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TMPROVED PRESSURE SWING ADSORPTION PROCES$

AXEAME (4 AL LM AND SYSTEM FOR THE PRODUCTION OF NITROGEN
PRODUCT FOR DELIVERY TO A VARIABLE DEMAND USAGE

In a pressure swing adsorption process
for the production of nitrogen product for delivery
to a variable demand usage, with production of
co-product oxygen, said products being produced in a
pPressure sWing adsorption system containing at least
two adsorbent beds capable of selectively adsorbing
nitrogen as the more readily adsorbable component of
feed air, each bed undergbing, on a cyclic pasis, a
processing sequence comprising passing feed air to
the bed for the selective adsorption of nitrogen at
an upper adsorption pressure, and depressurization of
said bed to a lower desorption pressure for
desorption of nitrogen and the recovery thereof from
said bed, the improvement comprising:

’ (a) passing said recovered nitrogen to

a nitrogen storage vessel for delivery to a variahle
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demand downstream usage Oof said nitrogen;

{(b) providing a turndown period in the
adsorption-desorption processing sequence in each
bed, no gas being passed to, or withdrawn from, the
bed during said turndown period, the turndown period
occurring at the same time in each bed;

(c) monitoring the nitrogen storage
vessel during said turndown period to determine
variations in the nitrogen demand:

(d) adjusting the overall cycle time,
and individual processing step times for the
processing sequence between the times applicable for
the production of hitrogen at a desired purity level

at design opérating conditions and said times for the

production of nitrogen at essentially the same purity

level under reduced demand conditions; and
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(e) reducing the power consumption of
the pressure swing adsorption system in response to
said reduced demand conditions,
whereby the process can be operated for the
production of constant purity nitrogen product under
variable demand conditions, with a significant
reduction in power consumption-during reduced demand
operation. .

In a pressure swing adsorption system
for the production of nitrogen p;oduct for delivery
to a variable demand usage, with producticn of
co-product oxygen, said system containing at least
two adsorbent beds capable of sglectively adsorbing
nitrogen as the more readily adsorbable component of
feed air, each bed undergoing, on a cyclic basis, a

processing segquence comprising passing feed air to
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the bed for the selective adsorption of nitrogen at
an upper adsorption pressure, and depressurization of
said bed to a lower desorption pressure for
desorption of nitrogen and the recovery thereof from
said bed, the improvement comprising:

(a) a n?trogen storage vessel for the
delivery of nitrogen product recovered in said system
at a constant purity level to a variable demand
downstream usage of said nitrogen;

(b) turndown means for interrupting
the adsorption-desorption processing sequence in each
bed, so that no gas is passed to, or withdcawn from,

the bed during said turndown period, such said

turndown period occurring at the =mame time in each
bed;
(c) monitoring means for determining
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the nitrogen volume in said nitrogen storage vessel
and variations in nitrogen demand;

(d) control means for adjusting the
overall cycle time, and the individual processing
step ;imes; for the processing sequence between the
times applicable for the production of nitrogen at a
desired purity level at design operating conditions
and said times for the production of nitrogen at
essentially the same purity level under reduced
demand conditions; and

(e) means ﬁor reducing the power
consumption of the pressure swing adsorpt}on system
in response to said reduced demand conditions,
whereby the system can be operated for the production
of constant purity nitrogen product under variable
demand conditions, with a significant reduction in

power consumption during reduced demand operation.
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