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Air Liquide AGS GmbH

Process Description

Air Compression and Purification

Process Alr is cleaned from dust and other particles in an air filter and then compressed to the required
process pressure by a multi-stage centrifugal air compressor. The compressed air is cooled against
cooling water and chilled water in a 2-stage direct contact cooler.

Then the air passes through a molecular sieve adsorber unit consisting of iwo cyclic operating adsorber
vessels filled with iwo layers of activated alumina and molecular sieve maierial. Process air passes
through one of the adsorbers where waier, carbon dioxide and most of the hydrocarbons are removed
from the air siream. Concurrently, ihe other adsorber is regenerated by dry waste nitrogen from the air
separation unit. The regeneration gas is heated o improve and acceleraie the desorption process, Before
swiiching the regenerated bed to adsorptien it is cooled to operating temperature by wasie nitrogen.

s

Part of the dry and CO,-free air is withdrawn as instrument air downstream the adsorbery,

Liquefier and Internal Compression

The equipment arrangement of booster aif compressor, expander driven compressors and main heat
exchanger serves a dual purpose, as an air liquefier and for internal compression. The booster air
compressor is used for both duties, liquefaction and internal compression.

After the adsorber unit the dry and CO2 free air is split into two streams. The first portion is flowing siraight
10 the main heat exchanger. The remaining &ir is compressed further in a booster Qi compressor and aiso
fed to the main heat exchanger.

Main Heat Exchanger

One portion of the dry air (hereafter called “main ai”) passes directly to the main heat exchanger where it
is cooled close to saturation against product streams leaving the heat exchanger and fed into the high
pressure (HP) column.

The remaining process air having been compressed fuither in the booster air compressor {BAC) is cooled
close to ambient temperature in a shell-and-tube after-cooler and thereafter cooled down in the main heat
exchanger. A side-stream is withdrawn at the mid-point of the hieai exchanger and expanded in iwo
turbines operating in parallel. The expanded air is blended with main air from ihe cold-end outlef of the
main heat exchanger. The remaining booster air is further cooled down and afier the main heat exchanger
reduced to HP column pressure. One part of this liquefied air is fed o the HP column; the other part is
passed to the low pressure (LP) column via the subcooler.

Air Separation

In the HP column, ihe air sireams are separated in oxygen rich boitom liquid and pure nitrogen at the iop.
The overhead vapour stream is condensed against boiling oxygen in the LP column sump. The
condensed nitrogen serves as reflux for the HP and LP column, as gaseous nitrogen product, as liquid
product and as refrigerant for the pure argon condenser. The liquid nitrogen product and LP column reflux
siream are subcooled in the subcooler. in a cryogenic liquid nitrogen pump liquid nitrogen is brought o the
required gaseous nitrogen pressure and thereafier vaporised in the main heat exchanger against air.

The bottom liquid of the HP column is subcooled, partially vaporised in the crude argon condenser and fed
into the LP column.
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In the LP column the final air separation takes place. Nitrogen gas is withdrawn from the iop of the low
pressure column, passes the subcooler and is heated t0 near ambient iemperature in the main heat
exchanger. It is then compressed o ihe desired pressure and serves as medium pressure product
nitrogen

Also a waste gas siream is withdrawn from the LP column and heated io ambient in the subcooler and
subsequently in the main heat exchanger. The wasie pitrogen gas is then utilised to produce chilled water
in the chill tower and to regeneraie the molecular sieve unit.

The liquid oxygen product is taken from the LP column sump, is pumped io the required pressure and
yaporised in the main heat exchanger o provide GOX product. A pait of ihe liquid oxygen is fed to the
LOX storage tank.

Py

Argon recovery by rectificatior

P

A zone of argon enriched oxygen gas exists in the lower part of the LP column. This gas is used as a feed
stream for the crude argon cotumn. in this column, most of the oxygen of the argon enviched side-gas is
removed by ciyogenic rectification.

The feed enters ithe bottom of the column, is condensed against oxygen rich tiguid from the HP column
and the bottom liquid is retumed to the LP column. Part of the top product is withdrawn from the crude
argon column and is fed inio the pure argon column.

in the pure argon column, remaining nitrogen is removed by cryogenic rectification. The gas leaving at the
top of the column, containing mostly nitrogen, is venied to atmosphere; the pure liquid argon proauct from
the sump is iransferred to the liquid argon (LAR) siorage tank (low pressure). The fiquid argon is
withdrawn from the low pressure storage tank, pumped io ihe required product pressure and vaporised in
ambient air vaporisers. It is then passed as gaseous argon product to the customer.

Back-up System

During shutdown or shortage of production of ihe air separation unii(s) the customer is provided with
gaseous oxygen and gaseous nitrogen product from the back-up system.

Liguid oxygen is withdrawn from low pressure siorage tanks, brought to the required pressures by
cryogenic pumps, vaporised and heated to ambient temperature. The gas is fed into the product pipeline
o the customer.

Liquid nitrogen is withdrawn from a low pressure siorage tank, pumped io the required pressure by
eryogenic pumps, vaporised and heaied to ambient temperature. The gas is fed to the product pipelines.

Liguid argon withdrawn from ihe low pressure siorage tank is pumped to ihe required product pressure
and fed to & high pressure tank. Liquid from the high pressure tank is vaporised and heated to ambient
temperature. The gas is fed to the product pipeline.
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