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7 Claims. (ClL 196—72) -

- This invention relates to improvements in g
process for distillation petroleum hydrocarbons,
and refers more particularly to a four-product
continuous topping still adapted to produce gaso-
5 line, blending naphtha, kerosene and bottoms.
The single figure is a diagrammatic side eleva-
tional view of the apparatus. The important ele-
ments of the apparatus consist in two fraction-
ating fowers 1 and 2, a surge tank 3, two con-
10 densing coils 4 and 5 mounted in water cooled
condensing boxes, two stream dividers 6 and 7, a
heat exchanger 8 and pumps 9, 10 and 11. ’
The operation is as follows: ’
Crude oil is introduced to the system through
15 the line 12 regulated by the valve 13, and is circu-
" lated through the heat exchanger 8 where it picks
up heat from the bottoms discharged from the
tower 2 and directed to the heat exchanger
through the line 14. The preheated oil passing
20 from the heat exchanger is directed through the
pipe 15 in which is interposed a valve 16, and is
introduced to a feed deck in the fractionating
tower 1 which is located intermediate between the
top and bottom. These towers are preferably of
25 the bubble tower type having a plurality of decks
upon which a liquid level is maintained and
through which the vapors percolate as they rise
irom the bottom to the top of the towers. The
feed flows down through the tower 1 which is so
30 arranged that the gasoline and kerosene are both
stripped from the liquid by the time the feed has
reached the bottom deck. Heat may be supplied
to the lower part of the tower by means of the
steam pipe 17 positivned in the bottom of the
35 tower. The tower is preferably heavily insulated
to prevent excessive loss of heat by radiation,
The down pipe 18 from the bottom deck of the
tower 1 is led outside of the tower and the liquid
irom the bottom deck flows to the siurge tank 3,
40 Irom whence it is drawn through the line 20 and
forced by means of the pump 9 through the tube
still 21 positioned in the furnace 22. The hot oil
from the tube still enters the bottom chamber of

the tower and the vapors coming off from it aid

45 in supplying heat for the operation of the tower.
- Refluxing is done at such a rate that the vapors
leaving the tower 1 consist of substantially only
the gasoline vapors and these are condensed and
cooled in the condensing coil 4. The stream from

50 the discharge end of the condenser coil 4 passes
through the stream divider when undesirable
gases are liberated by means of the pipe 23 con-
trolled by a valve 24 and the stream is divided into
two portions, ohe of which is drawn off through

55 the pipes 25 controlled by valves 26 and recircu-
-"lated to the top of the tower 1 by means of a line

-tower 2,

27, pump 10 and return line 28. 'This recirculated
material is introduced to the top of the tower 1
as a refluxing medium, while the other portion
of the gasoline distillate passes off through the
pipe 29 to storage. 80

At a point between the feed deck and the top
of the tower 1, a portion of the reflug liquid is
drawn off through the line 30 controlled by a
valve 31 and is directed to the tower 2. This lig-
uid will be composed of kerosene containing a
considerable portion of lower boiling point sub-
stances whose boiling point range is between that
of gasoline and kerosene. The liquid enters the
tower 2 at a point intermediate the top and bot-
tom and during its bassage through the tower,
which is constructed similarly to the tower 1, all
of the lighter portions are removed. The efluent
from the tower is kerosene which is drawn off
through the line 32 regulated. by suitable valves,
and directed to storage. A pool of oil may be
maintained in the bottom of tower 2 by closing
the valve shown in line 32 and employing the
liquid level control by-pass 32—q.

The bottoms from the tower 1 are drawn off -
through the pipe 33 and introduced to the lower
section of the tower 2 which has positioned there-
in a tubular heat exchanger through which they
pass, thus supplying heat for the operation of the
After circulating through the lower
part of the tower 2, this liquid material is di-
rected through the line 14 through the heat ex-
changer 8 and discharged through the pipe 34
to storage. When it is desired to maintain a - -
pool of oil in the bottom of the tower 1 the valve
in line 33 is closed and the liquid level control
by-pass 33—a employed. e

The vapors from. the tower 2 bass over through,
the line 35 in which is interposed a valve 36 to
the condensing coil 5 where they are condensed
and cooled. The fluid products pass through the
stream divider which'liberates the uncondensable
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. gases -through the pipe 37 controlled by a valve -

38 and returns the refluxing liquid through the
bipes 39, return line 40, pump 11 and line 41 to
the top of thé tower 2 in the m nner previously
described in connection with the initial tower.
The other portion of the distillate from that sepa-
-rated and returned is directed through the pipe
42 to storage not shown. The product from the
tower 2 directed through the line 42 will be a
"blending naphtha, and the operation of the equip-
ment can be so regulated that the end point will
be that of the usual gasoline, although the in-
itial boiling point and the first part of the distil-
lation curve may be higher than that of Navy
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specification gasoline. As explained, boiling cap
or bubble towers are illustrated, and it has been
found that they offer a most efficient type of ap-
paratus for the proper operation of the unit, but
it is possible that some other type of tower could
be employed. A tube still is shown, but any ordi-
nary means of heating such as a shell still may
be used in its place. The heating element for
the tower 2 is illustrated as a tubular heat X~
changer, but this type of construction may also
be varied without departing from the spirit. of
the invention. ’

In the drawing, a refluxing medium is provided
by recirculating a portion of the product. This
also may be done by the introduction of any
suitable type of refluxing medium such as cool-
ing the top of the tower with water or cool oil
of a suitable character.

Saturated or superheated steam may be in-

-jected into the bottom sections of the towers

through the pipes 17 and 43. The supplying of
heat in this manner is optional and may be un-
necessary in the treatment of different types

-of oil.

As an example of the temperatures prevailing
in the different parts of the apparatus, it is ob-
vious that different. oils will require varying con-
ditions of temperature. By using Mid-Continent
crude, satisfactory operation has been effected by
maintaining the temperature substantially at 625°
F., at the bottom of the first tower and 350° F.,
at the top of the first tower, while temperatures
of 550° F. and 380° F., were the approximate tem-
perature conditions respectively in the bottom
and top of the second tower. o

I claim as my invention: : :

1. A process for distilling hydrocarbon oil com-
prising maintaining a substantial body of heated
oil in a zone wherein substantial vaporization
occurs, passing vapors evolved in said zone to a
second zone, introducing the oil to be distilled to’
said second zone, passing oil to be distilled sepa-
rated from the vapors in said second zone from
said second zone through a heating zone, thence
delivering the heated oil to said body of heated
oil in said first mentioned zone, passing vapors
from said second zone to a third zone wherein
further condensation is effected, delivering the
condensate separated from the vapors in said
third zone to a fractionating zone, simultaneous-
1y passing unvaporized oil constituents from said
first mentioned zone to said fractionating zone
to supply the heating medium employed therein,
and taking off vaporized constituents from said
fractionating zone, subjecting the same to con-
densation, and recovering the resulting distil-
late.

2. A process for distilling hydrocarbon oil com-~
prising maintaining a substantial body of heat-
ed oil in a zone wherein substantial vaporiza-
tion occurs, passing vapors ‘evolved in said zone
to a second zone, introducing the oil to be dis-
tilled to said second zone, passing oil to be-dis-
tilled separated from the vapors in said second
zone from said second zone through a heating
zone, thence delivering the heated oil to said

- body of heated oil in said first mentioned zone,
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passing vapors from said second zone to a third
zone wherein further condensation is effected,
removing vapors from said third zone, subjecting
such vapors to condensation, returning portions
of the resulting distillate to said third zone, de-
livering the condensate separated from the va-
pors in said third zone to a fractionating zone,
simultaneously passing unvaporized oil constitu-

1,025,013

ents from said ﬁrst mentioned zone to said frac-

tionating zone to supply the heating medium

employed therein, and taking off vaporized con-
stituents from said. fractionating zone, subject~
ing the same to condensation, and recovering the
resulting distillate.

3. A process for distilling hydrocarbon oil com-
prising maintaining a substantial body of heated
oil in a zene wherein substantial vaporization
oceurs, passing vapors evolved in said zone to a
second zone, introducing the oil to be distilled
to said second zone, passing oil to be distilled
separated from the vapors in said second zone
from said second zone through a heating zone,
thence delivering the heated oil to said body of
heated .oil in said first mentioned zone, passing
vapors from said second zone ‘to a third zone
wherein further condensation is effected, remov-
ing vapors from said third zone, subjecting such
vapors to condensation, returning portions of the
resulting distillate to said third zone, delivering
the condensate separated from the vapors in
said third zone to a fractionating zone, simul-
taneously passing unvaporized oil canstituents
from said first mentioned zone to said fractionat-

_ing zone to supply the heating medium employed

therein, removing vaporized constituents from
said fractionating zone, subjecting the same to
condensation, returning a portion of the result~
ing distillate to said fractionating zone, and
recovering the remaining portion of the distil-
late. : . :

4. A process for the fractional distillation of
hydrocarbon oils which comprises passing a
stream of charging oil through a heating zone
maintained at a vaporization temperature, pass-

- ing the stream of heated oil from said zone into

a combined evaporating and fractionating zone,
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removing unvaporized oil from said combined -

zone and passing the same in heat exchange rela-
tion with said charging oil being supplied to said
heating zone, removing gasoline vapors from the
upper portion of said combined zone and sub-
jecting the same to condensation and collection
as a final product of the process, removing a
fraction heavier than gasoline from said com-
bined zone at a point below the upper portion
thereof but above the point at which said stream
of heated oil is introduced, introducing said frac-
tion heavier than gasoline into a second frac~
tionating zone, supplying heat to the lower por-
tion of said second fractionating zone to effect
reboiling of said fraction heavier than gasoline,
removing liquid oil from the lower portion of said
second fractionating zone as a final product of
the process, and removing vapors from the upper
portion of said second fractionating zone and
collecting and condensing the same independently
of said gasoline vapors. :

5. A process for the- fractional distillation of
hydrocarbon oils which comprises effecting frac-
tionation of oil in a combined evaporating and
fractionating zone, passing charging oil to be
fractionated in the process in heat exchange
relation with vapors of oil fractionated in said
combined zone, subsequently passing said charg-
ing oil'in a stream through a heating coil main-
tained at a vaporizing temperature, introducing
the stream of heated charging oil to said com-
pined zone for fractionation therein, removing
unvaporized liquid from said combined zone, and
passing the same in heat exchange relation with
the charging oil being supplied to said heating
zone, removing gasoline vapers from the upper
portion of said combined zone and subjecting the
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same to condensation and collection as a final
broduct of the process, removing a condensed
kerosene fraction from said combined zone at a
point below the upper portion thereof and above
the point at which said stream of heated charg-
ing oil is introduced, introducing said kerosene
fraction into a second fractionating zone, sup-
plying heat to the lower portion of said frac-
tionating zone to effect reboiling of said kero-
sene fraction, removing unvaporized kerosene
from the lower portion of said second fraction-

ating zone and collecting the same as a final-

product of the process, and removing vapors from
the upper portion of said second fractionating
zone and collecting and condensing the same in-
dependently of said gasoline vapors.

6. In the fractional distillation of hydrocarbon
oil, the method which comprises introducing the
oil at an intermediate point of a primary frac-
tionating zone and passing the same downwardly
therethrough in contact with ascending vapors,
removing unvaporized oil from the lower por-

tion of said zone and heating the same to dis-

tillation temperature and then reintroducing it

3

to the lower portion of said Zone for vapor sep-
aration, removing a liquid fraction from said
Zone at a point between the upper portion there-
of and said intermediate point, introducing said
liquid fraction into a secondary fractionating
zone at a point substantially below the top there-
of and separating the same therein into vapor
and liquid, removing a light vapor fraction from
the upper portion of said primary zone and con-
densing the same, recycling a portion of the re-
sultant condensate to the upper portion of said
primary zone, removing said vapor and liquid
from the upper and lower portions respectively
of said secondary zone, condensing the vapor
and recycling a portion of the resultant con-
densate to the upper portion of said secondary
zone.

7. The method as defined in claim 6 further
characterized in that a liquid residue is with-
drawn from the bottom of said primary zone
and utilized as a heating medium for the lower
portion of said secondary zone.

CLAUDE F. TEARS.
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