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United States Patent Office 
remnarroresereassraeces 

2,988,894 
FRACTIONATION OPERATION 

Joe Van Pool and Howard R. Sharp, Bartlesville, Okla., 
assignors to Philips Petroleum Company, a corpora 
tion of Delaware 

Filed July 17, 1959, Ser. No. 827,967 
15 Claims. (C. 62-28) 

This invention relates to an improved fractionation 
operation. In one of its aspects the invention relates to 
the removal of non-condensibles from a fractionation 
operation by way of a condenser from which non-con 
densibles are periodically removed whenever pressure in 
the system can no longer be effectively controlled to a 
desired value by controlling the cooling capacity of a 
cooler provided upon the overhead from the fractionator 
in the system. In another of its aspects, the invention 
relates to the removal of non-condensibles from a frac 
tionation operation by way of a condenser from which 
non-condensibles are periodically removed whenever pres 
sure in the system can no longer be effectively controlled 
to desired value by providing in addition to a provided 
cooler having a desired cooling capacity, and through 
which the overhead is passed, a by-pass line, and control 
ling the amount by-passed overhead, responsive to the 
pressure in the system, so as to by-pass decreasing quan 
tities of overhead, thus passing increased quantities of 
overhead through the cooler as the pressure in the system 
increases, the combined overheads ultimately being passed 
to an accumulator Zone from which non-condensibles are 
removed. In another of its aspects the invention relates 
to method and apparatus wherein the flow of water to a 
cooler provided to cool overhead from a fractionator and 
the withdrawal of non-condensibles from a condenser to 
which vapors from an accumulator to which cooled over 
head is passed are controlled responsive to the pressure 
in the system as it can be sensed in the fractionator, the 
water to the cooler being gradually increased to prevent 
undesired pressure in the system, specifically in the frac 
tionator, until such time as further increase of water to 
the cooler cannot be effectively accomplished and then 
non-condensibles are removed from the condenser by 
opening a relief valve thereon responsive to said pressure. 
The presence of non-condensibles in distillation systems 

is well known. This invention, though generally appli 
cable to such systems, will now be described as it is spe 
cifically applied to a fractionation system in which an 
alkylation effluent is fractionated to recover normally 
liquid hydrocarbons, a propane fraction, and non-con 
densibles. 

In the venting of non-condensibles from a system, to 
avoid undesired accumulation of non-condensibles there 
in and undesired pressure rises due to said non-conden 
sibles, there is unavoidably vented together with the non 
condensibles a portion of usually desirable product or dis 
tillate. Thus, in the fractionation of an alkylation effluent, 
it is known that non-condensibles such as nitrogen, meth 
ane, and ethane accumulate in the system and must be 
vented therefrom. In venting non-condensibles from the 
system, there is unavoidably entrained therewith an im 
portant amount or proportion of propane which is a de 
sired hydrocarbon. Thus, when the non-condensibles go 
to flare or to use as fuel gas component, propane and HF 
which are desired are lost. 
We have now conceived method and apparatus where 

with increased propane recovery can be effected, that is to 
say, a desired distillate which normally is entrained un 
avoidably with vented non-condensibles from a fraction 
ation system can now be recovered in greater quantities 
by retaining non-condensibles in the system up to a cer 
tain maximum desirable accumulation thereof and then 
venting the non-condensibles from the system, preferably 
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by Way of a condenser, which is adapted to knock back 
or to condense otherwise entrained desired distillate, but 
not venting from the system non-condensibles until such 
time as a cooler or condenser on the overhead from the 
fractionator tower can no longer serve effectively to keep 
the pressure in the fractionator tower or in the system 
at a desired value by increasing the flow of coolant to 
said cooler responsive to pressure in the fractionator 
tower or system. 

Also we have conceived as a variant of controlling flow 
of coolant to the cooler the use of a by-pass around the 
cooler and control of the flow of overhead from the frac 
tionating tower through the by-pass responsive to pres 
Sure so that as the pressure tends to increase, more of the 
overhead will flow through the cooler. 

In a further variation, in lieu of having the valve on 
the by-pass line, there is no valve but there is a valve, 
as described herein, on the line going to the cooler. 
Thus, as the pressure increases, the valve would open and 
more condensation of the overhead product would be ob 
tained. Opposite-acting valves disposed respectively in 
each of the by-pass line and the line leading to the cooler 
are also contemplated. 
An object of this invention is to provide an improved 

fractionation system. Another object of the invention 
is to more effectively recover normally, unavoidably en 
trained, desired distillate when venting non-condensibles 
from a fractionation system. A further object of the 
invention is to recover increased quantities of propane 
and HF when fractionating an alkylation effluent con 
taining the same. A still further object of the invention 
is to provide an improved method and apparatus for the 
recovery of a desirable distillate component in a combi 
nation fractionation and stripping operation. 

Other aspects, objects and the several advantages of 
this invention are apparent from a study of this disclosure, 
the drawing, and the appended claims. 

According to this invention, there is provided a meth 
od, and apparatus, for the control of a fractionation sys 
tem in which there occurs an accumulation of non-con 
densibles which must be removed from the system and 
removal of which entails the loss of desirable condensible 
vapors which comprises providing a cooling zone for 
Overhead from a fractionation zone and controlling the 
cooling of overhead from said fractionation zone respon 
sive to the pressure in said zone, and increasing the 
amount of cooling of overhead effected responsive to ten 
dency of the pressure to increase and when the pressure 
tends to increase beyond capacity of the cooling zone to 
cope therewith, venting non-condensibles from a point in 
the system beyond said cooling zone. 

According to this invention there is also provided a 
method for the control of a fractionation system in which 
there occurs an accumulation of non-condensibles which 
must be removed from the system and removal of which 
entails a loss of desirable condensible vapors which com 
prises providing a cooling zone for overhead from a frac 
tionation Zone, providing an accumulator zone to accumu 
late liquid formed in said cooling zone, passing condensate 
from said accumulator Zone to said fractionation zone as 
reflux therefor, providing a condensing zone in com 
munication with said accumulator zone, providing a non 
condensible withdrawal upon said condensing zone, pro 
viding a pressure sensing zone wtihin said fractionation 
Zone, providing a coolant flow control on the coolant 
flowing through said cooling zone, transmitting a signal 
from said pressure sensing Zone to said coolant flow con 
trol thus to control said coolant flow responsive to pres 
sure in said fractionation zone, and relieving the pres 
Sure in said condensing Zone by venting non-condensibles 
through said non-condensibles withdrawal whenever the 
coolant flow control is insufficient substantially to control 
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the pressure in said fractionation zone to a desired pres 
Sure. 

Still further according to the invention, condensed 
overhead is passed to a stripping zone wherein desired 
distillate is obtained as a bottoms and noncondensibles 
stripped from said desired distillate as well as a portion 
of desired distillate unavoidably entrained with said non 
condensibles is passed as an overhead from said strip 
ping zone to said controlled cooling zone. 

In the drawings, FIGURE 1 diagrammatically shows 
an embodiment of the invention in which an alkylate 
effluent is fractionated. FIGURE 2 shows an embodi 
ment of a combination accumulator-condenser especially 
adapted for use in the invention. FIGURE 3 shows by 
passing of fractionator overhead cooler. 

Referring now to FIGURE 1 of the drawings, an al 
kylate effluent is fed by way of pipe 1 to fractionator 2 
from which isobutane and heavier are recovered as bot 
toms by way of pipe 3. A reboiler 4 is provided in the 
foot of the fractionator. Overhead is passed by way of 
pipe 5, pipe 6, cooler-condenser 7, and pipe 8 into ac 
cumulator 10. From accumulator 10 there is recovered 
an alkylation catalyst phase, in this instance, hydrofluoric 
acid, which is returned to the reactors from keg 13 by 
way of liquid level control valve 14 in pipe 15. Hydro 
carbon phase is removed from accumulator 10 by way of 
pipe 16 and fed by way of pump 17 and pipe 18 to 
fractionator 2 as reflux therefor. A flow recorder con 
troller 19 adapted to control reflux flow through valve 
20 is provided. Production quantity of hydrocarbon 
phase from accumulator 10 is passed by way of pipe 21 
to stripper 22. Pipe 21 is provided with a flow recorder 
controller 23 which operates upon valve 24. Flow re 
corder controller 23 is adapted to be reset by liquid re 
corder controller 25 on accumulator 10. Accumulator 
hydrocarbon phase from accumulator 10 is stripped in 
stripper 22 to provide propane which is removed by way 
of pipe 26. Overhead from stripper 22 passes by way of 
pipe 27 to pipe 6 and thence by way of cooler-condenser 
7 and pipe 8 to accumulator 10. 

Returning now to accumulator 10 there is provided on 
accumulator 10 a condenser 30 provided with a tem 
perature recorder controller 31 which is effective to con 
trol a refrigeration unit 32 from which heat exchange me 
dium passes by way of pipe 33 into a heat exchange coil 
34 in the top of condenser 30. The used heat exchange 
medium is returned to refrigeration unit 32 by way of 
pipe 35. Non-condensibles can be vented from accumu 
lator 10 by way of condenser 30 through pipe 36 and 
valve 37 on pipe 36. 
There is provided on cooler-condenser 7 a coolant wa 

ter flow control valve 38. Valves 37 and 38 are respon 
sively connected to split-range pressure recorder control 
ler 39 which senses the pressure in fractionator 2. This 
split-range pressure recorder controller 39 is convention 
al, and operates valves 37 and 38 as follows. Valve 38 
ranges from closed to fully opened between pressure 
signals from the split-range pressure recorder controller 
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39 from 3 to 10 pounds. Valve 37 ranges from closed to 
fully opened between pressure signals from unit 39 from 
10 to 17 pounds. That is, valve 38 controlling coolant 
flow will be fully opened in response to a signal from unit 
39 before vent valve 37 starts to open. In this manner, 
full advantage of cooling is effected before venting oc 
curs. If the full cooling effect cannot control the pres 
Sure in tower 2 to the preset value, then the vent valve 
operates to control this pressure by venting the non 
condensibles. 

It will be obvious to one skilled in the art in possession 
of this disclosure that pressure recorder controller 39 
need not necessarily be placed as shown in the drawing. 
It can be placed on the accumulator or even on the con 
denser or elsewhere as one skilled in the art will under 
stand. However, it is now preferred to place the pres 
Sure controller directly at the top portion of fractionator 
2 because it is this pressure which it is desired most ef 
fectively to control since there is desired to be obtained 
a maximum amount of isobutane and heavier as bottoms 
from fractionator 2, yet to obtain as much depropaniza 
tion in fractionator 2 as is possible. 

By maintaining the largest possible desirable pressure 
of non-condensibles in the system and venting only pe 
riodically, according to the invention, substantial quanti 
ties of propane and HF are recovered over those hereto 
fore recoverable. 

Other embodiments of our invention include: (a) the 
location of valve 38 in a condenser by-pass pipe between 
the tower overhead and the accumulator. Of course, as 
pressure in the tower increases, the valve in the by-pass 
pipe, actuated by the split-range pressure recorder con 
troller 39, will pinch down to force more fluid through 
the condenser-cooler 7. In this embodiment, there is no 
control on the coolant used in 7, but the valve 37 in the 
vent pipe 36 functions in the same manner as described 
with respect to the embodiment shown in the drawings; 
(b) using the by-pass as in (a) but with no valve there 
in, but using valve 38 in the condenser pipe 6, wherein, 
in another embodiment, as pressure in the tower in 
creases, valve 38 in pipe 6 further opens in response to 
unit 39 to effect more condensation of the overhead prod 
uct. Valve 37 is located in vent pipe 36, and functions 
the same as in the first embodiment; no control is effect 
ed on the coolant used in condenser-cooler 7 in this em 
bodiment; (c) in still another embodiment, opposite act 
ing valves may be used in the condenser by-pass pipe and 
in the condenser pipe as disclosed in U.S. Patent 2,890,- 
156. Again, as pressure in the tower increases, the by 
pass valve is pinched down and the condenser pipe valve 
is further opened to effect more flow through the con 
denser-cooler 7 in response to split range pressure re 
corder controller 39. Again, there is no control on the 
coolant used in unit 7, but valve 37 in vent pipe 36 func 

55 tions as before described. 
The following table shows operating data for one day's 

operation using the intermittent venting according to the 
invention. 

Table I 

DC DC DC Stripper Stripper Stripper Accumu. Accumu 
Feed Bottoms Overhead Feed Bottoms Overhead lator lator EIF 

Makei Went 3 Yield 

Nitrogen, if day--------- (358)---------- (353) 
Methane, b.ld.----------- 10---------- 10 
Ethane, b.fd. 8---------- 3 3 
Propane, b.fd.-- 1,533 77 1,456 2,073 
Isobutane, b.fd- 15,869 15,847 22 21 
Normal Butane, 3,295 3,295 -------------------------------------------- 
Isopentane, b/d.-----...-- 330 330 
Light Alkylate, bid.-- 2,954 2,954 ------------- 
Heavy Alkylate, b.fd---- 56 156 --------------------|-- 
Hydrogen Fluoride------ 138 ---------- 

B.fd. Total.------------- 24, 288 22,659 1,629 2,123 1,441 647 251 137 

iDoes not include reflux. 
#|Day N2 not in total. 
Intermittent total for one day's operation, 
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The following table shows operating conditions for 
the various units of the operation just described. 

Table II 
Depropanizer unit: 

Top pressure, psi.g----------------------- 285 
Bottom pressure, pSig-------------------- 290 
Top temperature, F---------------------- 136 
Bottom temperature, F------------------- 233 

Overhead accumulator unit: 
Pressure, psi.g--------------------------- 280 
Temperature, F------------------------- 100 
Effluent from exchanger, F---------------- 40 

Stripper unit: 
Pressure, p.S.i.g--------------------------- 285 
Top temperature, F---------------------- 136 
Bottom temperature, F------------------- 141 

When operating without the knock-back unit, the vent 
gases have the following compositions. 

Table III 
Nitrogen, +/hr.----------------------------- (353) 
Methane, b./d------m was a nun - - - - -w or n n man in a Hae-a- - - - 10 

Ethane, b./d------------------------------- 3.2 
Propane, b./d------------------------------ 68.2 
Isobutane, b./d----------------------------- 1.5 
HF, b./d---------------------------------- 4.6 

It will be seen from column 8 of Table that the pro 
pane barrels per day lost in the accumulator vent gases, 
when using the intermittent venting of the invention is 
36. This is to be contrasted with the propane barrels 
per day lost given in Table III when operating without 
the knock-back unit with the intermittent venting of the 
invention. This loss is 68.2. Thus, without the inven 
tion there are lost 32.2 barrels per day of propane (LPG). 
Also, by similar considerations, it is seen that 3.6 barrels 
per day of hydrogen fluoride and 0.5 barrels per day 
of isobutane are also lost when operating without the 
benefits of the invention. In the unit to which reference 
has been made there has resulted a savings on hydrogen 
fluoride alone of $335.00 per day. The savings on pro 
pane per day has amounted to $9000. 

Referring now to FIGURE 2, there is shown a specific 
form of the combination of accumulator 10 and con 
denser 30. In FIGURE 2, the condenser 30 is equipped 
with baffles 40 and hairpin bundle tubes 41. This form 
of condenser has been found to be very desirable in the 
operation of the invention. The hairpin bundle takes 
the place of cooling coil 34 shown in FIGURE 1. Num 
bers affixed to various parts of FIGURE 2 to the extent 
they are identical with those of FIGURE 1 are intended 
to show identical equipment. 

It will be understood by one skilled in the art in pos 
session of this disclosure that certain pieces of apparatus 
and details have been omitted for sake of simplicity. 
Such apparatus and details will be supplied routinely by 
one skilled in the art in possession of this disclosure seek 
ing to place the same into actual operation. 

Reasonable variation and modification are possible with 
in the scope of the foregoing disclosure, the drawings, 
and the appended claims to the invention the essence of 
which is that in a fractionation system the overhead is 
cooled and condensed responsive to the pressure in the 
system, preferably in the fractionator, until such time as 
the cooling capacity can no longer be sufficiently in 
creased to maintain a desirable pressure in the system or 
fractionator whereupon non-condensibles are vented from 
the system, more specifically by way of a condenser 
adapted to function upon vapors emanating from an ac 
cumulator to which overhead condensate is passed. 
We claim: 
1. A method for removing from a fractionation system 

a gas or vapor which accumulates therein causing un 
desired rise in pressure and the constant venting of which 
results in a loss of a desired gas or vapor which com 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
prises charging to a fractionation zone a feed to be 
fractionated therein, fractionating said feed to produce 
a bottoms product, which is withdrawn therefrom, and 
an overhead containing said desired gas or vapor, passing 
said overhead to a cooling zone, therein cooling said 
overhead, passing the thus cooled overhead to an ac 
cumulation zone, in said last Zone separating a liquid 
phase and a gas or vapor phase containing said desired 
gas or vapor, removing the liquid phase from said last 
Zone, passing at least a portion of the removed liquid 
phase to said fractionation zone as reflux therefor, pass 
ing gas or vapor phase in said accumulation Zone to a 
condensing Zone wherein desired gas or vapor is con 
densed and recovered, periodically relieving the system 
of accumulated uncondensed gas or vapor causing said 
undesired pressure rise, by removing uncondensed gas 
or vapor from said condensing zone, controlling the pres 
sure in said fractionation zone by adjusting the temper 
ature to which overhead is cooled in said cooling zone 
responsive to the pressure in said fractionation zone by 
providing additional cooling to said cooling zone as the 
pressure rises in said fractionation Zone up to substan 
tially the cooling capacity of Said cooling Zone and re 
lieving the system periodically as stated only when said 
cooling zone is cooling at substantially its full desired 
capacity, so as to restore control of the pressure by 
adjusting the temperature to which the overhead is cooled 
in said cooling zone. - 

2. A method for fractionating an alkylation effluent 
containing propane and gases lighter than propane which 
comprises fractionating in a fractionation Zone said ef 
fluent to remove therefrom a bottoms product contain 
ing essentially hydrocarbons higher boiling than propane 
and an overhead stream containing propane, some HF, 
and gases lighter than propane, passing said overhead to 
a cooling Zone, therein cooling said overhead, passing 
the cooled overhead to an accumulation zone, in said 
last Zone separating a liquid phase and a gas or vapor 
phase containing propane and said lighter gases, remov 
ing liquid phase from said last zone, passing at least a 
portion of the removed liquid phase to said fractionation 
Zone, passing vapor phase in said accumulation zone into 
a condensing zone wherein desired propane is condensed 
and removed, periodically relieving the system of ac 
cumulated uncondensed gas or vapor lighter than pro 
pane causing said undesired pressure rise, by removing 
uncondensed gas lighter than propane from said con 
densing Zone, controlling the pressure in said fractionation 
Zone by adjusting the temperature to which the over 
head is cooled in said cooling Zone responsive to the 
pressure in said fractionation zone by providing addi 
tional cooling to said cooling Zone as the pressure rises 
in said fractionation zone up to substantially the desired 
cooling capacity of said cooling Zone and relieving the 
System periodically as stated of essentially gases lighter 
than propane only when said cooling zone is cooling at 
Substantially its desired full capacity, so as to restore 
control of the pressure by adjusting the temperature to 
which the overhead is cooled in said cooling zone. 

3. A method for the control of a fractionation system 
in which there occurs an accumulation of non-condensi 
bles which must be removed from the system and re 
moval of which entails a loss of desirable condensible 
vapors which comprises providing a cooling zone for 
overhead from a fractionation zone, providing an ac 
cumulator Zone to accumulate liquid formed in said 
cooling Zone, passing condensate from said accumulator 
Zone to said fractionation Zone as reflux therefor, pro 
viding a condensing Zone in communication with said 
accumulator Zone, providing a non-condensibles with 
drawal upon said condensing zone, providing a pressure 
sensing Zone within said fractionation Zone, providing a 
coolant flow control on the coolant flowing to said cool 
ing Zone, transmitting a signal from said pressure sensing 
Zone to said coolant flow control thus to control said 
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coolant flow responsive to pressure in said fractionation 
zone, and relieving the pressure in said condensing Zone 
by withdrawing non-condensibles through said non-con 
densibles withdrawal whenever the coolant flow control 
is insufficient substantially to control the pressure in said 
fractionation zone to a desired pressure. 

4. A method according to claim 3 wherein the non 
condensibles withdrawal is operated responsive to the 
pressure in said fractionation zone to be opened to with 
draw non-condensibles whenever the pressure in said frac 
tionation zone tends to exceed said desired pressure. 

5. A method for the recovery from a fractionation 
system an overhead distillate tending to be removed from 
the system together with non-condensibles which are re 
moved from the system to avoid undesirable pressure 
rising in the system, said method considerably reducing 
the unavoidable removal of distillate when non-condensi 
bles are being removed, which comprises fractionating 
in a fractionating zone a feed containing said distillate 
to obtain an overhead containing said distillate and non 
condensibles, passing said overhead to a controlled cool 
ing zone wherein at least a portion of said overhead is 
condensed leaving, however, some distillate and non 
condensibles in the vapor phase, passing condensed over 
head to said fractionating zone as reflux therefor, pass 
ing vapor phase from said cooling zone into a condensing 
zone, in said last zone condensing a substantial portion 
of said distillate in vapor phase, passing condensed over 
head to a stripping zone, in said last Zone stripping non 
condensibles from said condensed overhead and unavoid 
ably taking therewith in the vapor phase a portion of 
desired distillate, passing vapors from said stripping Zone 
to said cooling zone, controlling the pressure in said frac 
tionating zone by controlling the flow of coolant to said 
controlled cooling zone responsive to the pressure in 
said fractionating zone, and whenever the pressure in 
said last Zone can no longer be effectively maintained 
at a desired value by increasing the coolant to said cool 
ing zone, removing non-condensibles from said condens 
ing Zone. 

6. A method according to claim 5 wherein the re 
moval of non-condensibles from said condensing zone is 
effected by providing a withdrawal for non-condensibles 
controlled responsive to the pressure in said fractionating 
ZO. 

7. A fractionation apparatus comprising a fractionator, 
a cooler, an accumulator, a condenser in communica 
tion with said accumulator, means to remove condensate 
from said accumulator, means to pass condensate to said 
fractionator as reflux, means to remove non-condensibles 
from said condenser, means upon said cooler to regulate 
its cooling capacity, means upon said fractionator to 
sense pressure therein, and means to control said means 
to regulate upon said cooler responsive to the pressure 
in said fractionator, means being provided to pass over 
head successively from the fractionator to the cooler and 
then to the accumulator. 

8. Apparatus according to claim 7 wherein the means 
to remove non-condensibles from the condenser is pro 
vided with means to control it responsive to the pres 
sure in said fractionator to cause it to function when 
the cooling capacity of said cooler has become insuf 
ficient to substantially maintain the pressure in the frac 
tionator at a desired level. 

9. A method for removing from a fractionation sys 
tem a gas or vapor which accumulates therein causing 
undesired rise in pressure and the constant venting of 
which results in a loss of a desired gas or vapor which 
comprises charging to a fractionation Zone a feed to be 
fractionated therein, fractionating said feed to produce 
a bottoms product, which is withdrawn therefrom, and 
an overhead containing said desired gas or vapor, passing 
said overhead to a cooling zone, therein cooling at least 
a portion of said overhead, passing overhead which has 
been thus cooled to an accumulation Zone, in said last 
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8 
zone separating a liquid phase and a gas or vapor phase 
containing said desired gas or vapor, removing the liquid 
phase from said last zone, passing at least a portion of 
the removed liquid phase to said fractionation zone as 
reflux therefor, passing gas or vapor phase in said ac 
cumulation zone to a condensing Zone wherein desired gas 
or vapor is condensed and recovered, periodically re 
lieving the system of accumulated uncondensed gas or 
vapor causing said undesired pressure rise, by removing 
uncondensed gas or vapor from said condensing Zone, 
and controlling the pressure in said fractionation zone 
by adjusting the extent to which overhead is cooled in 
said cooling zone responsive to the pressure in said frac 
tionation Zone. 

10. A method for removing from a fractionation sys 
tem a gas or vapor which accumulates therein causing 
undesired rise in pressure and the constant venting of 
which results in a loss of a desired gas or vapor which 
comprises charging to a fractionation Zone a feed to be 
fractionated therein, fractionating said feed to produce 
a bottoms product, which is withdrawn therefrom, and 
an overhead containing said desired gas or vapor, passing 
said overhead to a cooling Zone, therein cooling at least 
a portion of said overhead, passing overhead which has 
been thus cooled to an accumulation zone, in said last 
zone separating a liquid phase and a gas or vapor phase 
containing said desired gas or vapor, removing the liquid 
phase from said last Zone, passing at least a portion of 
the removed liquid phase to said fractionation zone as 
reflux therefor, passing gas or vapor phase in Said ac 
cumulation zone to a condensing zone wherein desired 
gas or vapor is condensed and recovered, periodically 
relieving the system of accumulated uncondensed gas 
or vapor causing said undesired pressure rise, by re 
moving uncondensed gas or vapor from said condensing 
zone, controlling the pressure in said fractionation zone 
by adjusting the extent to which overhead is cooled in 
said cooling Zone responsive to the pressure in said frac 
tionation Zone by providing additional cooling of said 
overhead as the pressure rises in said fractionation zone 
up to substantially the cooling capacity of said cooling 
Zone and relieving the system periodically as stated only 
when said cooling zone is cooling at substantially its 
full desired capacity, so as to restore control of the pres 
Sure by adjusting the temperature to which the overhead 
is cooled in said cooling zone. 

11. A method for fractionating an alkylation effluent 
containing propane and gases lighter than propane which 
comprises fractionating in a fractionation zone said ef 
fluent to remove therefrom a bottoms product contain 
ing essentially hydrocarbons higher boiling than propane 
and an overhead stream containing propane, some HF, 
and gases lighter than propane, passing at least a portion 
of said overhead to a cooling zone, therein cooling said 
overhead, passing the thus cooled overhead to an ac 
cumulation Zone, in said last Zone separating a liquid 
phase and a gas or vapor phase containing propane and 
said lighter gases, removing liquid phase from said last 
Zone, passing at least a portion of the removed liquid 
phase to said fractionation zone, passing vapor phase in 
said accumulation zone into a condensing zone wherein 
desired propane is condensed and removed, periodically 
relieving the system of accumulated uncondensed gas or 
vapor lighter than propane causing said undesired pres 
Sure rise, by removing uncondensed gas lighter than 
propane from said condensing zone, controlling the pres 
sure in said fractionation zone by adjusting the extent 
to which the overhead is cooled in said cooling zone 
responsive to the pressure in said fractionation zone by 
providing additional cooling of said overhead as the pres 
sure rises in said fractionation zone up to substantially 
the desired cooling capacity of said cooling zone and 
relieving the system periodically as stated of essentially 
gases lighter than propane only when said cooling zone is 
cooling at substantially its desired full capacity, so as 
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to restore control of the pressure by adjusting the tem 
perature to which the overhead is cooled in said cooling 
2O. 

12. A method for the control of a fractionation system 
in which there occurs an accumulation of non-condensibles 
which must be removed from the system and removal of 
which entails a loss of desirable condensible vapors which 
comprises providing a cooling zone for overhead from 
a fractionation zone, providing an accumulator Zone to 
accumulate liquid formed in said cooling Zone, passing 
condensate from said accumulator zone to said fractiona 
tion zone as reflux therefor, providing a condensing Zone 
in communication with said accumulator Zone, providing 
a non-condensibles withdrawal upon said condensing Zone, 
providing a pressure sensing zone within said fractiona 
tion zone, passing a coolant through said cooling Zone, 
providing a controlled by-pass for overhead around said 
cooling zone, transmitting a signal from said pressure 
sensing zone to the control on said by-pass thus to con 
trol said pressure in said fractionation zone, and relieving 
the pressure in said condensing zone by withdrawing 
non-condensibles through said non-condensibles with 
drawal whenever the cooling control is insufficient sub 
stantially to control the pressure in said fractionation 
zone to a desired pressure, 

13. A method according to claim 12 wherein the non 
condensibles withdrawal is operated responsive to the 
pressure in said fractionation zone to be opened to with 
draw non-condensibles whenever the pressure in said 
fractionation zone tends to exceed said desired pressure. 

14. A method for removing from a fractionation sys 
tem a gas or vapor which accumulates therein causing 
undesired rise in pressure and the constant venting of 
which results in a loss of a desired gas or vapor which 
comprises charging to a fractionation zone a feed to be 
fractionated therein, fractionating said feed to produce 
a bottoms product, which is withdrawn therefrom, and an 
overhead containing said desired gas or vapor, passing 
said overhead to a cooling zone, therein cooling at least 
a portion of said overhead, by-passing a portion of said 
overhead around said cooling zone, passing overhead 
which has been thus cooled to an accumulation zone to 
gether with said portion which has been by-passed, in said 
last zone separating a liquid phase and a gas or vapor 
phase containing said desired gas or vapor, removing the 
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liquid phase from said last zone, passing at least a portion 
of the removed liquid phase to said fractionation zone as 
reflux therefor, passing gas or vapor phase in said ac 
cumulation zone to a condensing zone wherein desired 
gas or vapor is condensed and recovered, periodically 
relieving the system of accumulated uncondensed gas or 
vapor causing said undesired pressure rise, by removing 
uncondensed gas or vapor from said condensing zone, 
controlling the pressure in said fractionation zone by ad 
justing the temperature to which overhead is cooled in 
said cooling Zone responsive to the pressure in said frac 
tionation zone by providing additional cooling to said 
cooling zone as the pressure rises in said fractionation 
Zone up to substantially the cooling capacity of said cool 
ing zone and relieving the system periodically as stated 
only when said cooling zone is cooling at substantially its 
full desired capacity, so as to restore control of the pres 
sure by adjusting the temperature to which the overhead 
is cooled in said cooling zone. 

15. A method for controlling the pressure in a frac 
tionation system comprising charging to a fractionation 
zone a feed to be fractionated therein, fractionating said 
feed to produce a bottoms product, which is withdrawn 
from said fractionation zone, and an overhead, passing 
said overhead to a cooling zone, cooling therein said over 
head, passing the thus cooled overhead to an accumula 
tion zone, separating in said accumulation zone a liquid 
phase and a gas or vapor phase, removing the liquid phase 
from said accumulation Zone, passing at least a portion of 
the removed liquid phase to said fractionation zone as 
reflux therefor, determining the pressure in said frac 
tionation zone, and controlling the extent to which said 
overhead is cooled in said cooling zone responsive to said 
pressure by providing additional cooling of said overhead 
as the pressure increases in said fractionating zone. 
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