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This invention relates to an improved fractionation 
operation. In one of its aspects this invention relates to 
an improved method for removal of non-condensibles 
from a fractionation operation. In another of its aspects, 
the invention relates to the removal of non-condensibles 
from a fractionation operation by way of a two-stage 
condenser from which non-condensibles are periodically 
removed. In another of its aspects the invention relates 
to a method and apparatus wherein a portion of'the 
coolant required to cool overhead from a fractionator 
is provided from a product of the process. ' 

In the operation of a fractionation system such as dis 
closed by Van Pool et al. in US. Patent 2,988,894, it 
is known to apply refrigeration to the accumulator con 
denser to avoid the passage of entrained materials over 
head. While such a system is operative, it has been found 
that by utilizing an external refrigeration unit as the 
only source of refrigeration there is required a signi?cant 
investment in cooling equipment such as compressors, 
heat exchangers and the like. In addition, when propane 
is desired to be incorporated into the fuel gas being taken 
overhead from the accumulator, additional handling is 
required to reduce the temperature and pressure of the 
liquid propane from the stripping unit to a state wherein 
it can be readily employed as an additive to the fuel 
gas, or as a fuel gas. 

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 
distillate. Thus, in the fractionation of an alkylation 
ef?uent, it is known that non-condensibles such as nitro 
gen, methane and ethane accumulate in the system and 
must be vented therefrom. In venting non-condensibles 
from the system, there is unavoidably entrained therewith 
an important amount or proportion of HF which is a 
desired chemical costing about $100 per barrel. Thus, 
when the non-condensibles go to ?are or to use as fuel 
gas components, HF is lost. 

In addition, the presence of HF in the gas system 
results not only in the waste of desired HF but also in 
the creation of a corrosive stream which is extremely 
harmful to that portion of the system further downstream. 

I have now discovered that the presence of HF in 
an off-gas stream can be substantially avoided while at 
the same time achieving a substantial reduction in the 
amount of expensive refrigeration required in contrast 
with that previously required by utilizing as a primary 
refrigerant, or higher temperature level refrigerant, a 
product of the process. 

It is thus an object of this invention to provide an 
improved fractionation system. Another object of this 
invention is to provide a method for the economical oper 
ation of a fractionation process. A further object of the 
invention is to substantially reduce the amount of expen 
sive refrigeration heretofore required in the operation of ' 
a fractionation process. 

Other aspects, objects and the several advantages of 
the invention will be readily apparent to those skilled 
in the art ?om the following description, the drawing, 
and the appended claims. 
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In accordance with the present invention I have dis 

covered that by utilizing propane recovered from a strip 
ping unit as a primary coolant or relatively high tem 
perature refrigerant in the condenser employed to vent 
non-condensibles from the accumulator for alkylation 
products, there is achieved a substantial reduction in the 
amount of expensive, low temperature refrigeration which 
is otherwise required to prevent the passage of HF over 
head with the noncondensibles being vented from the 
system. In addition, I have discovered that the liquid 
propane effluent from the stripping unit is conveniently 
converted to a gaseous form at desired pressure and 
temperature suitable for use as a fuel gas, either as an 
additive or alone. 
The invention will be described in conjunction with the 

accompanying ?gure, which diagrammatically illustrates 
the invention as applied to the fractionation of an alkyla 
tion e?luent. 
As shown in the drawing, an alkylate e?’luent is fed 

by way of pipe 1 to fractionator 2 from which isobutane 
and heavier are recovered as bottoms by way of pipe 
3. A reboiler 4 is provided in the bottom of the frac 
tionator. Overhead is passed in part by way of pipe 5, 
pipe 6 to accumulator 10 and, in part, by way of cooler 
condenser 7 and pipe 8 into accumulator 10. From 
accumulator 10 there is recovered an alkylation catalyst 
phase, in this instance hydrofluoric acid, which is re 
turned to the reactors from keg 13 by way’ of liquid 
level control 14 actuating control of the valve in pipe 
15. Hydrocarbon 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 re?ux therefor. A ?ow re 
corder controller 19 adapted to control re?ux flow 
through valve 20 is provided. Production quantity of 
hydrocarbon phase from accumulator 10 is passed by 
way of pipe 21 to HF stripper 22. Pipe 21 is provided 
with a ?ow recorder controller 23 which operates upon 
valve 24. Flow recorder controller 23 is adapted to be 
reset by liquid recorder controller 25 on accumulator 
1i}. 'Accumulator hydrocarbon phase from accumu 
lator 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 and thence by way 
of cooler-condenser 7 and pipe 8 to accumulator 10. 

Accumulator It} has provided thereon a condenser 30 
provided with a temperature recorder controller 31 which 
is effective in controlling a secondary refrigeration unit 
32 from which low temperature refrigerant medium 
passes by way of pipe 33 into a heat exchange coil 34 
in the top of condenser 30. The thusly heated refrig 
erant medium is returned to refrigeration unit 32 by way 
of pipe 35. Non-condensibles are removed from accu 
mulator 10 by way of condenser 36 through pipe 36 
and valve 37 on pipe 36. 
The liquid propane from HF stripper 22 is removed 

through line 26 to cooler 40 wherein a portion of same 
is removed through line 42. The remainder of the pro 
pane is removed through line 41. The propane in line 
42 having a temperature of about 100° F. is introduced 
as primary refrigerant by means of line 43 and expansion 
valve 46 to primary heat exchange coil 44. Valve 46 
can be controlled by temperature control means 48. The 
vaporized used primary heat exchange medium is then 
removed through line 45 for use as fuel, either alone 
or in combination with the overhead from condenser 30 
removed through line 36. 
The following table shows operating data for one day’s 

operation, using the primary cooling system according to 
the invention. 
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TABLE I 

Stream and Number 

Component 1 3 5 21 26 27 36 15 43 

D03 DC‘; DC; Stripper Stripper Stripper Accumulator Accumulator Propane to 
Feed Bottoms Overhead 1 Feed Bottoms Overhead ent HF Yield Refrigeration 

Nitrogen, lbs/day. _ 

Methane, b./d_ __ 
Ethane, b./d___ 
Propane, b./d__ 
Isobutane, b./d _____ __ 
Normal Butane, b./d_ 
Isopentaues, b./d_ _ ___ 
Light Alkylate, b./d__ 
Heavy Alkylate, b./d_ 
Hydrogen Fluoride, b. 

Total, b./d __________ __ 

1 Does not include re?ux. 

The following table shows operating conditions for the 
various units of the operation as described above. 

TABLE II 

Depropanizer (2): 
Top pressure, p.s.i.g _____________________ _- 285 
Bottom pressure, p.s.i.g. _-______. 
Top temperature, ° F ____________________ ___ 136 

Bottom temperature, ° F. ________________ __ 233 

Overhead accumulator (10): 
Pressure, p.s.i.g _________________________ __ 280 
Temperature, °F. ______________________ __ 100 

Condenser unit (30): 
Temperatures, ° F .— 

Bottom ___________________________ __ 100 

Above lower coil (44) ______________ __ 60 

Above refrigerator coil (34) _________ __ 40 

HF stripper (22) : 
Pressure, p.s.i.g _________________________ __ 285 

Top temperature, ° F ____________________ __ 136 

Bottom temperature, ° F. ________________ __ 141 

Refrigeration propane (43, 44, 45) 
barrels/day _____________________________ __ 75 

(43) Temperature before expansion valve (46), 
“F. _ _ ___- 100 

(44) After expansion: 
Temperature, ° F. __________________ __ 50 

Pressure, p.s.i.g _____________________ __ 75 

(45) Expanded e?luent (to fuel): 
Temperature, °F. __________________ __ 55 

Pressure, p.s.i.g _____________________ __ 70 

Without the coil 44 of the invention, the secondary 
refrigeration unit 32, which uses an expensive, low tem 
perature (e.g., Freon) type refrigerant, requires 5.5-ton 
size whereas with the coil 44 of the invention, only 1.4 
ton size of refrigeration unit 32 is required. 

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 the ‘sake of simplicity. 
Such apparatus and details will be supplied routinely by 
one skilled in the art in possession of this disclosure 
seeking to place the same into actual operation. 

Reasonable variations and modi?cations of this inven 
tion can be made, or followed, in view of the foregoing, 
without departing from the spirit and scope thereof. 

I claim: 
1. In a method for operating a fractionation system 

which comprises charging to a fractionation zone a feed 
to be fractionated therein, fractionating said feed to pro 
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duce a bottoms product which is withdrawn therefrom 
and an overhead containing gas or vapor, passing said 
overhead to a cooling ~zone, therein cooling said overhead, 
passing the thus cooled overhead to an accumulation zone, 
in said accumulation zone separating a liquid phase and 
a gas or vapor phase containing said desired gas or vapor, 
removing the liquid phase from said accumulation zone, 
passing at least a portion of the removed liquid phase to 
said fractionation zone as re?ux therefor and passing the 
remainder thereof to a second fractionation zone where 
in a bottoms product and an overhead product are ob 
tained, passing gas or vapor phase in said accumulation 
zone to a condensing zone wherein desired gas or vapor 
is condensed and recovered and the remaining gas or 
vapor removed overhead from said condensing zone, the 
improvement which comprises utilizing at least a portion 
of the bottoms product from said second fractionation 
zone as a primary coolant in said condensing zone. 

2. In a method for fractionating an alkylation effluent 
containing propane and gases lighter than propane which 
comprises fractionating in a fractionation zone said ef 
?uent to remove propane, hydrogen ?uoride, and lighter 
gases overhead therefrom, 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, removing liquid 
phase from said last zone, passing at least a portion of 
the removed liquid phase to said fractionation zone and 
the remaining portion to a second fractionation zone, 
passing vapor phase in said accumulation zone into a 
condensing zone wherein desired hydrogen ?uoride is con 
densed and removed and the remaining uncondensed gas 
or vapor is passed overhead therefrom, the improvement 
which comprises utilizing the bottoms from said second 
fractionation zone as a primary coolant in said condensing 
zone. 

3. The process of claim 2 wherein said condensing zone 
has a primary and secondary cooling section disposed 
therein. 
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