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This invention relates to the rectification of 
Water inniscible composite fluids such as hydro 
Carbon mixtures containing low boiling constitu 
entS, and in particular to an improved refluxing 
System in the fractional distillation of petroleum 
distillates With or without a chemical treating 
effect. 

In the design of distillation towers for the 
fractionation of hydrocarbon mixtures, it is fre 
quently desirable to provide refiuxing by means 
of a circulating reflux system located either at 
the top of the tower or at intermediate points 
between the feed inlet and the top. In such a 
System, One or more plates are provided for re 
moval of heat from the upflowing vapors by 
means of liquid which is drawn off from the bot 
ton reflux plate or an accumulator pan below 
it, pumped through an exchanger or cooler and 
returned to One of the plates for advantageous 
reflux effect. Conventionally, the liquid cir 
culated by the pump is condensed from the vapors 
flowing upward in the tower. The present in 
vention relates to an improvement over such 
processing in the use of water in the pumparound 
circuit and thus a lowered initial investment and 
lowered operating costs. 
In the prior art, Water has been used as a cool 

ing fluid in the rectification of low boiling pe 
troleum distiliates. Water and aqueous solutions 
have also been employed in fractionation Sys 
tens as a reflux fluid to impart also a treating 
effect. In such uses of water, however, the water 
after a, O:nce-through paSSage through the System 
has been discarded for One or more reasons of 
processing. In the processing according to the 
invention, water is used as the reflux medium in 
the rectification of low boiling water insoluble 
composite fluids, particularly petroleum dis 
tillates. The Water is separated in the tower and 
then passed through a circulating System for 
Subsequent use as a reflux agent. Also within the 
Scope of the invention is the use of an aqueous 
Solution to impart a chemical treating effect in 
the use of an aqueous solution in the pumparound 
circuit System. 
In the processing according to the invention, 

the fractionation tower is Similarly constructed 
as that, employed in prior art processing in which 
cooled portions of the overhead product are used 
as refiux. The construction of the refix plates 
and accumulator pan follows Conventional de 
signs. In the use of water as the circulating me 
dium, the temperature of the hydrocarbon vapors 
is such at the points of use of water as the reflux 
ing medium as to be below the temperature at 
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which substantial evaporation of the water oc 
curs, so that the effect of water vapor as a dis 
tillation aid is negligible. As a result of the cool 
ing action of the water, hydrocarbons and Water 
collect together on the reflux plate and flow to 
the liquid collecting system. In order that the 
processing according to the invention proceed 
satisfactorily, it is desirable that a sufficient pe 
riod of time be provided in the accumulator pain 
to allow the separation of the phases of hydro 
carbon and water so that only liquid hydrocar 
bons overflow from the accumulator pan. 
Usually a duo-gravity level control System is lo 
cated on the pain. So that the Water-hydrocarbon 
interface is at all times below the level of the 
overflow Weir. Usually additional Water can be 
supplied to the pumparound System at some point 
in the treating System. 
As an additional feature of processing accord 

ing to the invention, an aqueous Solution instead 
of Water may be employed in the pumparound 
reflux System. Thus, a dilute solution of caustic 
Soda, may be employed for the removal of in 
purities. In Such a use of an aqueous Solution, 
a desirable treating effect in combination with 
the advantages of water as circulating reflux nine 
dium may be attained. 

in order that the invention may be more fully 
understood, the following description and illus 
tration of a particular embodiment are presented. 
Figure 1 presents a flow diagram of a punp 
around reflux System in connection. With the upper 
portion of a rectification tower. 

In the drawing, the Upper portion of a fra C 
tionating tower is shown. The section of the 
tower S is shown as containing four plates 2, 
4, G and 8. Plates 2, 4 and 8 carry vapor 

liquid coatacting devices of the type of bubbie 
caps. These vapor contacting devices are, how 
ever, not shown for simplicity of illustration of 
the inventive features. The plate 6 is fitted 
With a high weir 2 and with vapor chimneyS 
or other provision for passage of upflowing vapors. 
One such chimney 23 is shown in the drawing. 
By reason of the weir 20, the plate 6 functions 
particularly as an accumulator pan. Fitted also 
on the plate 5 is a duo-gravity level controller 
22 connected by conventional control devices to 
wave 2E which is external to the tower . The 
tower is accommodated with Overhead Vapor 
line 26, reflux removal line 28 and reflux return 
line 39. The reflux line 28 is connected to the 
circulating pump 32 which pumps the reflux from 
the accumulator pan 6 through line 34 in which 
is situated control valve 42 to the cooler 35 and 



2,476,010 
3. 

thence through line 30 as reflux to the tower O. 
Through line 38 makeup water or aqueous treat 
ing solutions are passed into line 28, the rate of 
addition being regulated by a control valve 40 
in line 38. 

In the processing according to the invention, 
normal distilation of a composite fluid is carried 
out in the tower 0. The vapors passing to the 
upper part of the tower 0 and passing through 
the plates 8, 6, 4, and 2, are brought in con 
tact with water supplied to the plate 2 through 
line 30. From the plate 2, the mixture of Water 
and condensed fuid passes downward over the 
plate 4 to the plate 6, while the uncondensed 
vapors pass overhead through line 26. On the 
plate 6, as a result of the high weir 20, di-phase 
separation occurs between the condensed fluid and 
water. The condensed fluid, usually a hydro 
carbon, overflows the weir 20 onto the plate 8, 
while the water is removed through line 28, 
through pump 32 and line 34, through cooler 36, 
and returned as reflux liquid through line 30. 
Suitable level control for di-phase separation is 
maintained on the plate 6 as a result of the con 
troller 22 and its effect upon the valve 24. Con 
trol of the rate of reflux circulation is obtained 
by means of valve 42. Instead of water employed 
as reflux, a solution desirable for treating vapors 
subject to refiux action may be circulated by 
passing through line 38 the Suitable treating 
solution. 
The following will serve as a specific example of 

processing according to the invention. In a tower 
used for distillation of naphthat containing hy 
drocarbon materials in the boiling range from 
methane to 280° F. end point, it is deSired to Sepat 
rate between normal pentane and isohexane tak 
ing overhead essentially all of the normal pentane 
and lower boiling materials. Walpo's rising to 
plate 6 are at a pressure of 10 p. S. i. g. and a 
temperature of 220 F. Uncondensed vapors 
leave the tower through line 26 at 106 p.S. i. g. and 
215°F. Under these conditions a water phase may 
be maintained on the plate 6 and the liquid ten 
perature on this plate may be held, for example, 
at 70° E. The Water is renoved through line 28 
through pump 32 and line. 34, is cooled to 120 F. 
in cooler 36 and returned as reflux liquid through 
line 30. If hydrogen sulfide were present in the 
upflowing vapors a solution of caustic Soda, of 
perhaps 5 Baumé strength might be used in 
Stead of Water for circulation in the reflLIX SyStema 
thus subjecting the upflowing vapors to treatment 
for removal of the hydrogen Sulfide. 
The processing according to the invention is 

thus Suitable for rectification of fluids which are 
essentially immiscible with water and aqueous 
treating solutions. Such processing according to 
the invention permits Smaller reflux equipment 

4. 
due to the high Specific heat and thermal con 
ductivity of water. When a treating solution is 
also employed in addition to the advantage of 
water as a reflux medium, further added proceSS 

5 ing advantages are attained. 
- What is claimed is: 
1. In the fractional distillation of complex hy 

drocarbon mixtures containing constituents of 
hower vapor pressure than water in fractionating 

10 tower, in which said mixtures are passed upward 
ly as Vapors through said tower in countercurrent 
relation to a liquid condensate of said vapors flow 
ing downwardly therethrough, the steps which 
Coirprise introducing an a dueous material into 

5 the upper portion of Said tower into direct inti 
Inate contact with condensible vapors passing into 
Said portion, condensing Said vapors and forming 
a two phase mixture of condensate and said 
aqueous material, flowing said mixture down 

20 wardly through said upper portion of the tower, in 
countercurrent contact with upflowing vapors 
therein into a separation zone in said upper por 
tion, accumulating the mixture in Said Zone, sepa 
rating the condensate from the aqueous material 

25 as an upper layer in Said Zone, continuously over 
flowing the upper condensate layer from said Zone 
into the lower portion of the tower, into intinate 
contact with ascending vapors therein, continu 
OESy renoVilag, aqueOS material from Said Zore 

30 and the tower, cooling said aqueous material ex 
ternally of the tower and recirculating the cooled 
thaterial to the upper portion of Said tower. 
2. The fractional distillation as in claim 

Wherein the aqueous material is water, 
3. The fractional distiliation as in claim 

Wherein the aqueous material is an a queous Solu 
tion reactive With the Wapers and condensate 
thereof to remove inpthrities in said vapors and 
corhedenSaite. 

4. The fractional distillation as in claim 3 
wherein the acqueous, Eaterial is an acqueous solu 
tion of caustic Soda. 
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