractionating column. My inven 
tion consists therefore in applying the re-circula 
tion principle to the fractions from the fraction 
ating column. 
With this arrangement, I obtain an absolute 
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load down to Zero, which is a feature lacking in 
any other type of process. 
For example, assuming a plant designed to dis 

til 100 tons of tar from which 50 per cent of pitch 
would be obtained, the remainder, namely, 50 
per cent, being vapours, the bubble cap column 
Would be designed with a certain diameter in 
Order that the vapours travel in this column. With 
a speed of about 80 feet per minute, which is rec 
Ognised as being the optimum speed in a frac 
tionating column, that is, the speed giving the 
finest cuts. 

Let us now assume that it is required to work 
the same plant with a different kind of tar, giv 
ing 60 per cent of pitch of similar melting point 
to that of the first pitch, and therefore 40 per 
cent of vapours only, and that the same quan 
tity, namely, 100 tons, is to be dealt with. Owing 
to the Smaller amount of vapours generated, the 
Speed in the bubble cap column will be reduced to 
about 64 feet per minute. It is a well known fact 
that the Speed of the vapours in the bubble cap 
column determines the fineness of the cuts pro 
duced, and, therefore, the new conditions will not 
be So favourable to the production of fine cuts, 
and it would not be possible to get as fine cuts 
with the new tar as with the first one. Accord 
ing to my invention, 25 per cent of the con 
densates formed in the bubble cap column are 
sent back into the distilling column so as to form 
artificially in this column an additional quantity 
of vapours which Will maintain the speed in the 
bubble cap column at the optimum figure of 80 
feet per minute. - 
According to one embodiment of my invention, 

I provide a sight box on each side stream pipe, 
... and I arrange for the sight boxes to be situated 
on a platform between the bubble cap column and 
the distilling column, and I provide an adjustable 
Walve to each Sight bOX, enabling an adjustable 
quantity of condensate from each sight box to 
be returned into the distilling column. In this 
manner, the Speed of flow of the gases in the 
bubble cap column can be either increased or re 
duced, as may be desired, according to the amount 
of vapours available. When the amount of fuel 
required to bring about this adjustment is calcu 
lated, it is found that it is negligible for this 
reason, that the condensates coming from the 
bubble cap column are very nearly at their boiling 
point temperatures, or volatilization points, and 
are therefore vapourized again with a negligible 
expenditure of heat. 
The advantage of the arrangement just de 

flexibility in the load on a unit plant from full 55 Scribed consists in the fact that a tar distiller who 
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receives various kinds of tars, and wishes the 
throughput of his plant to be maintained, can be 
a SSured of getting the same quality of cuts from 
the bubble cap column Whatever the pitch con 
tent of the tar may be, and also the same pitch 
hardness, constantly. 
The process and apparatus lend themselves to 

the distillation and fractionation of mixtures of 
hydrocarbons of different natures; for the pur 
pose of illustration I will describe the applica O 

tion of the Invention to the distillation and frac 
tionation of coal tar. 
The accompanying drawings i represent, dia- - 

grammatically, as examples Only, apparatus 
adapted for carrying out the herein-described 
process in accordance with the disclosed inven 
tion, Fig. 1 illustrating one exemplification of 
such apparatus and Fig.2 a modification thereof. 

Referring to the apparatus shown in Fig. 1, 
the crude material from feed tank is fed by 
pump 2, to and through pipe 3, the heat ex 
changer 4, pipe 5, waste heat coil 6, pipel, second 
heat exchanger 8 and pipe 9 to a first flash cham 
ber 6 where low boiling point vapours are sepa 
rated and are led by pipe to the upper portion 
of the fractionating column I 2. The first resi 
dues flow by pipe 3 from the first flash chamber 
to a mixing or distilling column i, where they 
mix with hotter second residues flowing through 
the pipe 5 from a second flash chamber 6, the 
mixture of residues being conducted by pipe 7 
to pump 8, by which they are caused to flow 
through pipe 9, and coil still 28 to the second 
flash chamber 6. 
The vapours of intermediate boiling point char 

acteristics separated in the mixing chamber 4 
are led by pipe 2 to an intermediate Zone of the 
fractionating column 2, while the vapours of 
high boiling point characteristics, separated in 
the second flash chamber 6, are led by pipe 22 
to a lower level of the fractionating column 2. 
The light oils in the vapour phase flow from the 

fractionating column f2 through the pipe 23, and 
heat exchanger 4 to the condenser 24, from Which 
the condensate, crude benzole, is conducted 
through pipe 25, separator 26, and reflux tank 27 
into a storage tank 28. Some of the crude benzole 
which is led into the tank 2, is withdrawn from 
said tank through a pipe 29, by a pump. 30, and 
is thence returned by pipe 3 to the top of the 
fractionating column 12 for the purpose of con 
trolling the temperature of the vapours escaping 
by pipe 23. 

Fractions (e. g. heavy naphtha, naphthalene 
oil and creosote) flow by pipes 32, 33 and 34 to 
storage tanks 35, 36 and 37, respectively, while 
anthracene oil collecting at the bottom of the 
fractionating column flows by pipe, 38 to the 
storage tank 39. The final residue or pitch from 
the second flash chamber 6 flows by pipe 40 
through the heat eXchanger 8 and is discharged 
at 4. 
In accordance with the invention, a part of 

the side streams are tapped by pipes 42 and 43, 
and led to a single sight box 47, together. With 
a part of the reflux oil, by pipe 44. If desired, 
a part of the high boiling point fraction is with 
drawn from pipe 34 by a pump 45 and is also 
led by pipe 46 to the sight box 47, the arrange 
ment being such that the several materials flow 
ing into the sight box 47 are in the requisite 
proportions to keep the fractionating column 
under Working conditions as uniform as possible. 
The mixture flows from the sight box 4 by pipe 
48 into the distilling column f4 and thence is 
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reintroduced in the cycle, the vapours of different 
boiling points being again separated and led by 
pipes 2 and 22, respectively, to the fractionating 
column, from which they issue in the liquid phase 
as before. 
For example, if when the plant is working 

with a certain crude material, the fractionating 
column is so adjusted that, for optimum work 
ing conditions, the quantities of materials flow 
ing in pipes 25, 32, 33 and 34, respectively, are 
1%, 5%, 10% and 15%, and a different crude 
material is charged into the tank f, yielding 3% 
of heavy naphtha instead of 5%, which would 
upset the optimum conditions obtaining in the 

15 fractionating column, % of the 3% of heavy 
naphtha, which would at first be available in the 
fractionating column on starting the plant, that 
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is, 2% of such material, would be returned 
through the sight box to the distilling part of 
the System which, with the 3% being produced 
from newly added crude stock, would make up 
the required 5% of such material. This would 
at first leave but 1% of heavy naphtha to be 
withdrawn. It will be apparent, however, that, 
as the recirculation continues, the amount of 
crude, naphtha, which would be available at the 
level of the fractionating tower from which that 
product is to be withdrawn would gradually in 
crease until 3% of heavy naphtha, that is, the 
amount produced from the crude stock being 
constantly fed into the distilling part of the 
System, could be withdrawn without interfering 
with the required flow of 5% of such material 
in the pipe leading from the distilling apparatus 
to the fractionating tower. W . . 

In like manner the working conditions may be 
modified respecting the proportions of the other 
side streams. " . . . . 
Should the crude material charged into the 

tank yield less than half of the amount of 
any particular distillate than that needed for 
optimum working conditions, as, for example, 
Say, 2% of heavy naphtha, when the apparatus 
is so adjusted as to require 5% to give the best 
results, it would be necessary, on first starting 
the plant, to return the entire amount first avail 
able at the pipe.32 and to permit the recirculation 
to be augmented until 2%, that is, an amount 
equal to that being added as a result of the crude 
material being constantly fed into the system, 
could be withdrawn for storage without reducing 
the amount being fed to the fractionating colum 
below the desired 5%. -- 

Referring now to the apparatus shown in Fig. 
2, which represents a modification of the arrange 
ment shown in Fig. 1, the side streams from the 
fractionating column 2 are brought together at 
a point A conveniently situated between the dis 
tilling column and the fractionating column, and 
the side stream pipes 32, 33, 34 are provided 
respectively with sight boxes 47a, 47b, 47 c from 
Which pipes. 48a, 48b, 48c lead adjustable quan 
tities of fractionated condensates into the dis 
tilling column. . . . " : , , 

If desired an adjustable portion of the light 
oil of the top section of the fractionating column 
may be led by pipe 49 to a sight box 50 and thence 
by pipe 5 into the distilling column. . . . . . 

In the apparatus shown, part of the residues 
from the first flash chamber 0 are led back by 
pipe, 53.into the feed tank f, in which some 
vapours of low boiling point are liberated and 
sent by pipe 52 into the fractionating column 
2 near the top thereof, and the rest of the resi 
dues are led by pipe 3 to the distilling column 4. 
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Instead of passing the final residues or pitch 

to be withdrawn from the Second flash chamber 
6 through pipe 40 to a heat exchanger 8, as in 

the first form of the invention hereinbefore de 
scribed, this product may be conducted by pipe 
54 to a pitch steaming chamber 55, from which 
it may be withdrawn through discharge pipe 4. 
The remainder of the residues to be withdrawn 
from the second flash chamber may, as in the 
case of the first described form of the invention, 
be conducted to the distilling column 4 by pipe 
5. There are therefore four groups of vapours 

having different boiling points, entering the frac 
tionating column at four different points along 
its length. Two of these are liberated by the 
waste heat of the combustion gases of the fur 
nace and the two others by the heat of the fur 
nace itself. 
The modified form of apparatus, adapted for 

use in practicing the process embodying the 
herein-disclosed invention, which is illustrated 
by Fig. 2, includes many elements which have 
not been specifically referred to. Such parts, 
however, are identified by reference characters 
conforming with those by which corresponding 
elements of the apparatus illustrated by Fig. 1 
have been designated, and, since such corre 
sponding elements of the two forms of mecha 
nism which have been disclosed are substantially 
identical, further specific description would ap 
pear to be unnecessary. 
By means of the arrangement described above, 

an absolute flexibility is obtained for the plant, 
from full load to Zero. 
What I claim is: 
1. A process adapted for use in the fractional 

distillation of hydrocarbon compounds, which 
consists in continuously subjecting increments of 
the compound to a treatment of distillation in 
the first stage of which they will be commingled 
in a heat transferring relation with residues of 
material previously subjected to treatment ad 
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ministered pursuant to a second stage and of a 
temperature such as to vaporize components of 
relatively low boiling point characteristics; Sepa 
rating the vaporized components from the com 
mingled residues and, as the said second stage 
of the treatment, continuously withdrawing resi 
dues from the said commingled mass and heating 
them to a temperature such as to vaporize COm 
ponents of boiling point characteristics mate 
rially greater than those vaporized pursuant to 
the first stage; separating the components va 
porized pursuant to the second stage from the 
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residues; continuously conducting a part of said 
residues to the commingled mass being treated 
pursuant to the first stage for use as the heating 
agent thereof and, as a third stage, conducting 
the remainder of the residues resulting from the 
treatment pursuant to the second stage to and 
causing them to be commingled in a heat trans 
ferring relationship with residues of material 
previously subjected to treatment administered 
pursuant to a fourth stage and of a temperature 
Such as to vaporize components of boiling point 
characteristics materially greater than those 
vaporized pursulant to the second stage; Separat 
ing the components vaporized pursuant to the 
third stage; constantly withdrawing residues 
from the commingled mass being subjected to 
treatment pursuant to the third stage and, pur 
Suant to the said fourth stage, heating them to 
a temperature of a degree such as to vaporize 
components of boiling point characteristics ma 
terially greater than those vaporized pursuant 
to the third stage; Separating the components 
Vaporized pursuant to the fourth stage; conduct 
ing the separated vapors to different levels of 
a fractionating tower, graded from an uppermost 
level to receive the vapors of lowest boiling point 
characteristics to a lowermost level to receive 
those of highest boiling point characteristics; 
condensing fractional components of the com 
pound differentiated by materially different boil 
ing point characteristics at different levels of 
the tower; withdrawing said condensates from 
the different levels for storage as finished prod 
ucts; and effecting a degree of control over the 
rate of flow of vapors from one level to another 
of the tower and of the relative density of vapors 
at different levels thereof, by separating a part 
of the condensate drawn from one of the levels 
of the tower, adding the Said separated conden 
sate to material being subjected to the treatment 
of distillation and thus causing it to be revapor 
ized and returned to the tower with other com 
ponents being vaporized and conducted to the 
tower as a result of such treatment. 

2. The process defined by claim 1, further chair 
acterized in that portions of the condensates 
Withdrawn from a plurality of the levels of the 
tower are separated and added to material being 
Subjected to the multi-Stage treatment of dis 
tillation, so as to be caused to be revaporized and 
returned to different levels of the tower With 
other components being vaporized and conducted 
to the tower as a result of Such treatment. 

THOMAS OWSTON WILTON. 


