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(57) ABSTRACT 
This installation comprises Subgroups of permeators (SG1 to 
SG3), each Subgroup comprising a permeator (4A to 4C) or 
Several permeators mounted in parallel, and having an inlet 
(12A to 12C), a permeate outlet (14A to 14C) and a 
non-permeate outlet (16A to 16C). The non-permeate outlet 
of a first subgroup (SG1, SG2) is connected to the inlet of 
a Second Subgroup (SG2, SG3), and at least one of the 
Subgroups has closure means (22A to 22C) for its permeate 
outlet when the real feed flow rate is below the nominal feed 
flow rate by a predetermined quantity. 
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INSTALLATION AND PROCESS FOR THE 
SEPARATION OF GAS BY SELECTIVE BY 

PERMEATION 

0001. The present invention relates to an installation for 
treating of a feed gaseous mixture by Selective permeation, 
of the type adapted to be supplied with a nominal feed flow 
rate of the gaseous mixture, and comprising at least two 
Subgroups of permeators, each Subgroup comprising one or 
Several permeatorS mounted in parallel, and having at least 
one inlet, a permeate outlet, and a non-permeate outlet. 
0002. It relates moreover to a process for treating a 
gaseous mixture using Such an installation. 
0.003 Installations for the separation of a gaseous mixture 
by Selective permeation comprise permeators which com 
prise a receptacle in which is arranged a membrane having 
Selective permeability, Separating a non-permeate chamber 
and a permeate chamber. 
0004. The receptacle comprises a feed opening, a non 
permeate outlet opening and a permeate outlet opening. 
Supplementally, certain permeators comprise a fourth open 
ing which permits the introduction of a So-called Sweeping 
gas into the permeate circuit. The presence of this opening 
is however now pertinent to the present invention. 
0005 So as to separate a gaseous mixture, the permeator 
is fed with a stream of the mixture by opening the Supply. 
There is then produced a pressure difference between the 
two sides of the membrane. 

0006 Given that the membrane has a greater permeabil 
ity for one constituent of the mixture than for another 
constituent of the mixture, the permeate is enriched in the 
more permeable constituent whilst the other constituent 
remains essentially on the non-permeate Side. 

0007. The two gas flows are then withdrawn from the 
respective outlet openings. 

0008. The permeability of the membrane for a given 
constituent of the gaseous mixture depends on different 
parameters, among others: the temperature of the feed gas 
flow, the pressure of this gas flow, the preSSure of the gas on 
the permeate side and the difference between these two 
preSSures. 

0009. This is why the installations are designed for a 
predetermined flow rate offeed gas, at a certain pressure and 
at a certain temperature, and for a certain preSSure on the 
permeate Side. At this point of use, the installation Separates 
a certain proportion of constituent to be separated from the 
mixture, called productivity or recovery, at a certain purity. 

0.010 Very often, for reasons of production, the separa 
tion installations are not used at their predetermined use 
point, the demand for production gas (either the permeate, or 
the non-permeate) being below the nominal gas flow rate. 
0011. In such cases, if the feed flow rate is simply 
decreased, corresponding to a decrease in demand, it is 
noted that the productivity increases whilst the purity of the 
recovered product decreases. 

0012 So as to impart a certain flexibility to installations 
as to feed flow rate, whilst keeping the productivity and the 
purity constant, numerous proposals have been made. 
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0013 In the first instance, one could modify the operative 
conditions of the membrane. This could be done by acting on 
the operating pressures on the feed Side and/or the permeate 
Side, for example by reduction of the pressure difference 
between the two sides of the membrane or by reduction of 
the pressure on the feed side, or else by changing the 
temperature of the gas (see for example U.S. Pat. No. 
4,806,132, U.S. Pat. No. 4,857,082, U.S. Pat. No. 5,840, 
098). 
0014. The modification of the use conditions of the 
permeators is however very limited if it is desired to 
maintain acceptable performance. 
0015. In the second place, the surface of the permeation 
used could be decreased. 

0016 AS to this, it has been proposed to install n(n->2) 
permeators in parallel which are each Supplied with a 
portion of the feed flow. When the gas demand decreases, 
the number of permeators is decreased as function of block 
ing the permeate outlet of a corresponding number of 
permeators, as described for example in U.S. Pat. No. 
4,397,661. Each permeator is then traversed by its nominal 
flow rate, but the permeation takes place only in a portion of 
the permeators. 

0017. In this installation, the feed flow rate remains 
unchanged during operation under decreased requirement 
for production. The productivity is correspondingly reduced. 
0018. The invention has for its object to provide an 
installation for the separation of a gaseous mixture by 
Selective permeation, which permits an operation below the 
nominal feed flow rate whilst keeping a productivity and a 
purity similar to those at nominal operation, and which 
permits rapid return to nominal conditions. 
0019. To this end, the invention has for its object an 
installation for treating a gaseous mixture by Selective 
permeation, of the type mentioned above, in which the 
non-permeate outlet of a first Subgroup is connected to the 
inlet of a Second Subgroup, and at least one of the first and 
Second Subgroups comprises means for at least Substantially 
Selectively closing its permeate outlet. 
0020. According to particular embodiments, the inven 
tion can comprise one or Several of the following charac 
teristics: 

0021 the connections of the non-permeate outlet of 
a Subgroup to the inlet of a following Subgroup are 
free from any closure means, 

0022 each of the Subgroups has a same permeation 
Surface; 

0023 each of the Subgroups, except one Subgroup, 
particularly the upstream Subgroup, comprises 
means for at least Substantially closing the permeate 
Side, 

0024 the permeation Surface is different from one 
Subgroup to the other; 

0025 the subgroups are interconnected such that 
each Subgroup has a permeation Surface greater than 
or equal to that of the following Subgroup; 

0026 each of the subgroups comprises means for at 
least Substantially closing its permeate outlet; 
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0027) 
0028 the installation comprises means for adjusting 
the temperature of the feed fluid and/or means for 
adjusting the preSSure of the feed fluid and/or means 
for adjusting the pressure of the permeate. 

the closure means are all or nothing valves, 

0029. The invention also has for its object a process for 
treating a gaseous mixture using an installation as defined 
above, characterized in that Said closure means of at least 
one Subgroup are at least Substantially closed when the real 
feed flow becomes less than the nominal feed flow rate by 
a predetermined quantity. 
0.030. According to the invention, the process can com 
prise one or Several of the following characteristics: 

0031 when the closure means are closed, the ratio 
of the effective permeation Surface to the total per 
meation Surface of the installation is Substantially 
equal to the ratio of the real feed flow rate to the 
nominal feed flow rate; 

0032 when an equalization of the ratio of the per 
meation surfaces to the ratio of the flow rates by said 
closing is not possible, opening means are actuated 
such that the ratio of the permeation surfaces will be 
as close as possible to the ratio of the permeation 
Surfaces during Said equalization, and greater than 
this value; 

0033 when the ratio of the effective permeation 
Surface to the total permeation Surface is not equal to 
the ratio of the real feed flow rate to the nominal feed 
flow rate, the temperature of the feed fluid and or/the 
pressure of the feed fluid and or the pressure of the 
permeate are adjusted Such that the permeate has a 
predetermined flow rate and purity; 

0034) all the non-permeate flow of a subgroup is the 
Supply flow of the following Subgroup. 

0035) The invention will be better understood from a 
reading of the description which follows, given Solely by 
way of example and with respect to the accompanying 
drawings, in which: 
0.036 FIG. 1 shows schematically a gas separation instal 
lation according to a first embodiment of the invention; 
0037 FIG. 2 shows a second embodiment of a gas 
Separation installation according to the invention. 
0038 FIG. 1 shows an embodiment of an installation 2 
for treating a feed gaseous mixture by Selective permeation. 
It comprises three subgroups SG1, SG2, SG3 of which each 
comprises an identical permeator 4A, 4B, 4C. 
0.039 A Supply conduit 6 is connected by means of an 
adjustment valve 8 and a heat exchanger 10, to the inlet of 
the first 4A of the three permeators 4A, 4B, 4C. 
0040. Each permeator 4A, 4B, 4C has an inlet 12A, 12B, 
12C, a permeate outlet 14A, 14B, 14C and a non-permeate 
outlet 16A, 16B, 16C. Each permeator 4A, 4B, 4C com 
prises a permeation membrane 18A, 18B, 18C which has a 
certain Surface which has a Selective permeability for dif 
ferent constituents of the feed mixture and which Separates 
a high pressure chamber (non-permeate) from a low pressure 
chamber (permeate). The three permeators 4A, 4B, 4C are 
connected in Series on the non-permeate Side, which is to Say 
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that the non-permeate outlet 16A, 16B of a permeator other 
than the last permeator 4C is connected to the inlet 12B, 12C 
of the following permeator by conduits 20A, 20B. It is to be 
noted that the conduit 20A, 20B leading from the outlet 16A, 
16B of one permeator to the inlet 12B, 12C of a following 
permeator comprises no closure means. 
0041. A closure valve 22A, 22B, 22C is inserted in the 
non-permeate outlet conduit 24A, 24B, 24C of each perme 
ator. The closure valves 22A, 22B, 22C act as closure means 
on the permeate side. They are, for example, all-or-nothing 
valves. 

0042. The outlet conduits 24A, 24B, 24C are connected 
to a production collecting conduit 26, leading, in this 
embodiment, to a user circuit. 
0043. An adjustment valve 28 is inserted in each produc 
tion conduit 26. It Serves to regulate the pressure on the 
permeate Side. 
0044) It is to be noted that the permeators 4A, 4B, 4C and 
the membranes 18A, 18B, 18C are selected as a function of 
the gaseous mixture to be separated. Any permeator/mem 
brane permitting Separating the gaseous mixture to be 
treated, can be used. The membrane comprises for example 
hollow fibers or spirally wound sheets. 
004.5 The installation operates in the following manner. 
0046. During normal operation, the nominal flow rate of 
a feed Stream of a gaseous mixture is introduced into the first 
permeator 4A by the Supply conduit 6. The Stream comprises 
a high permeability constituent and a low permeability 
constituent. This Stream is adjusted to a certain pressure by 
the adjustment valve 8, and it is given a predetermined 
temperature by the heat exchanger 10. For this nominal 
mode of operation, the three closure valves 22A, 22B, 22C 
are open. 

0047 The stream enters the first permeator 4A, namely 
into the high pressure chamber of the latter. Because of the 
preSSure difference prevailing on the two Sides of the mem 
brane 18A, the gaseous mixture is then forced to pass 
through the membrane 18A. Thanks to the selective perme 
ability of the membrane 18A, the high permeability con 
Stituent passes through the membrane much more rapidly 
than the other constituent. This is why, on the low preSSure 
Side, the permeate is enriched in high permeability constitu 
ent. This gaseous Stream leaves the permeator 4A by the 
permeate outlet 14A. 
0048. During the dwell time of the mixture in the high 
preSSure chamber of the permeator 4A, only a portion of the 
high permeability constituent passes through the membrane 
18A. 

0049 Most of the low permeability constituent of the 
gaseous mixture, as well as a portion of the high perme 
ability constituent which is not passed through the mem 
brane 18A, leaves the first permeator 4A through the non 
permeate outlet 16A. This gaseous Stream enters the Second 
permeator 4B by the inlet 12B of the latter. Here again, a 
certain quantity of the high permeability constituent passes 
through the membrane 18B toward the low pressure cham 
ber, and the permeate is withdrawn at the permeate outlet 
14B, as was the case for the first permeator 4A. Again, the 
residual gaseous mixture leaves the permeator 4B by the 
non-permeate outlet 16B and is sent to the inlet 12C of the 
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third permeator 4C. In the third permeator 4C, substantially 
the rest of the high permeability constituent is separated 
from the feed stream and withdrawn with the permeate. 
0050. The fact that the permeators 4A, 4B, 4C are con 
nected in series from the feed side has little effect on the 
operating preSSures of the permeators, because the feed 
Stream generally has a high pressure. 
0051. The permeate gas is sent from the outlets 14A, 
14B, 14C of the three permeators 4A, 4B, 4C, through 
closure valves 22A, 22B, 22C, to the collecting conduit 26, 
from which it passes to the user. The adjustment valve 28 
located in the collecting conduit permits adjusting the pres 
Sure in the low pressure chambers of the permeators 4A, 4B, 
4C and, as a result, the pressure gradient relative to the high 
preSSure chambers. 
0.052 The gaseous constituent of the low permeability as 
well as the residue of the high permeability constituent, is 
removed at the outlet 16C of the third permeator 4C, through 
the conduit 20O. 

0053. It is to be noted that the product it is desired to 
obtain by the user can equally well be the non-permeate, for 
example during production of nitrogen from air, instead of 
the permeate, for example during the purification of hydro 
gen. 

0.054 When the user's gas requirement falls, for example 
to /3 of the nominal production capacity of the installation 
2, the closure valve 22A, 22B, 22C of one of the permeators 
4A, 4B, 4C is closed and the feed flow rate of the gaseous 
mixture decreases to 2/3 of the nominal flow rate. 

0055. In this case, the pressure adjusted by the two 
adjusting valves 8,28, as well as the temperature adjusted by 
the heat eXchanger 10, remain the same as during operation 
at nominal flow rate of the installation 2. 

0056. For example, the closure valve 22C of the third 
permeator 4C is closed. As a result of this closure, the 
pressure in the low pressure chamber (permeate side) of the 
third permeator 4C adjusts to the pressure of the high 
pressure chamber of the latter. The permeation in the third 
permeator 4C thus Stops. The effective membrane Surface, 
which is to Say the Sum of the permeation Surfaces of the 
Subgroups whose closure valves are open, is thus 2/3 of the 
effective membrane Surface during nominal operation, 
which is to say with total permeation surface. The ratio of 
the feed flow rate of the gaseous mixture to the effective 
permeation Surface thus remains constant, and the condi 
tions in the first permeator 4A and the Second permeator 4B 
remain the same as before. 

0057 This is why at the permeate outlet 16A, 16B of 
these two permeators 4A, 4B, there is recovered a gaseous 
Stream of permeate having Substantially the same purity as 
the permeate Stream during nominal operation. /3 of the 
nominal flow rate of this permeate gas can thus be with 
drawn, via the collecting conduit 26, by the user. The 
residual gas Stream which is present at the non-permeate 
outlet 16B of the second permeator 4B is sent to the inlet 
12C of the third permeator 4C, passes through it without any 
permeation taking place, and leaves from the non-permeate 
outlet 16C of the third permeator 20O. 
0.058 It will be seen that a reduction of the temperature 
of the third permeator 4C is thus prevented. The membrane 
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of the third permeator is thus not in danger of damage by 
condensation of the constituents of the gaseous mixture. 
According to the gaseous mixture to be treated, Such con 
densates could be, for example, water, alcohols, aromatics, 
NH, amines or heavy hydrocarbons. According to the type 
of membrane, the various negative effects could appear, 
namely: 

0059 modification of the diffusional properties. For 
example the Swelling of the polymer; 

0060 destruction of the chemical structure; 
0061 deposit of a layer on the surface modifying the 
gaseous flow. 

0062) The installation can immediately again by used at 
nominal flow rate, without reheating of the third permeator 
4C being necessary. 

0063. When the user's gas requirement falls to /3 of the 
nominal flow rate, the closure valve 22B of the second 
permeator 4B is also closed, and the feed flow rate is 
correspondingly decreased. 

0064. The effects which take place in the permeators are 
the same as in the case of 2/3 of nominal flow rate mentioned 
above. The Separation of gas takes place only in the first 
permeator, under initial conditions. The purity of the per 
meate thus remains unchanged, and the two inactive per 
meators remain at the Service temperature ready to be put 
back into operation. 

0065. When the gas requirement is between the points of 
use /3 and 2/3 or between 2/3 and 100% of the nominal flow 
rate of the installation, the feed flow rate is adjusted to the 
value which corresponds to this requirement, the closure 
valves 22A, 22B, 22C are adjusted Such that the ratio of the 
effective permeation Surface to the total permeation Surface 
of all the permeators would be as near as possible to the ratio 
of the real feed flow rate to the nominal flow rate, and 
preferably greater than this value, and feed pressure is 
modified, the temperature of the feed Stream is modified, the 
preSSure of the permeate is modified and/or the difference 
between the high and low preSSures is modified, in a 
conventional manner. 

0066. In this way, the desired purity of the product can be 
maintained Substantially independently of the gas flow rate 
required. 

0067. As a modification, only a portion of the permeators 
4A, 4B, 4C has closure valves on their outlet side, particu 
larly all the permeators except one. In this case, it is 
preferable, because of the (low) Successive pressure loss 
from one permeator to the other, to arrange the permeators 
having closure valves downstream of the permeators without 
valves. 

0068 So as to make use of the graduation of the nominal 
flow rates, only N-1 closure valves are necessary for an 
installation of N Subgroups. This leads to a low construction 
and control cost. 

0069. In FIG. 2, there is seen a different embodiment of 
the installation according to the invention. 
0070 Elements identical to those of FIG. 1 are desig 
nated by the same reference numerals. Elements having a 
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function analogous to those of FIG. 1 have the reference 
numerals of the elements of this figure, increased by 100. 
0071. This installation 102 comprises two subgroups of 
permeators SG4, SG5, of which the first, SG4, comprises 
two identical permeators 104A, 104B mounted in parallel, 
and a Second Subgroup SG5 comprises a third permeator 
104C. 

0.072 The supply conduit 6 is connected by means of the 
preSSure adjusting valve 8 and the heat eXchanger 10 to a T 
connector 150. Two conduits 106A, 106B lead from this T 
shaped connector 150, in parallel, to the inlets 112A, 112B 
of the two permeators 104A, 104B. The permeate outlets 
114A, 114B of the two permeators 104A, 104B are con 
nected by permeate conduits 124A, 124B and by a Tshaped 
connector 152 to a closure valve 122AB. 

0073. The non-permeate outlets 116A, 116B of the two 
permeators 104A, 104B are connected, by means of outlet 
conduits 120A, 120B, to a T shaped connector 154 to which 
is connected a non-permeate collecting conduit 121. This 
collecting conduit 121 leads to the inlet 112C of the third 
permeator 104C. The permeate outlet 114C of the third 
permeator 104C is connected by means of a permeate 
conduit 124C via a closure valve 122C, to the permeate 
collecting conduit 26 coming from the outlet of the closure 
valve 122AB. The non-permeate outlet 116C of the third 
permeator is connected to the non-permeate outlet conduit 
120C. 

0.074 The collecting conduit 26, leading to the user, 
includes the valve 28 for adjusting the pressure of the 
permeate. 

0075) The two identical permeators 104A, 104B con 
nected in parallel, forming the Subgroup of permeators SG4, 
could be replaced by a Single permeator having a permeation 
Surface equal to the Sum of the permeation Surfaces of the 
two permeators 104A, 104B. 
0.076 The installation 102 operates in the following man 
C. 

0077. In normal operation, installation is supplied with a 
nominal feed flow rate of gaseous mixture. The two closure 
valves 122AB, 122C are open in this case. The feed stream 
passes through the adjusting valve 8 and the heat eXchanger 
10. At the T shaped connector 150, it is divided into two 
halves. Each half of the feed Stream passes through one of 
the two permeators 104A, 104B of the subgroup SG4, where 
a certain quantity of the high permeability gas is separated 
from the low permeability gas, the permeate being then sent 
via the collecting conduit 26 through the outlet conduits 
124A, 124B. 
0078. The non-permeate gas from each of the two per 
meators 104A, 104B leaves the permeator at the non 
permeate outlet 116A, 116B, passes through outlet conduits 
120A, 120B, and is reunited in the Tshaped connector 154 
and enters the third permeator 104C, where another portion 
of the high permeability gas is withdrawn and passes 
through the permeate conduit 124C, through the closure 
valve 122C and to the collecting conduit 26. The residual gas 
leaves via the non-permeate conduit 120C of the third 
permeator. 

0079 When the gas requirement falls to 2/3 of the nominal 
flow rate, the flow rate of the feed stream is reduced to 2/3 of 
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nominal flow and, simultaneously, the closure valve 122C of 
the third permeator 104C is closed. Again, the ratio of the 
effective membrane Surface to the feed gas flow rate remains 
unchanged. As a result, the productivity and the purity of the 
gas withdrawn at the outlet of the permeate are Substantially 
COnStant. 

0080) If the permeate gas requirement falls to /3 of the 
nominal flow rate, the gaseous feed Stream flow rate is 
reduced to /3, and, Simultaneously, the closure valve 122AB 
is closed of the two permeators 104A, 104B and the closure 
valve 122C of the third permeator 104C is opened. 

0081. The feed stream then passes through the two per 
meators 104A, 104B, without any separation taking place 
and enters the third permeator 104C, where the gaseous 
constituents are Separated. 

0082 Here again, the ratio of the effective membrane 
Surface to the feed flow rate remains unchanged. 

0083) When the flow rate required by the user is between 
/3 and 2/3 or between 2/3 and 100% of the nominal production 
flow rate, the valves are Switched and the parameters of 
preSSure and/or temperature are acted on as for the first 
embodiment. This installation requires only one closure 
Valve per Subgroup. This leads to a low cost of production 
and control. 

0084. The two embodiments illustrated are given only by 
way of example. The number of Subgroups with identical 
permeation Surface of an installation or the ratios of the 
permeation Surfaces of the Subgroups of permeators of an 
installation can differ. 

0085. It is to be noted that each subgroup can be consti 
tuted by a Single permeator or by Several permeators in 
parallel, of which the latter can be identical or different. 

0086. In the case in which an installation comprises 
subgroups SG4, SG5 having different permeation surfaces, 
it is preferable to connect the subgroups SG4, SG5 to each 
other Such that each Subgroup SG4 has a greater permeation 
surface than that of the following subgroup SG5 or is equal 
to the latter. 

0087. In particular, in the case in which an installation 
comprises identical permeators grouped in Subgroups SG, 
SG5, it is preferable to connect the subgroups such that the 
upstream Subgroup SG4 comprises more permeators 
mounted in parallel than the downstream subgroup SG5. 

0088 Thus, the (low) influence of pressure drop from one 
Subgroup to the following is further decreased. 

0089. It will be noted that, in all cases, all the permeators 
are always traversed by the feed Stream, and thus a cooling 
of the latter giving rise to danger of condensation, is 
avoided. The resetting of the permeators is immediately 
possible when the requirement again increases, without 
heating means being necessary. 

0090. As a modification, instead of all-or-nothing valves 
which can be closed only completely, the closure valves 22A 
to 22C or 122AB, 122C can be adjustable valves that are not 
quite totally closed So as to let pass a Small flow rate of 
permeate gas. There is thus obtained a better distribution of 
temperature in the unused permeators. 
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0091. It is to be noted that the invention is applicable also 
to installations comprising permeators having membranes of 
different characteristics from one permeator to the other. The 
disclosure of the invention is thus consequently modified. 

1. Installation for the treatment of a gaseous mixture by 
Selective permeation, of the type adapted to be Supplied with 
a nominal feed flow of the gaseous mixture, and comprising 
at least two subgroups of permeators (SG1 to SG5), each 
subgroup (SG1 to SG5) comprising a permeator (4A, 4B, 
4C; 104C) or several permeators (104A, 104B) mounted in 
parallel, and having at least one gaseous mixture inlet, a 
permeate outlet connected to a collector (26) and a non 
permeate outlet, at least one of the first (SG1, SG2; SG4) and 
second subgroups (SG2, SG3; SG5) comprising means 
(22A, 22B, 22C; 122AB, 122C) for at least substantially 
Selectively closing its permeate outlet, characterized in that 
the non-permeate outlet of a first subgroups (SG1, SG2; 
SG4) is connected to the gaseous mixture inlet of a second 
subgroup (SG2, SG3; SG5). 

2. Installation according to claim 1, characterized in that 
the connections (20A, 20B; 120A, 120B, 121) of the non 
permeate outlet of a subgroup (SG1, SG2; SG4) to the inlet 
of a following subgroup (SG2, SG3; SG5) are free from any 
closure means. 

3. Installation according to claim 1 or 2, characterized in 
that each of the subgroups (SG1, SG2, SG3) has a same 
permeation Surface. 

4. Installation according to claim 1, characterized in that 
each of the Subgroups except one Subgroup, particularly the 
upstream Subgroup (SG1), comprise means (22B, 22C) for 
at least Substantial closure of the permeate Side. 

5. Installation according to claim 1 or 2, characterized in 
that the permeation Surface is different from one Subgroup 
(SG4, SG5) to the other. 

6. Installation according to claim 5, characterized in that 
the subgroups (SG4, SG5) are interconnected such that each 
Subgroup (SG4) has a permeation Surface greater than or 
equal to that of the following subgroup (SG5). 

7. Installation according to claim 5 or 6, characterized in 
that each of the subgroups (SG4, SG5) comprises means 
(122AB, 122C) for at least Substantially closing its permeate 
outlet. 
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8. Installation according to one of the preceding claims, 
characterized in that the closure means (22A, 22B, 22C, 
122AB, 122C) are all-or-nothing valves. 

9. Installation according to one of the preceding claims 
characterized in that it comprises means (10) for adjusting 
the temperature of the feed fluid and/or means for adjusting 
the pressure (8) of the feed fluid and/or means for adjusting 
the pressure (28) of the permeate. 

10. Process for treating a gaseous mixture using an 
installation according to any one of claims 1 to 9, charac 
terized in that said closure means (22A, 22B, 22C; 122AB, 
122C) of at least one subgroup (SG1, SG2, SG3; SG4, SG5) 
are at least Substantially closed when the real feed flow rate 
of the installation becomes less than the nominal feed flow 
rate by a predetermined quantity. 

11. Process according to claim 10, characterized in that 
when the closure means (22A, 22B, 22C; 122AB, 122C) are 
closed, the ratio of the effective permeation Surface to the 
thermal permeation Surface of the installation is Substan 
tially equal to the ratio of the real feed flow rate to the 
nominal feed flow rate. 

12. Process according to claim 10, characterized in that 
when an equalization of the ratio of the permeation Surfaces 
to the ratio of the flow rates by Said closing is not possible, 
opening means are actuated Such that the ratio of the 
permeation Surfaces will be as close as possible to the ratio 
of the permeation Surfaces during Said equalization, and 
greater than this value. 

13. Process according to claim 11 or 12, using an instal 
lation according to claim 9, characterized in that when the 
ratio of the effective permeation Surface to the total perme 
ation Surface is not equal to the ratio of the real feed flow rate 
to the nominal feed flow rate, the temperature of the feed 
fluid and/or the pressure of the feed fluid and/or the pressure 
of the permeate is adjusted Such that the permeate has a 
predetermined flow rate and purity. 

14. Process according to one of claims 10 to 13, charac 
terized in that all the non-permeate Stream of a Subgroup 
(SG1, SG2; SG4) is the supply stream of the following 
subgroup (SG2, SG3; SG5). 
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