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This invention relates to the production of 
oxygen by the liquefaction and rectification of air 
under relatively low pressures, i.e., pressures not 
substantially above that required to overcome 
friction losses in the flow of the gas streams 
through the equipment iii which the process is 
carried out. . . . ; 

All temperatures herein are in degrees F., pres 
sures in pounds per square inch gauge and per 
centages by volume, unless otherwise specified. 
Among the objects of this invention is to pro 

vide a low pressure process of producing oxygen 
by the liquefaction and rectification of air which 
involves a material reduction in the power con sumption required for its practice. 
Another object is to provide such process which 

can be carried out in rectification equipment of 
smaller volumetric capacity with consequent sav 
ing in the cost of the rectification equipment. 
Other objects and advantages of this invention 

will be apparent from the following detailed de 
scription thereof. 
In accordance with this invention, the air is 

compressed to a pressure not substantially in 
excess of that required to overcome friction losses 
involved in the flow of the air and the rectifica 
tion products through the equipment. The com: 
pressed air after cooling by heat exchange with 
one or more rectification products is introduced 
into a rectification system in which liquid reflux 
at the bottom of the rectification system and at 
an intermediate level of the rectification system 
is subjected to re-boiling and the resultant vapors 
passed upwardly through the system. The top 
gaseous rectification product, i.e., nitrogen, passes 
from the top of the rectification system through a 
heat exchange zone wherein it is warmed by in 
direct heat exchange with the incoming air 
stream and/or a recycle stream of the top gaseous 
rectification product which is subsequently used 
to effect the aforesaid re-boiling of liquid reflux . 
in the rectification system. Part of the warmed 
top product is withdrawn as top product and an 
other part forms the recycle stream. The recycle 
stream is compressed, cooled to remove the heat 
of compression, and divided into two portions. 
One portion of the compressed recycle stream is 
cooled by indirect heat exchange with a rectifica 
tion product stream and then utilized to re-boil 
the liquid reflux at an intermediate level of the : 
rectification system. The other portion of the 
recycle stream is further compressed, cooled to 
remove the heat of further compression, passed in 
indirect heat exchange with a rectification prod 
uct stream to effect further cooling thereof and 
then utilized to re-boil the liquid reflux at the 
bottom of the rectification system. The two por: 
tions of the recycle stream are at least partially 
liquefied while effecting the re-boiling of the 
liquid reflux of the rectification system and both partially liquefied portions are passed through 
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expansion valves whereby the pressure of each 
portion is reduced to substantially the same pres 
sure existing at the top of the rectification sys 
ten and thus each portion is further cooled. Both 
expanded and cooled, portions of the recycle 
stream are discharged into the top of the rec 

drawing, formi 
showing for p 

ticing the process of this invention, 3: 
Figure 1 illustrates one arrangement of such 

equipment; and 

ng illustrates 
us for prac 

shown as comprising ty 
tually, however, each 
may comprise a 
therethrough. 

14, 15, be of the same she flow paths 2 and 3 of exchang er Ahereinabove described T. 
to the flowpath 2 of the air cooling exchange 

exit end of pathi? 2 
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in the upper section to of the rectification sys 
tem. C. Desirably, the rectification System C 
comprises two sections fo and each provided, 
as customary, with rectification plates of the 
bubble cap or other desired type. Both sections 
O and are operated at a pressure which dif 

fers from the inlet pressure by the pressure drop 
which takes place in the flow of the air through 
the system. In general the pressure will not ex 
ceed about 6 pounds per Square inch. 
A line 22 leads from the top of column section 
and is provided with branches 23, 24, branch 

23 leads to flow path 3 for supplying this path 
with a stream of nitrogen product flowing there 
through in indirect heat exchange relation with 
the air flowing through path 2. The nitrogen 
Warned in its flow through path 3 leaves this 
path through an exit line 25, Branch 24 commu 
nicates with path 4 of exchanger B. A liquid 
nitrogen reflux line 26 leads into the top of sec 
tion 0. - 

The base of section fo is provided with a line 
27 through which reflux liquid is withdrawn. 
Line 27 passes through a heat exchanger 28 and 
communicates with branches 29 and 30. Branch 
29 leads into the base of Section 0. Line 27, 
heat exchanger 28 and branch 29 constitute re 
boiler R communicating with the base of sec 
tion. O. Branch 30 is provided with a valve 3 
for controlling flow therethrough and leads into 
the top of Section , desirably of Somewhat 
smaller volumetric capacity than section 9. 
Section is provided with a line 32 for the 

flow of vapor from the top of this section into 
the base of the upper section 0. The base of 
Section is provided with a line 33 for the 
flow of reflux liquid through an exchanger 34. 
Line 33 communicates with a return line 35 which 
leads into the base of section . Line 33, ex 
changer 34 and return line 35 constitute re-boiler 
R communicating with the base of section . 
Oxygen line 36 leads from the base of section 

into path 6 of exchanger B. An exit line 3 
leads from the exit end of this path. 
From path 4 a line 38 leads into the nitrogen 

exit line 25. Communicating with line 25 is a 
line 39 which leads into a compressor 40 of any 
well known type. From the compressor the com 
pressed gas flows through a cooler 4 and thence 
into a line 42 provided with two branches 43 and 
44. Branch 44 communicates with a second com 
pressor 45 and branch 43 with the flow path 5 
of the exchanger B. The exit end of this flow 
path is provided with a line 46 which leads into 
the heat exchanger 28. A line 47 provided with 
an expansion valve 48 therein connects exchanger 
28 with the liquid nitrogen reflux line 49 at 50. 
From the compressor 45 the gas further com 

pressed therein, flows through a cooler 5 thence 
through line 52 into the flow path of exchanger 
B. This flow path is provided with an exit line 
53 provided with branches 54 and 55, the latter 
branch leads into the heat eXchanger 34. A line 
56 provided with an expansion valve 5 connectS 
exchanger 34 with the reflux line 49 at 58. Line 
49 communicates with the reflux line 26 leading 
into the top of Section f O. 
Branch 54 leads into a refrigerating system 59 

of any well known type for supplying a refriger 
ating medium, such as boiling methane, for cool 
ing the nitrogen passing through the refrigerat 
ing System. The system operates to cause the 
flow of the refrigerating medium in indirect heat 
exchange relation with the nitrogen, the rates 
of flow and temperatures of these media, being 
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4 
controlled so that enough cold is introduced by 
refrigeration, at this point in the process, to 
compensate for most if not all of the cold losses 
resulting from the difference in enthalpy between 
the incoming air and the outgoing products of 
rectification and for heat leaks into the system. 
A line 60 provided with an expansion and flow 
controlling valve 6 connects the refrigerating 
System, 59 with the reflux line 26. 

In Operation, air compressed to a pressure of 
from 2 to 10 pounds per square inch is passed 
through flow path 2 in indirect heat exchange 
relation with a stream of nitiogen flowing from 
the top of section to through line 22, branch 23 
and flow path 3. ‘ihe thus cooled air iOWs 
through line 9 and enters section where it is 
rectified, producing crude oxygen and the nitro 
gen product of rectification. In the rectification 
System nitrogen vapors containing some oxygen 
rise through the column countercurrent to the 
descending liquid nitrogen reflux introduced 
through line 26, the nitrogen reflux liquid being 
thus Vaporized and the reflux liquid becoming 
progressively richer in oxygen flowing down 
wardly through the column. The reflux liquid 
from the base of section 3 passes through line 
2i of re-boiler R1 and is thus partially vaporized. 
The vapor liquid mixture thus produced flows in 
part through line 29 into section 3. The re 
finaining liquid flows through line 33 into section 
! where it provides the reflux iiquid for this 
Section. ;he divisioi of liquid between the two 
Streams flowing through lines 29 and 3() is coin 
trolled by valve 3. 
A stream of nitrogen is continuously with 

drawn through branch 24, flows through flow 
path it in indirect heat exchange relation with 
the compressed nitrogen stream flowing through 
fioW path 5. The nitrogen flowing through 4 
is thus Warmed, exits through line 38 and nixes 
With the nitrogen flowing through line 25. Of 
the resultant nixed nitrogen a portion is with 
drawn as product through line S2 and the re 
mainder passed through line 39 to compressor 43. 
ihe nitrogen is compressed in this compressor to 
a pressure of from 35 to 55 pounds per square 
inch, the heat of compression removed in cooler 
is and then divided into two streams in its flow 
i’Oil line 82 into the two branches 43 and 44. 
One stream consisting of approximately from 
One-fourth to one-third of the nitrogen thus 
compressed passes through line 83, path 5, into 
and through line 36 and exchanger 23 where it 
effects re-boiling of the reflux liquid flowing 
through this exchanger. The mixture of vapors 
and liquid thus produced flows in part through 
line 29 into section C providing the vapor rising 
through this Section and in part into the top of 
Section providing the reflux for this section. 
The nitrogen foWing through exchanger 28 is 
condensed and the resultant condensate passed 
through expansion valve 8 whereby the pres 
Sure theireon is reduced to a pressure Substan 
tially the same aS, or slightly above that, in the 
top of Section i). 
The remainder of the nitrogen consisting of 

approximately from three-fourths to two-thirds 
of the nitrogen compressed in compressor ( ) 
fioWS through branch fé and enters a second 
Compressor 65 where it is further compressed to a 
still higher pressure of the order of 60 to 100 
pounds. From this compressor, the nitrogen 
flows through cooler Si and line 52 into and 
through path 7 in indirect heat exchange rela 
tion with the oxygen flowing through path 6. 
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The nitrogen is thus cooled and the cool nitro 
gen passed through line 53. - 
A portion of the nitrogen from line 53 is passed 

through line 54, refrigerating system 59, line 60, 
valve 61 and into and through line 26. The 
amount of nitrogen thus passed through line 54 
is controlled by the setting of valve 6. Upon 
flow through valve Gil, the pressure of the nitro 
gen is reduced to a pressure substantially the 
same as or slightly above that in the top of 
section 0. In its flow through the refrigerating 
system 59 refrigeration is imparted to the nitro 
gen stream sufficient to compensate for most if 
not all of the enthalpy losses and heat leaks 
into the system. Further refrigeration is im 
parted to the nitrogen stream upon its expan 
sion in its flow through valve 6t. 
The remainder of the nitrogen from line 53 

flows through line 55 into and through ex 
changer 34, where it effects re-boiling of the 
reflux oxygen liquid flowing from Section it. 
The oxygen vapors thus produced flow through 
line 35 to provide the vapor loading for column 
section . Oxygen is passed through line 36, 
flow path 6 in exchanger B and is withdrawn as 
product through line 3. 
The nitrogen flowing through exchanger 34 is 

condensed and upon flow of the condensate 
through expansion valve 57 the pressure thereon 
is reduced. Both streams of nitrogen condensate 
thus produced flow into and through line 49 into 
the line 26 where they mix with the nitrogen 
flowing through line 26 from line 60. The result 
ant nitrogen mixture enters the top of section 0 
where it serves as reflux liquid. 
Uncondensed vapors leave the top of section 
through line 32 and enter the base of section 

i0 where they flow countercurrent to descending 
reflux liquid passing through this section. 
The modification of Figure 2 differs from that 

of Figure 1 chiefly in the following respects: 
(1) The rectification system consists of a uni 

tary column instead of the two distinet sections 
of Figure 1; 

(2) The re-boilers are built into the column 
and are not separate units as in Figure l; 

(3) The exchanger system involves five flow 
paths and not six as in Figure 1; and 

(4) Most if not all of the refrigeration re 
quired to compensate for enthalpy losses and 
heat leaks into the system is provided by expand 
ing a portion of the compressed nitrogen and not 
by imparting refrigeration thereto from an 
extiraneous source as in Figure 1. 

In Figure 2, the exchanger has five flow paths 
65, 66, 67, 68 and 69 each provided with fins of 
high heat conducting material as in the case of 
the flow paths of exchangers A and B of Figure 1. 
Airline 70 leads into the flow path 65. Line 7 
leads from the exit end of path 65 to an inter 
mediate point 72 in the upper portion of the 
rectification system C. Desirably, the rectifica 
tion system C' comprises a unitary column con 
sisting of an upper portion 73 and a lower por 
tion 74, each provided with rectification plates 
of the bubble cap or other desired type. Upper 
portion 73 is closed at its base by a plate 75 
forming at the base of portion 73 a receptacle for 
crude liquid oxygen which is subjected to re 
boiling. A passageway 76 extends through this 
plate 75 and connects the top of the lower por 
tion with the base of the upper portion 3. As 
in the modification of Figure 1, the rectification 
column C. is operated at a pressure which dif 
fers from the air inlet pressure by the pressure 
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6 
drop which takes place in 
through the system. 
A line 77 leads from the top of the column C 

and is provided with two branches 78 and 79. 
Branch 78 leads into flow path, 66. Branch 79 
passes into a heat exchanger 80 which is pro 
vided with a line 8 leading therefrom into the 
flow path 66, entering this flow path at a point 
somewhat above the point where line 78 enters 
thereinto. In this way the nitrogen warmed in 
its flow through exchanger 80 enters flow path 
66 at a point therein where the temperature is 
substantially the same as that of the nitrogen 
flowing through line 8. Nitrogen thus intro 
duced into path 66flows therethrough, is warmed 
and leaves this path through an exit line 82. 
Communicating with line 82 is a line 83 which 

leads into a compressor 84 of any well known 
type. From this compressor compressed gas 
flows through cooler 85 and thence into a line 
provided. With two branches '86 and 8. Branch 
86 communicates with a compressor 88 and 

the flow of the air 

branch 87 with the flow path 67. The exit end 
of this flow path is provided with a line 89 which 
communicates with a coil 90 immersed in the 
body of crude liquid oxygen maintained at the 
base of the upper portion 73 of the rectification 
column. C. A line 9 provided with an expansion 
valve 92 leads from this coil 90 into a liquid ni 
trogen reflux line 93. The coil 90 immersed in 
the body of crude liquid oxygen corresponds to 
the re-boiler R of Figure 1. 
From compressor 88, the nitrogen further 

compressed therein, flows through a cooler 94 and 
thence through line 95 into the flow path 69. 
From the exit end of this flow path a line 95 
leads into a coil 97 immersed in the body of liq 
uid oxygen maintained at the base of the lower 
portion 74 of the rectification system C’. A line 
98 extends from coil 97 through exchanger 89 
and is provided with an expansion valve 99. 
This line communicates with the liquid nitrogen. 
reflux line 93 leading into the top of the rectifia. 
cation column C". The coil 97 immersed in the body of liquid oxygen corresponds to re 
boiler R2. 
A second line 00 leads from near the base of 

flow path 69 into an expander of which may be 
an expansion engine or turbine of any convehind 
tional type. Line fo2 leads from this expander 
and communicates With the line 8 entering flow 
path 66. The nitrogen passing through ex 
pander of is expanded producing most if not 
all of the refrigeration necessary to compensate 
for enthalpy losses and heat leaks into the 
System. Some refrigeration is also produced 
upon expansion of the nitrogen streams flowing 
through the expansion valves 92 and 99. 
An oxygen line 03 leads from near the base of 

column portion 74 to the flow path 68. An oxy 
gen product exit line 4 leads from the top of 
this flow path. 
One example of the operation of the process 

of this invention in the apparatus shown in Fig 
use 2 of the drawing is described below. It will 
be understood this example is given for purposes 
of exemplification. Only and the invention is not 
limited thereto. The example refers to an oxy 
gen plant operating in a locality where the at 
mospheric pressure is 14.7 pounds per square inch 
absolute. 

Air which has been treated to remove there 
from condensible impurities, such as moisture 
and carbon dioxide, is compressed to a pressure 
of about 6 pounds and at a temperature of 77 F. 
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introduced into flow path 65. The air is intro 
duced at the rate of 144 tons per hour. It flows 
therethrough in indirect heat exchange relation 
with the nitrogen flowing through path 66. The 
air is thus cooled to a temperature of -309.4 F. 
and at this temperature and a pressure of 4 
pounds enters the rectification column C at 72. 
Nitrogen rectification product at a temperature 
of -318 F. and a pressure of 3 pounds is with 
drawn from the top of column C" through line 
7. 25.5% of this nitrogen flows through line 19, 
exchanger 80 where its temperature is raised to 
-294.9 F., then through line 8 entering the 
flow path 66 at a point where the temperature 
therein is approximately -294.9 F. 
The remainder of the nitrogen (74.5%) froin 

the top of the rectification column mixes with 
the nitrogen from the expander to which is also 
at a temperature of -318 F. and a pressure of 3 
pounds and flows through line 78 into flow path 
SG. Nitrogen is withdrawn through line 82 at 
approximately atmospheric pressure and a tem 
perature of 72° F. About 108.5 tons per hour of 
nitrogen consisting of approximately 99% by vol 
ume of nitrogen is withdrawn as product through 
line S. 
The remainder of the nitrogen is passed 

through line 83 into the compressor 84 where the 
nitrogen is compressed to a pressure of about 37 
pounds. The nitrogen flows through cooler 85 
where the heat of compression is removed and 
at a temperature of 77 F. and a pressure of 37 
pounds flows in part through line 87 into the 
flow path 67 and the remainder flows through line 
86 to the compressor 88. Approximately 124.5 
tons per hour of nitrogen is recycled. Of the 
recycled nitrogen approximately 25% is passed 
through line 87 into the flow path 67 and the re 
maining .75% introduced into the second com 
pressor 88. 
The nitrogen leaves flow path 6 at a tempera 

ture of -298.2° F. and a pressure of 35 pounds, 
flows through coil 90 where it is condensed and 
effects vaporization of the crude liquid oxygen 
providing part of the vapor rising through por 
tion 3 of column C. From the coil 90 the con 
densed nitrogen at a pressure of 34 pounds flows 
through line 9, is flashed in its flow through 
valve 92 to a temperature of -3.18.2° F. and a 
pressure of 3 pounds at which temperature and 
pressure it enters the reflux line 93 leading into 
the top of the rectification system. 

In the compressor 88 the nitrogen is congressed 
to a pressure of about 62 pounds. This con 
pressed nitrogen flows through cooler 94, where 
the heat of compression is removed, and thence 
through line 95 into flow path 69 entering this flow 
path at a temperature of 77 F. and a pressure of 
62 pounds. Of the nitrogen flowing through 
fow path 69, about 65% flows through line 95. 
This portion of the nitrogen at a temperature of 
-289.9 F. and a pressure of 60 pounds flows 
through coil 9 at the base of the portion 14 of the 
rectification column effecting vaporization of the 
liquid oxygen in which the coil is immersed, the 
vapors rising through the lower portion 4 of the 
column countercurrent to the descending reflux 
liquid provided by the overflow of the crude liq 
uid oxygen maintained at the base of upper por 
tion 73 which Overflow passes through the pas 
Sageway 76 into the top of portion 4. 
The nitrogen in its flow through coil 9 is coin 

densed. The liquid nitrogen thus produced at 
a temperature of -289.9 F. and a pressure of 59 
pounds flows through line 98 and exchanger 80 
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8 
in indirect heat exchange relation with the gase 
ous nitrogen flowing through line 79 into this 
exchange. From exchanger 8 the nitrogen at 
a temperature of -303 F. and a pressure of 58 
pounds flows through the expansion valve 99 
Where it is fashed to a tenperature of -3.18.2 
F. and a pressure of 3 pounds. At this tempera 
ture and pressure it mixes with the nitrogen en 
tering line 93 from line 9 and the resultant 
mixed nitrogen stream consisting of a mixture 
of liquid and gaseous nitrogen flows into the top 
of the rectification column C’ providing the re 
flux for the vapors rising through this column. 
Approximately 32.5 tons per hour of nitrogen 

is withdrawn through line feat a temperature of 
-257.5 F. and a pressure of 61 pounds and in 
troduced into the expander . This corre 
Sponds to 35% of the total nitrogen introduced 
into the flow path 9 or 26% of the total nitrogen 
recycled. The nitrogen leaving the expander at 
a temperature of -318 F. and a pressure of 3 
pounds mixes With that entering line 78 from line 

and the resultant naixed nitrogen stream en 
ters the inlet end of flow path 66 as hereinabove 
described. 
OXygen is Withdrawn through line 83 from 

the base of portion is of the column at a tempera 
ture of -294.9 F. and is introduced into the fow 
path 68 where it flows in indirect heat exchange 
relation. With the high pressure nitrogen. The 
Oxygen product is withdrawn through line 4 at 
a temperature of 72 F. and a pressure of 2 
pounds. Oxygen of 90% purity is withdrawn at 
a rate of 35.5 tons per hour. 
The work required to effect compression of the 

nitrogen paSSed through the re-boilers 9 and 
97 providing the necessary vapor loading of the 
rectification System in the above example pro 
ducing OXygen of 90% purity is 8,260 horsepower. 
For purposes of comparison it is noted that op 
erating under Substantially the same conditions 
but effecting vaporization of the reflux only at 
the base of the fractionating column, as is con 
Ventional practice, 8,710 horsepower is required. 
Thus, this invention results in a saving of 5% of 
the Work required to effect compression of the 
nitrogen in carrying out the process. 

Best engineering practice dictates compressing 
the nitrogen in three stages to raise it to the 
preSSule of approximately 62 pounds at which it 
is passed through the body of liquid oxygen main 
tained at the base of portion 74 of the column to 
effect re-boiling. The amount of work required 
to effect Such compression of the nitrogen in the 
third Stage of the present invention is 1,350 horse 
pOWel'. Operating in accordance with hereto 
fore conventional technique involving re-jooiling 
the liquid reflux entirely at the base of the co 
lumn and compressing the nitrogen in three stages 
1,790 horsepower is required to effect the com 
pression in the third stage. Of the work re 
quired to effect the third stage of compression, 
this invention, it will be noted, effects a saving 
of 24.5%. 
The above Saving is substantially greater when 

producing an oxygen product of higher purity. 
For example, for an oxygen of 98% purity the 
Over-all Saving in energy instead of 5%, is ap 
proximately 7%, and the saving in energy re 
quired for the third stage of compression is cor 
respondingly greater than the 24.5% value above 
giVeil. 

It has been found that the high pressure nitro 
gen Stream passed through re-boiler R2 or coil 
97 effects efficient re-boiling of the reflux liquid 
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to provide the necessary vapor loading for Sec 
tion and portion 74, respectively. The medium 
pressure nitrogen stream flowing through re 
boiler R1 or coil 9 likewise effects efficient re 
boiling of the reflux liquid to provide the neces 
sary vapor loading for section and portion 73, 
respectively. The latter reflux liquid is at a lower 
temperature and hence can be re-boiled or vapor 
ized by the nitrogen stream at a lower pressure 
with simultaneous condensation of this nitrogen 
stream. In this way a material Saving in the 
power consumption is effected Since, in accord 
ance with the present invention, the nitrogen en 
ployed to effect re-boiling of the refux liquid is 
not all compressed to the high pressure required 
in effecting re-boiling in re-boiler R or coil 9 
but a substantial portion, about one-fourth Oi" 
even more of the nitrogen is compreSSed to a 
lower pressure and employed at this lower preS 
sure to effect the desired re-boiling. Further by 
employing at least two re-boilers associated with 
separate zones of the rectification System, the 
lower zone may be made of materially Smaller C3 
pacity than would otherwise be the case With 
consequent saving in the construction costs fol' 
the rectification equipment. 

Since certain changes may be made in carrying 
out the above process without departing fron 
the scope of this invention it is intended that ali 
matter contained in the above description shall 
be interpreted as illustrative and not in a limiting 
sense. Thus, for example, While the invention 
has been described in connection with the pro 
duction of oxygen by the liquefaction and recti 
fication of air, it will be understood it is not lin- ; 
ited thereto but includes the treatment of mix 
tures of other gases to effect their separation, for 
example the rectification of natural gas having 
an appreciable nitrogen content. While two re 
boilers have been shown, it will be understood 
a greater number may be used Spaced along the 
height of the fractionating column to give Opti 
mum results. When using two re-boilers in an 
oxygen process, the re-boiler at the intermediate 
level is preferably disposed at a point where the 
vapor in the column contains about 50% to 60% 
nitrogen. The other re-boiler is of course lo 
cated at or near the base of the rectification 
Column. 
The term “reflux liquid' is used in the claims, 

to mean the liquid in the rectification column in 
cluding the liquid which collects therein at the 
bottom of the column; thus referring, for ex 
ample, to Figure 1, this term includes not only 
the liquid introduced through line 26 into the top 
of Section but also the liquid which collectS 
at the base of this section. 
What is claimed is: 
1. A process of rectifying a gaseous mixture 

to recover two gaseous rectification products, each 
in substantial proportion, which comprises recti 
fying said gaseous mixture in a rectification zone 
through which a liquefied portion of Said gaseous 
mixture descends from the upper end to the lower 
end of said zone, Subjecting said liquefied portion 
to reboiling when passing through a region of 
said Zone intermediate said upper and lower ends 
and again to reboiling when reaching Said lower 
end, recovering a top gaseous rectification prod 
uct in substantial proportion from said upper end 
and a bottom gaseous rectification product in 
Substantial proportion from said lower end, con 
pressing part of said top product, dividing the 
compressed part into two streams, passing one of 
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said streams in indirect heat exchange relation 
with the liquefied portion passing through the 
intermediate region of said Zone to effect Said re 
boiling, further compressing the other of Said 
streams, passing the further compressed Strean 
in indirect heat exchange relation with the lique 
fied portion reaching said lower end to effect 
again said reboiling, thereafter decompressing 
said two streams and discharging then into said 
upper end of said Zone. 

2. A process of rectifying air to recover gaseous 
oxygen and nitrogen rectification products, each 
in Substantial proportion, which comprises recti 
fying air in a rectification zone through which a 
liquefied portion of said air descends from the 
upper end to the lower end of said zone, Subject 
ing Said liquefied portion to reboiling when paSS 
ing through a region of Said Zone interinediate 
Said upper and lower ends and again to l'eboiling 
When reaching Said lower end, recovering gaseous 
nitrogen rectification product in Substantial pro 
portion from Said upper end and gaseous oxygen 
rectification product in Substantial proportion 
from said lower end, compressing part of said 
nitrogen product, dividing the compressed part 
into two streams, passing one of said streams in 
indirect heat exchange relation. With the liquefied 
portion passing through the intermediate region 
of said zone to effect said reboiling, further com 
preSSing the other of Said streams, passing the 
further Compressed stream in indirect heat ex 
change relation. With the liquefied portion reach 
ing said lower end to effect again said reboiling, 
thereafter decompressing Said two streams and 
discharging them into said upper end of said zone. 

3. The proceSS Of claim 2 Wherein the rectifica 
tion Zone is maintained at a gauge pressure of 
from 2 to 10 pounds per square inch, the con 
preSSed part of Said nitrogen product is at a 
gauge pressure of from 35 to 55 pounds per square 
inch, and the further compressed stream is at a 
gauge pressure of from 60 to 100 pounds per 
Square inch. 

4. The process of claim 1 wherein a portion of 
the further compressed stream is withdrawn 
therefrom prior to the passage of said further 
CompreSSed Stream in indirect heat exchange 
relation with the liquefied portion, and the por 
tion thus withdrawn is expanded with the per 
formance of external work to produce refrigera 
tion. 

5. The process of claim 2 wherein a portion of 
the further compressed stream is withdrawn 
therefron prior to the passage of said further 
compressed Stream in indirect heat exchange 
relation with the liquefied portion, and the por 
tion thus withdrawn is expanded with the per 
stance of external Work to produce refrigera 
10. 
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