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Method and apparatus for separating a synthesis gas 

 

 

The present invention relates to a method and apparatus for separating a 5 

synthesis gas. In particular, the synthesis gas comprises carbon monoxide and 

hydrogen and possibly methane and/or nitrogen. 

A cryogenic distillation apparatus is fed with synthesis gas by a synthesis gas 

generating unit of the reforming and/or partial oxidation type (SMR, ATR, POX, ...). The 

synthesis gas leaving the generating unit is cooled (possibly by means of cooling water, 10 

to produce steam and various preheated materials), then passed to a CO2 extraction 

system (typically by scrubbing with amines such as MEA, MDEA, aMDEA), then dried 

before being passed to the cryogenic distillation apparatus for separation and 

purification of the CO. In some cases, particularly when the synthesis gas is produced 

by a partial oxidation generation unit producing acetylene, the residual gas, known in 15 

English as AOG or “acetylene offgas”, comprises the synthesis gas. It is compressed 

with a compressor upstream of the cryogenic distillation apparatus. The pressure at 

which this gas is compressed is compatible with the pressure of the required  

hydrogen-rich product. Thus it is not essential for the hydrogen to be recompressed 

before being transferred to the customer.  20 

Generally, when the unit consuming CO is operated with a low throughput, the 

synthesis-gas-generating part only delivers the CO molecules required (so as not to 

adversely affect operating costs and as far as possible to avoid flaring surplus CO 

and/or H2 products). The cryogenic distillation apparatus will operate under low 

throughput conditions, expressed as the ratio of CO and/or H2 flow to nominal 25 

throughputs. Thus the operating stability of the cryogenic distillation apparatus at low 

throughput causes a problem in the long term, with increased risks that it will fail to meet 

the required purity for the CO or produce excessively fluctuating production flows. To 

ensure that the cryogenic distillation apparatus operates stably it must be operated with 

a sufficient charging flow, which may be greater than customers’ needs at the time. 30 
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Operating costs deteriorate because the cryogenic distillation apparatus has to be 

operated at a charging level greater than customers’ needs. 

When the synthesis gas generating unit is shut down prematurely, this shuts 

down the cryogenic distillation apparatus, which no longer receives any feed of 

synthesis gas molecules. When the synthesis gas is again available, a certain length of 5 

time (of the order of several hours) is required for restarting before it is possible to again 

produce CO of the required purity. 

Thus shut-down of the synthesis gas generating unit for a few minutes will result 

in a break of several hours in the production in CO. Downstream customers will in turn 

have to shut down their CO consuming facilities, and these in turn will have to be 10 

restarted. 

The technical solution described below, namely recycling of fluids produced by 

the cryogenic distillation apparatus to the feed to that apparatus (functioning for example 

by scrubbing with methane and/or partial condensation and/or scrubbing with carbon 

monoxide) when the unit generating the synthesis gas is operating at low throughput or 15 

is shut down, thus makes it possible to prevent long shut-downs of an industrial facility 

which would give rise to high non-production costs. 

When producing carbon monoxide and hydrogen from a synthesis gas 

generated by reforming or partial oxidation, a cryogenic distillation apparatus and an 

adsorption unit are generally used. The cryogenic distillation apparatus purifies the CO 20 

and produces a hydrogen-enriched flow, from which hydrogen is then removed by 

adsorption. 

The proposed solution is to recycle the gases produced by the cryogenic 

distillation apparatus, possibly all the gases produced by the cryogenic distillation 

apparatus, upstream of the cryogenic distillation apparatus. Thus the separation units 25 

will not be shut down and when the source generating synthesis gas comes back on 

stream it will be possible to again process the synthesis gas and produce the products 

required. This solution will also make it possible to reduce the load from the source 

down to 0% without shut-down, instead of the typical 40%. 

As claimed in one object of the invention, provision is made for a method for 30 

separating a synthesis gas containing carbon monoxide and hydrogen wherein 



3 

i) a synthesis gas flow originating from a synthesis gas source is 

compressed in a compressor 

ii) the compressed synthesis gas is purified in a purification unit to remove 

water and carbon monoxide 

	

5 	 iii) the compressed purified synthesis gas flow is cooled 

iv) the cooled synthesis gas flow is separated by scrubbing and/or distillation 

at a cryogenic temperature and possibly by adsorption in a separation unit, and 

v) at least the following three gases are produced in the separation unit: a 

carbon monoxide-enriched gas, a hydrogen-enriched gas, a residual gas containing 

	

10 	carbon monoxide and hydrogen which contains less carbon monoxide than the carbon- 

monoxide-enriched gas and less hydrogen than the hydrogen-enriched gas and possibly 

also a methane-enriched gas, and/or a nitrogen-enriched gas, characterized in that only 

if the synthesis gas flow passed to the compressor is below a threshold or zero, at least 

a portion of at least two or even each of the following three gases: the carbon monoxide- 

	

15 	enriched gas, the hydrogen-enriched gas and the residual gas containing carbon 

monoxide and hydrogen, is passed downstream of the source, and possibly upstream of 

the compressor, to be purified in the purification unit and separated in the separation 

unit. 

As claimed in another aspect of the invention, in the method: 

	

20 	 a) at least one portion of the compressed synthesis gas is stored while the 

flow of synthesis gas is above the threshold and 

b) 	at least one other portion of the compressed synthesis gas and at least a 

portion of at least each of the first three gases from stage v) are passed downstream of 

the source, and possibly upstream of the compressor, to be purified in the purification 

	

25 	unit and separated in the separation unit. 

As claimed in other optional aspects of the invention: 

at least a portion of at least each of the first three gases from stage v) 

downstream of the source and possibly upstream of the compressor only if the flow of 

synthesis gas is below the threshold, or if no flow comes from the source. 

	

30 	 - 	during nominal operation of the method, the outputs from the separation 

unit are nominal outputs 



 

4 

 

-  i) x% of the nominal output of the carbon monoxide-enriched gas and 

y% of the nominal output of the hydrogen-enriched gas are passed to the separation unit 

(16, 21, 41) when the flow of synthesis gas is below a threshold, x and y differing by at 

most 5% and/or 

  ii°) y% of the nominal output of the hydrogen-enriched gas and z% of 5 

the nominal output of the residual gas are passed to the separation unit (16, 21, 41) 

when the flow of synthesis gas is below a threshold, y and z differing by at most 5% 

and/or  

 iii) x% of the nominal output of the carbon monoxide-enriched gas and 

z% of the nominal output of the residual gas are passed to the separation unit (16, 21, 10 

41) when the flow of synthesis gas is below a threshold, x and z differing by at most 5% 

- only x% of the nominal output of the carbon monoxide-enriched gas, y% of 

the nominal output of the hydrogen-enriched gas and z% of the nominal output of the 

residual gas are passed to the separation unit when the flow of synthesis gas is below a 

threshold, x, y and z differing by at most 5%  15 

- a portion of the carbon monoxide-enriched gas is stored in a storage unit 

and the rest of the carbon monoxide-enriched gas is passed to a customer if the 

flow of synthesis gas is above the threshold and the carbon monoxide-enriched gas 

originating from the storage unit is passed to the customer if the flow of synthesis gas is 

below the threshold 20 

- if the flow of synthesis gas is below the threshold, all the carbon monoxide-

enriched gas passed to the customer originates from the storage unit and possibly all 

the carbon monoxide-enriched gas originating directly from the separation unit without 

passing through the storage unit is passed upstream of the compressor and 

downstream of the source 25 

- the synthesis gas is a residual gas from an acetylene production unit 

- if the flow of synthesis gas is above the threshold, a portion of the 

synthesis gas is stored in a storage unit and if the flow of synthesis gas is below the 

threshold, the synthesis gas is passed from the storage unit to the compressor 

- if the synthesis gas flow is zero, the separation unit is fed only by gases 30 

produced by the separation unit 
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- the carbon monoxide-enriched gas is compressed in a product compressor 

and passed to the customer and, if the flow of synthesis gas is below the threshold and 

the carbon monoxide-enriched gas flow which has to be compressed is below another 

threshold, nitrogen gas is passed to the product compressor to be compressed with the 

carbon monoxide-enriched gas 5 

- if the flow of synthesis gas is below a threshold, a gas rich in a component 

of the synthesis gas originating from a source other than the separation apparatus is 

passed to the separation unit 

- the carbon monoxide-enriched gas is compressed in a compressor, then 

divided into two, a compressed portion serving as product and a compressed portion 10 

being recycled downstream of the source and/or the hydrogen-enriched gas is 

compressed in a compressor, then divided into two, a compressed portion serving as 

product and a compressed portion being recycled downstream of the source. 

As claimed in another object of the invention, provision is made for an apparatus 

for separating a synthesis gas containing carbon monoxide and hydrogen comprising a 15 

compressor to compress a synthesis gas flow originating from a source of synthesis 

gas, a purification unit to remove water and/or carbon dioxide from the compressed 

synthesis gas, means for cooling the flow of compressed purified synthesis gas, a unit 

for separating the cooled synthesis gas flow by scrubbing and/or distillation at a 

cryogenic temperature possibly comprising an adsorption unit, means for producing at 20 

least the following three gases from the separation unit: a carbon monoxide-enriched 

gas, a hydrogen-enriched gas, a residual gas containing carbon monoxide and 

hydrogen which contains less carbon monoxide than the carbon monoxide-enriched gas 

and less hydrogen than the hydrogen-enriched gas and possibly also a methane-

enriched gas, and/or a nitrogen-enriched gas, means for passing at least a portion of at 25 

least two or even each of the following three gases: the carbon monoxide-enriched gas, 

the hydrogen-enriched gas and the residual gas containing carbon monoxide and 

hydrogen downstream from the source, and possibly upstream of the compressor, to be 

purified in the purification unit and separated in the separation unit, and means for 

initiating the return of at least a portion of the at least two gases as claimed in the flow of  30 

synthesis gas originating from the source upstream of the compressor. 
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As claimed in other optional aspects the apparatus comprises: 

- a storage unit downstream of the compressor and upstream of the purification 

unit, this storage unit being connected to the feed pipe of the compressor by means 

which do not pass through the compressor. 

- means for passing gas from the storage unit upstream of the compressor as 5 

claimed in the flow of synthesis gas originating from the source upstream of the 

compressor. 

In particular, in the case where the synthesis gas is compressed upstream of the 

cryogenic distillation apparatus by a compressor (as for example when the synthesis 

gas comprises a residual flow (that known as “acetylene offgas”) from a unit producing 10 

acetylene), the synthesis gas compressor is used to recycle the fluids produced by the 

cryogenic distillation apparatus so that: 

1) a sufficient flow is maintained to the cryogenic distillation apparatus as a 

supplement to the synthesis gas flow produced by the upstream unit and sufficient to 

produce a CO flow which is less than the technical minimum for the cryogenic distillation 15 

apparatus 

2) the cryogenic distillation apparatus is kept in operation even when the unit 

producing synthesis gas is shut down; in this case the cryogenic distillation apparatus 

will be fed with only recycled gases until such time as the synthesis gas produced by the 

upstream unit is again available 20 

- To ensure that the customer is supplied with CO during the time when 

synthesis gas is not available a liquid storage unit for CO molecules is added to the 

cryogenic distillation apparatus. This CO will be vaporized while the feed from the 

cryogenic distillation apparatus is cut off. 

- A CO gas buffer storage unit may be added to compensate for the vaporization 25 

start-up time. In fact, the gases produced by the cryogenic distillation apparatus will then 

be recycled and the gas required by the customer will then originate from this buffer 

storage unit installed upstream of the control valve on the CO production line and will be 

operated at a pressure above the pressure required by the unit consuming the CO. 

- A high pressure buffer storage unit which is fed by the output from the AOG 30 

compressor and which will be connected to the suction side of the compressor may be 
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added to compensate for the time when the valves in the recycling pipes open. This 

buffer storage unit may then compensate for the first few seconds of the transitional 

situation while the valve is closing and also the very small leaks from the compressor 

and/or the CO2 extraction system. 

- Nitrogen may possibly be injected into the suction side of the CO compressor 5 

to balance out the leaks from the compressor. Nevertheless it is preferable that losses 

from the CO compressor be compensated for by topping-up with external molecules 

originating from a CO gas buffer storage unit from the CO liquid storage unit. 

Adding nitrogen in fact degrades the quality of the CO produced. 

These ideas in combination mean that a production flow of CO to the customer 10 

can always be maintained, even during short-term shut-downs of the synthesis gas 

generating unit, and thus makes the facility reliable for the end customer by smoothing 

over breaks in supply from the synthesis gas generating facility. 

The invention will be described in greater detail with reference to Figures 1 to 3, 

which illustrate methods as claimed in the invention. 15 

In Figure 1, a synthesis gas 1 originates from a synthesis gas generating unit, 

for example a reforming unit such as an SMR or an ATR or partial oxidation unit, which 

produces for example acetylene. The synthesis gas 1 contains carbon monoxide, 

carbon dioxide, hydrogen and possibly methane and nitrogen. 

The gas 1 is compressed by a compressor 3 to form a compressed gas 5. The 20 

compressed gas 5 is passed to a hydrogenation treatment unit 7 to remove oxygen and 

unsaturated hydrocarbons, producing a flow 9. The flow 9 is passed to a CO2 extraction 

unit 13, for example by scrubbing with amines, producing a purge flow rich in CO2 11 

and a synthesis gas flow impoverished in CO2 15. The flow 15 is passed to a unit 17 for 

the removal of CO2 by adsorption to remove the remaining CO2. The synthesis gas from 25 

which CO2 has been removed 19 is passed to a cryogenic distillation unit 21 where the 

synthesis gas is cooled and then separated in at least one distillation column, 

comprising for example a stage of methane scrubbing and/or partial condensation 

and/or scrubbing with carbon monoxide. The cryogenic distillation unit 21 produces a 

gas flow enriched in carbon monoxide 26, a gas rich in hydrogen 27 and a residual gas 30 

23 containing carbon monoxide and hydrogen, which contains less carbon monoxide 
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than the gas 26 and less hydrogen than the gas 27. The carbon monoxide-enriched gas 

flow 26 is compressed in a compressor 33. A gas flow 31 from the outlet of the 

compressor 33 is returned to the cryogenic distillation unit 21. The flow 37 represents 

losses of carbon monoxide-enriched gas from the compressor 33. The gas coming from 

an intermediate stage of the compressor 33 partly forms a product 39. 5 

If the synthesis gas flow originating from the synthesis gas source is zero, all 

these three products 23, 27, 39 are returned to purification. The hydrogen and the 

residual gas need to be compressed in the compressor 3, but the carbon monoxide can 

be compressed to the pressure required in the compressor 33 and recycled downstream 

of the compressor 3. Thus the gases 23 and 27 need to be passed upstream of the 10 

compressor 3 whereas the gas 26 can be recycled upstream or downstream of the 

compressor 3. 

While the method is in nominal operation the outputs from the separation unit 

are nominal outputs. 

When operating with low or zero synthesis gas production, 15 

i) x% of the nominal output of the carbon monoxide-enriched gas and y% of 

the nominal output of the hydrogen-enriched gas are passed to the separation unit (16, 

21, 41) when the flow of synthesis gas is below a threshold, x and y differing by at most 

5% and/or 

ii) y% of the nominal output of the hydrogen-enriched gas and z% of the 20 

nominal output of the residual gas are passed to the separation unit (16, 21, 41) when 

the flow of synthesis gas is below a threshold, y and z differing by at most 5% and/or  

iii) x% of the nominal output of the carbon monoxide-enriched gas and z% of the 

nominal output of the residual gas are passed to the separation unit (16, 21, 41) when 

the flow of synthesis gas is below a threshold, x and z differing by at most 5%. 25 

For example, if the synthesis gas flow is not zero but is less than a threshold, a 

percentage of x% of the carbon monoxide-enriched gas, y% of the hydrogen-enriched 

gas and z% of the residual gas may be passed to the purification unit and then to 

cryogenic separation. Percentages x, y and z are preferably the same, but may differ by 

less than 5%. 30 
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When at least a portion of the carbon monoxide from the compressor 33 is 

recycled, nitrogen gas 35 may be injected at an intermediate level or at the suction side 

of the compressor 33 to compensate for leaks from the compressor. 

Figure 2 differs from Figure 1 in that hydrogen-enriched flow 30 is passed from 

adsorption unit 17 which removes water and CO2 to an adsorption purification apparatus 5 

41. This apparatus 41 produces a hydrogen-enriched gas 43. Hydrogen-impoverished 

gas 47 from apparatus 41 is mixed with the residue 49 from apparatus 21 and 

compressed in a compressor 53 to provide a pressurized residual gas. 

Thus, if synthesis gas 1 is no longer produced or is produced in small quantity, 

at least some products from the cryogenic distillation apparatus 21 are recycled 10 

upstream of the compressor 3, possibly after an additional treatment stage. In addition 

to the rest 51 of the gas from the intermediate stage of the compressor 33 or instead of 

the gas 51 at least a portion 45 of the hydrogen-enriched product 43 and/or at least a 

portion 55 of the residual gas originating from the compressor 53 can be recycled 

upstream of the compressor 3. 15 

Figure 3 differs from Figure 1 in that a portion 4 of the synthesis gas is drawn off 

from the compressor 3 at an intermediate pressure for portion 4 and at the final pressure 

of the latter for portion 4 and are not processed in units 7, 13, 17, 21. Portion 4 is sent at 

the final pressure of the compressor 3 to an adsorption separation unit 16 called PSA 

where it is purified to form a hydrogen-enriched flow 52. Residue 18 from the adsorption 20 

separation unit 16 which is hydrogen-impoverished is mixed with the residual gas 49 

from the cryogenic apparatus 21 and the mixture is compressed in a compressor 22 to 

form a gaseous fuel 20. Synthesis gas portion 12 can be mixed with the gaseous fuel 

20. 

If the synthesis gas 1 is no longer produced or is produced in a small quantity 25 

below a threshold, at least the following three gases are recycled downstream of the 

synthesis gas source and possibly upstream of the compressor 3: 

i) at least a portion 51 of the carbon monoxide-enriched gas 39 originating 

from the cryogenic distillation apparatus 21 

ii) at least a portion 45 of the hydrogen-enriched gas originating from the 30 

adsorption separation unit 16 
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iii) at least a portion 14 of a residual gas containing hydrogen and/or carbon 

monoxide originating from the cryogenic distillation apparatus and/or the adsorption 

separation unit 16, which contains less carbon monoxide than the gas 51 and less 

hydrogen than the gas 45, and possibly also 

iv) a portion 6 of the compressed synthesis gas drawn off downstream of the 5 

compressor 3, stored in a storage unit 8 while the flow of synthesis gas is above the 

threshold and returned via the pipe 10 and a valve. 

Preferably the percentages of recycled gases will differ little in order to 

reconstitute the synthesis gas by mixing the various products 45, 51, 14. 

To ensure that there is sufficient carbon monoxide for the customer, a liquid 10 

carbon monoxide storage unit 24 within the distillation apparatus 21 and/or a gaseous 

carbon monoxide storage unit 38 fed from the compressor 33 by the pipe 36 can be 

used to supply the shortfall of carbon monoxide. The liquid from the storage unit 24 is 

vaporized in the vaporizer 25. 

In particular, if most or all the carbon monoxide produced in real time is intended 15 

for recycling, the carbon monoxide stored in the storage units 24 or 38 can be used to 

supply the customer. Thus for example valve 40 will be opened to supply carbon 

monoxide from storage unit 38 to the customer if synthesis gas 1 falls short. 

In a preferred variant, which may be used in all the methods as claimed in 

Figures 1 to 3 using the pipes present and adding the required storage units, recycling 20 

can be carried out as follows. 

Initially the synthesis gas flow falls below a threshold or stops. First of all a start 

is made on opening the recycling valves for at least two fluids produced while 

processing the synthesis gas. The synthesis gas is recycled from the storage unit 8 (or 

the pipe downstream of the compressor 3 if its volume and pressure permit) upstream of 25 

the compressor 3. Once the recycling valves are open, at least the following three gases 

are recycled downstream of the synthesis gas source and possibly upstream of the 

compressor 3: 

i) at least a portion 51 of the carbon monoxide-enriched gas 39 originating 

from the cryogenic distillation apparatus 21 30 
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ii) at least a portion 45 of the hydrogen-enriched gas originating from the 

adsorption separation unit 16 

iii) at least a portion 14 of a residual gas containing hydrogen and/or carbon 

monoxide originating from the cryogenic distillation apparatus and/or the adsorption 

separation unit 16, which contains less carbon monoxide than the gas 51 and less 5 

hydrogen than the gas 45, and possibly also 

iv) a portion 6 of the compressed synthesis gas drawn off downstream of the 

compressor 3, stored in a storage unit 8 while the flow of synthesis gas is above the 

threshold and returned via the pipe 10 and a valve. 

In some cases all the output from the separation apparatus comprising the 10 

scrubbing separation apparatus and/or distillation separation apparatus and possibly the 

adsorption unit is recycled upstream of the synthesis gas compressor. 

It is also possible in all the figures that the carbon monoxide-enriched gas 51 

may be recycled downstream of the synthesis gas compressor 3. In this case the gas 51 

can be drawn off at the outlet pressure from the compressor 3. 15 

It is also possible to recycle at least two products and also to pass a gas 2 rich 

in a synthesis gas component originating from an external source other than the 

separation apparatus upstream or downstream of the synthesis gas compressor. This 

gas 2 may be natural gas from a pipeline or a synthesis gas from another source. 
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Claims 

1. 	A method for separating a synthesis gas containing carbon monoxide and 

hydrogen wherein: 

	

5 	 i) 	a synthesis gas flow (1) originating from a synthesis gas source is 

compressed in a compressor (3) 

ii) the compressed synthesis gas (15) is purified in a purification unit (17) to 

remove water and/or carbon dioxide 

iii) the compressed purified synthesis gas flow is cooled 

	

10 	 iv) the cooled synthesis gas flow is separated by scrubbing and/or distillation 

at a cryogenic temperature and possibly by adsorption in a separation unit (16, 21, 41), 

and 

v) 	at least the following three gases are produced in the separation unit: a 

carbon monoxide-enriched gas (26), a hydrogen-enriched gas (43), a residual gas 

15 containing carbon monoxide and hydrogen (32, 47) which contains less carbon 

monoxide than the carbon monoxide-enriched gas and less hydrogen than the 

hydrogen-enriched gas, characterized in that only if the synthesis gas flow passed to the 

compressor is below a threshold or zero, at least a portion of at least two or even each 

of the following three gases: the carbon monoxide-enriched gas (26), the hydrogen- 

20 enriched gas (43) and the residual gas containing carbon monoxide and hydrogen (32, 

47) is passed downstream of the source, and upstream of the compressor, to be purified 

in the purification unit and separated in the separation unit. 

2. 	The method as claimed in claim 1, wherein: 

	

25 	 a) at least one portion of the compressed synthesis gas (6) is stored while the 

flow of synthesis gas is above the threshold and 

b) 	at least one other portion of the compressed synthesis gas and at least a 

portion of at least each of the first three gases from stage v) are passed downstream of 

the source, and upstream of the compressor, to be purified in the purification unit 
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and separated in the separation unit while the flow of synthesis gas is below the 

threshold. 

3. The method as claimed in claim 1 or 2, wherein at least a portion of at least 

	

5 	each of the three gases (26, 32, 43, 47) from stage v) downstream of the source and 

upstream of the compressor (3) only if the flow of synthesis gas is below the threshold, 

or if no flow comes from the source. 

4. The method as claimed in one of the preceding claims, wherein 

	

10 	 x% of the nominal output of the carbon monoxide-enriched gas and y% of 

the nominal output of the hydrogen-enriched gas are passed to the separation unit (16, 

21, 41) when the flow of synthesis gas is below a threshold, x and y differing by at most 

5% and/or 

ii°) y% of the nominal output of the hydrogen-enriched gas and z% of the 

	

15 	nominal output of the residual gas are passed to the separation unit (16, 21, 41) when 

the flow of synthesis gas is below a threshold, y and z differing by at most 5% and/or 

ii) 	x% of the nominal output of the carbon monoxide-enriched gas z% of the 

nominal output of the residual gas are passed to the separation unit (16, 21, 41) when 

the flow of synthesis gas is below a threshold, x and z differing by at most 5%. 

20 

5. The method as claimed in one of the preceding claims wherein a portion 

(36) of the carbon monoxide-enriched gas is stored in a storage unit (38) and the rest of 

the carbon monoxide-enriched gas is passed to a customer if the flow of synthesis gas 

is above the threshold and the carbon monoxide-enriched gas originating from the 

	

25 	storage unit is passed to the customer if the flow of synthesis gas is below the threshold. 

6. The method as claimed in claim 5 wherein if the flow of synthesis gas is 

below the threshold, all the carbon monoxide-enriched gas passed to the customer 

originates from the storage unit (38). 
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7. The method as claimed in one of the preceding claims wherein the 

synthesis gas (1) is a residual gas from an acetylene production unit. 

8. The method as claimed in one of the preceding claims wherein if the flow 

of synthesis gas is above the threshold, a portion of the synthesis gas is stored in a 

storage unit (8) and if the flow of synthesis gas is below the threshold, the synthesis gas 

is passed from the storage unit to the compressor (3). 

9. The method as claimed in one of the preceding claims wherein if the 

synthesis gas flow is zero, the separation unit (16, 21, 41) is only fed by gases produced 

by the separation unit. 

15 

	

	 10. The method as claimed in one of the preceding claims wherein the carbon 

monoxide-enriched gas is compressed in a product compressor (33) and passed to the 

customer and, if the flow of synthesis gas is below the threshold and the carbon 

monoxide-enriched gas flow which has to be compressed is below another threshold, 

nitrogen gas (35) is passed to the product compressor to be compressed with the 

20 	carbon monoxide-enriched gas. 

11. The method as claimed in one of the preceding claims 1 to 8 or 10 wherein 

if the flow of synthesis gas is below a threshold, a gas rich in a component of the 

synthesis gas (2) originating from a source other than the separation unit is passed to 

25 	the separation unit (16, 21, 41). 

12. The method as claimed in one of the preceding claims wherein the carbon 

monoxide-enriched gas (26) is compressed in a product compressor (33), then divided 

into two, a compressed portion (39) serving as product and a compressed portion (51) 

30 	being recycled downstream of the source and/or the hydrogen-enriched gas is 

5 

10 
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compressed in a product compressor (22), then divided into two, a compressed portion 

serving as product (20) and a compressed portion (14) being recycled downstream of 

the source (43). 

5 	 13. An apparatus for separating a synthesis gas containing carbon monoxide 

and hydrogen comprising a compressor (3) to compress a synthesis gas flow (1) 

originating from a source of synthesis gas, a purification unit (17) to remove water 

and/or carbon dioxide from the compressed synthesis gas (15), means for cooling the 

flow of compressed purified synthesis gas, a unit (16, 21, 41) for separating the cooled 

10 

	

	synthesis gas flow by scrubbing and/or distillation at a cryogenic temperature possibly 

comprising an adsorption unit, means for producing at least the following three gases 

from the separation unit: a carbon monoxide-enriched gas (26), a hydrogen-enriched 

gas (43), a residual gas containing carbon monoxide and hydrogen (32, 47) which 

contains less carbon monoxide than the carbon monoxide-enriched gas and less 

15 hydrogen than the hydrogen-enriched gas, means for passing at least a portion of at 

least two or even each of the following three gases: the carbon monoxide-enriched gas 

(26), the hydrogen-enriched gas (43) and the residual gas containing carbon monoxide 

and hydrogen (32, 47) downstream of the source, upstream of the compressor, to be 

purified in the purification unit and separated in the separation unit, and means for 

20 

	

	initiating the return of at least a portion of the at least two gases as claimed in the flow of 

synthesis gas originating from the source upstream of the compressor. 

14. The apparatus as claimed in claim 13 comprising a storage unit (8) 

downstream of the compressor (3) and upstream of the purification unit (17), this 

25 

	

	storage unit being connected to the feed pipe of the compressor by means (10) which 

do not pass through the compressor. 

15. The apparatus as claimed in claim 14 comprising means for passing gas 

from the storage unit upstream of the compressor as claimed in the flow of synthesis 

30 	gas originating from the source upstream of the compressor. 


