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COMPLETE SPECIFIGATION
Process for the Synthesis of Hydrocarbons

We, DHSINPRPUSSEN - ARTLINGESETI~
ScEakt FUER Banepav une Cuewre, of
Homberg, Niederrhein, Gormany, s Ger-
man Company, da herehy deelare the

b invention, for which we pray that o

.- batent may be granted to us, and ile
method by which it i to be performed, to
be perticularly deseribed in and by the
following statement: —

10 The invention relates to a process for

. the synthesis of hydrocarbons.

In spite of considerabla technicul -

advance, it has hitherto only proved pos-
sible economically to carry vut the eata-
15 lytic Lydrogenation of carhan monoxide
- aeeording fo the Fischer-Tropsch process
and aceording to the more vrecent K%elbel-
Fagelhardl process, by rescling esrbon.
monoxide with stcam, when starting gag
R0 is particularly cheap and when a VATY
large proportions of the gasevus ronstity.

sent in the starting gas are utilized.
It is an ohjeot of the inveniion lu Pro-

vide g process for the synthesis of hydro-

26 carbons wherein a cheap starting gas is
¢ msed snd wherein the ceonomic require-
 ments for industrial ulilization of g very
large proportion of the gassous couglity-
ents may be maeb.

According to the invention, a procesa
.dor the synthesis of hydrocarbong by the
- eatalytic hydrogenation of carbon ‘mon-
oxide vomprises the use, as starting gas,
of Dblasi-furnace gas obtained in the
smelting of jron, converting part of the
<1 -sharting gas with steam or adding hydro-

“gen or & carbon monoxide/hydrogen mix-

turs and for.steanm. to the starting gas con-

tacting the gas mixture so obtaimed with
40 o carbon monoxide hydrogevution ecata-
‘Iyst under conditions of tempsratnre and

- pressure effective for the synthesis of

Eydrncar’bons, scparaling hydrocarbons

and oxygen-eontuining organic  cOm-
45 pounds from {he synthesis exit gas 1o
rioleave an end gas, separating carbon di-
- oxide from the end gas to leave a nitvo-

en-ricli end gas, empinying the earbon
gioxide 8o obtained for the treatment of

{Price 35.0d] .
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iron or iron wre or for the geuaration of 50
carbon monoxide for the synthesis, and
passing the nitrogen-rich end ges for use

In the synthesis of ammonia.

The extensive planty required for the -3
removal of sulphur from the synthesis 55
2 of the Fischer-Tropsch process, are no

ouger necessary. The blast-furnace gas
may either be admixed with a carbon
monoxide-hydrogen, synthesis gas which

18 egpesially prepared for carrying out gQ
the Fischer-Tropsch synthesis, or it way

be convarted in known manner inta a.gas

of 3 CO: H, ratio suitable for the Fischer.
Fropsch synthesis, by eonverting part of ©
the GO with steam m g woler gas shiff G5
reavtion, and removal of the €0, so
formed. Ti iz even raove advantageous tu
use the blagt-furnace gas acoordin r {0 the
more reecent process of Kuelhnﬁ]'ﬂnvel-
hardi directly for the synthesis of hydre-
carbuns and “oxygen containing deriva-
tives thereof ufter the admixbure of
steam, thas obviating the use of the much
more expensive hyfdrogen. .

In the hydrogenation of carbon mon-
oxide with hydrogen or steam, it has
beer found tu be particnlarly adven-
tageous {o use highly active iron cata-
lysts, because under these reaction condis )
tions the hydrocarbon synlliesis proeceeds 8¢
to substantial extent with the formation
of carbon dioxide. The earbon divxide in
separated from (he synthssis exit gas and
is returned tn the smelting proocss,
whereby it is reduecd tu carhon monogide 85
by reaction with the ocoke in the blast
furnace. The carbon dioxide formed in
the hydrocarbon synthesis and separated
iram the synthesiz exit gas. may also be .
usad for the yeneration of waler for use 9§
in the hydrocarbon synthesis: in  suech
cass reduction of the earbon dioxide to
carbon monoxide alse veours in the red--
hot coke bed. The carben divxids may alsp
he used in iron or steel works, for exanple 95
fur the refining of slesl. The reioval of
the carbon divxide from the exit masne ot
the Fischer-Trapsch snd Euelbel-Engel-
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<% hardt spntheses is advantageously offeats
- by wubing with water uader ‘pressure.
When further Hquid and gaseous hydre-
carbons are withdrawy from the ang gas,
5 there remaing g nitrogen-rieh end 208 Can-
balning only negligﬂ;lé'qu&ntitie& of ear-
bow dioxide, cavh _
" hons and hydvogen. This nitrogen-rich:
cad gas, which ig completely frec from
10 sulph

thesis atter any ymal) amounts of earbon
dioxide und carbon monoxide still present
have been removed in known manner, Is,
this manner it 3 - 351ble to- pbtain nifrg-
gcn-rich gases wﬁioch contain from 989,
0 4% of N, and are vompictely free from

sulphur, - The amoynts of

15

) deseribed. The O 1
fieation of the nitrogen-rich gos may e
passed g - the  hydrocarboy synthesis
together with {He b ost-furnace gag.

Purthermore, the- bydrocarbons of Jow

25 mwoleculay welght formed iy The Hydro.
carhon synthiesis, may he Pbassed to the
smelting provess, :

By catrying outthe
des.c_ribed, ‘o practics,

4 trial utilization of ali

1o0ess hereinbefore
¥ complete indys.

be secured. -

e invention ig

88 lowing example ; —
- - - Exaupns: '
H00 normed oubie metres of blast-fur.
mace gas of the following eomposition by

volume ; — S
C V0% of 00,
" 04.0% of GO
- RO0Y% of H,
S7T.0% of N, - . .
with 96.4 Filograms of steam
40 25d passed at g gauge pressura of from

ulty of approximately 400 tp 50)
per volumpe of catalyst per hour, and at
2 femperasure of approximately 280° (1.
50 iuio 8 reactor suifehle fop the liydrocars
bon’synthesis and provided with cooling.
means. The catalyst in the raaclor ponl
sisted of approximately 100 papts. Fe, 10
x PAI8.Cu,- 10 parts Mgl » 50 parts Kiesal:
85 gubr, snd -i%Pof E,CO,, all by weight,
“With & CO "conversion of
were formed in the “syuthesis 63 Iilo.
grams of hydrocarbong confaining three
91 more earbon atyms in_the molecule
80 which in }mnwj:a. manner

Rk

.mal cubie

on mopuxide, hydrogar

ur, is chiarged fo the ammgnis AFLs

~obteined (maximum 81Q cupic. metres

iﬂustr;t-ed in the fol- k

1% there' b

- employing the carbon dioxide 50 obtamed

——

nor- 66

The end gas, whioh comprised 920
following eom-

meires, had the
position by volume: —
81.4% 00,
229 00 :
3.8% H, - T0.
1.1% hydrosarhons (C-number 1.5)
0% W,
The. varbon dioxide (maximum 288

eithig metres) way serubbed from this

end gas Ly washing nuder pregsure with 75
water and alkalina media, sad wag pasaed
o the iron works for uge in the smelting

"DTOgess, or in the refiving of gleel, INe

(raximum

680 cubic metres)
ollowing

washed ggs
romrposition  hy gy

had * {he
rolume :—
3.2% 0 ) .
4.7% H
. 1.6% hydrocarbong (G'mimber'l.ﬁj
Y0.5% N, -

o . . BB
The earbon ‘mouoxide wis waghed out

- of this gus in known manner with -a

.

copper sali sohrtion, and the “gas  thug
had  the
volume : —

48% of H, - -
1.6% of hydrocarhons :
e vontaining almost 949, of N,, 85
was absolutely free #rom sulphnr, and
could, therefore he passed directly to g
ATAMONIs  synthesis, N
washed out from the gas was added to the =
blast-furnape E}as fed to the hydrocarhon 100
synthesis reacfor. .

Iy this wanney g1 of the eonstifutents
of ‘the blagtfarnuce gas were econoxgie-
ally viilized nnd neither the blast-furnaee
248 nor the nitrogcn 828 wers subjected to 10§
a gulphur—-puﬁfymg step. )

- What we olaim 3g..

1. A process for {he synthesis of hydro-
carbons by the catalytic hydrogenation of
parhon nenoxide, whic ocomprises  the HO
Us; 23 glarting mas, of blagt-furnace fas

following eomposition

5" obtained in (ha smelting of iron, eon-

verting part of the starting gus with
steam or adding hydrogen or a curhon
m;u;loxid-aglhydr@gen mixture  and/or 115
steam fo the starting gas, cobtacling the
gas mixture g obtained with »  sarbon
monoxide bydroganation datalyst under

y _Bynthesis of |
1S, sebaruting hydroearbons and - Oxy-
gen-nontaining oreanic compounds from
the syuthesis exit gas to lewve an end
oo, sepa-ratihg'car%un dioxide from the
end gas o leave y nitrogén-’rich end pgas; "

effeative’ for he 120

or the treatment of iron op iron, oré ar
for the generativy of carbon monoxide for
the synthesis, ‘and bassing the nitrogen-



742,913

[

rich end
amnroliiy,

3. A proeess according to (Haim I, in
whirh part of the starting gaz is converted
with sieam and the carbon dioxide formed
1s removed from the mixture,

8. A process acconding to Claim 1 or
Claim 2, in which the earhon monaxide
hydrogenation ealalyst is an iron cata~

gas for use in the syathesis of

10 lyﬂt;

4. A process aceording to any ome of

3

the preceding claims, in which the carlon
dioxide is separated from tha snd gas by
serubbing the end gas with water ander
pressure, )

5. & process for the synihesis of bydzo-
carbons, substantially ns hereinbefors
desvribed with reference to the example,

EDWARD EVANS & CO.,
14—18, High Tolbors, Tondon, W.0.1;
Apeuts for the Applicants.

Leamington Spa: Printeq for Her Majesty's
Pablished at the Patent

Stationery Qfice, by the Courier Press—1956,
Office, 25, Southampton Buildings,
copies may be obialped

London, W.C.%, from which
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COMPLETE SPECTFICATION
Process for the Synthesis of Hydrocarbons

We, RIRIXPREUSSEX AKTIENGESEIL-  Iron or irow org or for the geueration of 50
SCHA¥Y FUER BERGRAT Uyp Cueyim, of carbon wmonoxide for the synthesis, and
Homberg, Niederrhein, Germany, a Ger- passing the nitrogen-rich end gas for use
man Company, do herebr declara #ha in tha centhacia af cmmaomdia

SPECIFICATION HO. 742,918
Page 1, line 80, after wwaterd insert fgash,
Page 2, 1llne 2, For rwalingr recd fwashing?,

THE PATENT OFFICE,

10th February, 1956 DB 31561/1{17)/53488 180 2/66 R
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[ TATY  {NOTA TAMARNT Traceas nt Hoelbal-fineoal-
0.
ERRATA
SPECIFICATION No. 742,913 g

Page 1, line 20, after “when ™ fnsert “the ”
Page 1, line 21, for “proportions™® reed

“ proportion ** ¥
Page. 1, line 21, dejete “ gascous »
Page 1, lines 21—22, for “ constitnsent * read

* constituent ®
Page 1, line 80, for “ hydrocarbon ™ read

* hydrocarbons » "
Page 1, line 90, after * water * insert © gas @
Page 2, line 2, for “ wahing ™ raad “ washing
Page 2, line 12, after “ present ™ isert © there-

n ”
Tue PATENT OFFICE, i

6tk Fuly, 1956,
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45 pounds from the synthesis oxit gax to hot eoke bed. The eurbon dioxide may alsu

- leave an end gas, separating cavbon di-

oxide from lhe end gas o leave u uifro-

gen-rich end gaz, emploving the carion

dioxide s0 nbtained for the trealment of
[Price 3s. 6d.]

be wsed in iron or steel warks, for example 85
for the refining of steel. The removal of
the cavhon divxide from the exii gases of
the Fischer-Tropsch and Koolhel-Fngel-
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