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PROCESS AND PLANT FOR THE SEPARATION OF A MIXTURE OF 
HYDROGEN AND/OR AT LEAST ONE. HYDROCARBON AND/OR NITROGEN 

AND/OR CARBON MONOXIDE 

The present invention relates to a process and 
a plant ·for the separation of a mixture of carbon 

monoxide and/or hydrogen. and/or at least one 

hydroc~rbon and/or nitrogen. 

5 · Known plants _for the separation of mixtures of 
car~on m~noxide and.hydrogen include.only_ tray columns. 

Although the us~ of p~ckings has become 

commonplac~ for dist~llat.iqns of othe:r: types, such as 
. . 

air disti-llation, the equilibriwn coefficient of· air is 

10 substantially. di~ferent from that of mixtures of carbon 

monoxide, hydro.gen- ancl/or methane .. 

In systems with met.ha~e washing (Figure 1) the 

synthesis gas under pressure cooled-to -180°C is ·washed 

with liquid methane in the column KOl, the carbon 

15 monoxide is entrained ·into the bottom.of the column and .. · ·. 

hydrogen is pr~duced at the top. 

The dissolved hydrogen is then removed in the 

intermediate press~re flash· column·· K02. The · CO/CH4 

~i~ary . is then ,· · separated in the low pressure 

20 distillation colwnn K03. Gaseous CO is produced at the 
top, the liquid. methane produced· at tJ::ie bottom l?eing 
p~ped.· ~nd recycled f~r-· washing .in KOl. 

25 

·The refrigerating power is produc~d in a co 
cycle. 

In systems with par.tial condensation (Figure 2) 

the synthesis ·gas, washed of .its methane in Kll by 

liquid co originating from BOl, is ·cool~d .to the lowe-s.t · 

_possible temperature, the restriction being the .. • . 

solidification temperature . ot CO; the liquid coridensed 
· 30 in B02 is essentj,a·lly co. 

The flash columns K12 and Kl3 remove the 

dissolved hydrogen, respectively, in the bottom liquids 
·of Kll (me.thane-rich} and in the liquids of the pot B02 

(CO-rich). 
35 The liquids originating from the columns K12 

and Kl3 then feed the distillation column Kl4 where the 

CO/CH4 separation takes pl~ce. 
The refrigerating power is obtained by hydrogen 

·ekpansion.in turb~nes. 
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In the particular case where 

presen~,- an N2/CO se~~ration column 
downstream of·tlie CO/CHc column. 

nitrogen is 
can be added 

According to· a subject-matter of the invention· 

S a plapt is .. Provided. for .. separating a gaseous mixture· 
incl~ding · hydrogen arid/or at least one hydrocarbon 

and/o:i;: nitro_gen. 'and/or . carQon mo~oxide, including a 
washing column. an~/o; a ·flash COl\lm!l and/or a 
distillation, ·column, · ci'i-.ra.cterized in ·that . at ··least one . . . . . . . . 

l·O of these columns conta,ins pa_ckings_. 
The ·packings a:re preferably. structured 

~ac_kings. 

Accorpi.ng to another· sUbject--matter of the 

invention a _proce~s. is proV:ided for the separati_on of a 

1$ gaseous mixtur~ incl.\ld,inq hydrogen and/or at least one 

hydrocarbon and/or.nitro9en and/or carbon monoxide in a 
.system of columns including at least one column, this 

column containing at· least one section of packings. 

According ~o · ·pther ·.embodiments . a process is 

20 provided in .which, the_ packings are struc~u·red packings 

which have a density of ~etween 400 and lOOO.m2/m3 • 

The packipgs can therefore be .installed ins.ide 

the washing, flash and distillation columns. 

In the cas~ of columns operating at low 
25 pressure, such as the columns for distillation of 

ca.rbon mono~ide and methane or carbon monoxide and 
nitrogen, the_ pressure· _drops are. relatively high in the 

case. of conventional·trays. 

The use of pac~in9s enables the pressu:z::e drops 
30 .. to be divided by 10. If the low pr~ssure at the exit of 

the equipment .is fixed, ·it is therefore possible to 

distil at lower pressure and to achieve an ene.rgy 

saving of a few per cent. 

35 

The packings allow the height and the diame~er 

of the washing .and distillation columns 

By replacing the trays with packings 

density of 870 m2/m3 _ the height of the 
reduced by apprQximately 20t. 

to be reduced. 

which have a 

column can be 
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In the case of flash columns, which have a gas 

flow rate which is low and ve.ry variable between the 

bottom and the top, the perforation of the trays is 

tl:J.erefore weak and very._ "different from one tray to 

5 another, making_ th~m difficult .to prod~ce. 

I.n addition~ when a H2/CO/CH4 mixture is 

di.stilled, tile flow ra~es vary· greatly within. ~he. same 
. . 

'· se~tion-.· · Th~s ·does -not pr_esent any· problem with ·a 

· packing, but m~·kes tra_ys tric.ky to use. 

10 ·The structured packings of the invention ma~ be 

of the intez:sect~ng co.rrugat:ed type. 
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Ci.AIMS 

1. . Plant. for .separating a gaseous . mixture 

incluci:i,.ng . ·-~yd_l';ogen and/or at least one hydrocarbon 

5 and/or nltrogen ··and/or carbon mc:;moxide, including a 
washing column. (KQl, ·Kll) and/or a fl_ash column (K02, 

K12, Kl3") · ~nd/or· a dtstiliation col:u~. · (K03, K14), 
. . .. . . 

cnaracterizeci .in that at· .least one of these . columns 

c.on~ains pa·(:°k.ings_. 

10 · 2·. ~lant· according to . Claim l, in which the 

packing_s are . structured packings. 

3. -Plant · a.ccordi'ng to ·c1aim · 2, in which the' 

p~ckin9s h~v~ a den~tty of 400 m"lm3 to ·10.00 m2 /m3 • 

4. .Process for the sepa~ation of a gaseous mixture 
15 including hydrogen_ . and/or at least one hydrocarbon 

and/or nitro9en and/or ·carbon monoxide i-n a system of 

co_lumns- inc;luding at . lea~t. one co.lumn, this column 

containing at ·],.east one section of packings. 

5. Process ac~ording t~ Claim 4, in which the 

20 packings are str~ctured packings. 
6. Proces·s according to Claim . 5, in · which the 
packings -have a density of betwe·en 400 and 1000 m2 /m3 • 
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