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COMPLETT STECIFICATION

Improvemsents in the production of Solid Paraffin Hydrocarbons
Ly the Hydrogenation of Carben Monoxide

We, Bantgonr Avroi- & Sopsa~Panmix
(Iix. Farbenindustrie Akbisngesellschaft
“Ian Auflosung™) g Company recogniscd
under law, of Twdwigsehafen [Rhein,

Germany, do hereby deelare the inven-
tion, for which we prev that a putent

may be graunted to uws, and {he method
by which it is to he parformed, to he pan-
tienlarly deseribed in and by the folluw-
ing statement ; —

We hava found that in the reaction of
carpon, monoxide with hydrogen in the
presence of cutalyst which confain Svor
and copper in precipitated forny and alkali
metal, unexpeetedly high yields of solid
paraflin  hydrocerbons are obtained by

- using the catalysts in the presence of such
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amonmtanf ealeined snbstanves couluining
silica, as for exumple «ilica gel or kicsel-
guhr, that the molar ™tio of allali metal
oxide o silicon dioxide lies helween 0.05
and 0.25 and in parlicular between 0.08
and 0.2, Tf this ratio is exceeded, the
prodnets etill comtain relatively lavge
amounts of solid paraffin hydrocarhans,
bul an appreciable inerease in acid for-
mailon takes place; as a by-product there
are formed yndesirable amonnis of carbor
dicxide. Moreover the otherwize white
snlid produet is diseoloured dirty green to
brown and the distillation residue is dark
brown to hlack. Tf on the other hand a
catalyst 12 mged in which {he ralls of
alkali metal oxide 1o silicon divxide 15 Tesy
than staled above, the
of parafiln wax decreases considerably and
the ratie of hoerd paraflin wax to soft para-
fiin wax becomes lower.

Patassinm and sadium are the preforred
allali metals. TIb is advantageons, how-
aver, to tale cure that potassium predomi-
nates. In this case the molar rafiv of
allkzali metal oxide to silicon dioxide 1w
advantageously between .1 gud 0.16.

The relative proportions of siliceous
subslaner to the iron of the catalyst may
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formation

vary within wide limits. T4 is preferable,
Lywever, 40 nge 15 to 100, advantagenns!
20 to 60, parts by welght of silicon di-
oxide fo each 100 parts of ivon, Such
catalysts oxhibit o speeially uniform,
action and have 2 long life.

The catalysts ave propared in the wsuul
way by precipitativn, for exemple from
solutions of the salts of the said metals. Tt
is preferable to take vare that sodium,
nriginating feom the precipitant is washed
out as thoroughly as possible from the
mulst precipitated mass berause its acli-
vating action is less than that of the potas.
sium fo he udded, This washing oub of
the sedium is possible almost completely
1f the preeipifulion is earried out at a con.
gtant g valne, e waintenance of a
constant pu value muy readily be achieve]
by allowing the hot coneentrated solutions
of the metal salls and the alkali solution
tv fow uniformly {hrough How meters
intn 2 vessel in which the ealcined. finely
ground silica mel ar Lieseleuhr is sus
pended in water.

The eatalyst is preferably employed in.
highly porous form, 1.0, wilhout pressing,
for example in the form in which it ie
obteined on o healed grooved roller. Tn
order to adjust its activity in such g way
2z 13 prefaruble for the produstion, of the
highest possible vields of solid paraffin
hydrocarbons, there is first of all allowed
o flow over 1, vt about IVQ® . ahout
1000 Litres of synthesis gas per litro of
catalyst per honr (measured without pres-
sure), the charge then heing slowly
reduced o 500 lifres per litre of catalvst
pey bonr, The cutalyet may however glsa.
he prefreated at ebout IS0° ¢, with
bydrogen or synthesis mas hefore use, gz
charme of 200 Htres per litre of catalyst
per hour then being sufficient. Tn such a
frentment only o partial reduction takes
place. There iy practically no metullic
irom present in the eatalyst
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The reaclion af earhor monoxide with
hydrogen proceeds under the tsual grmdi-
tions, In particular ab temperaluves of
about 216° to 230° C. and at pressures of

& about 5 to A0 atmospheres, A special
advantage uf the said cutalyst is {hat good
vields of solid pamnfin hydrocarbons are
‘chtained even from synthesis gnses whiech
contain less cerbon moncxide {han the

10 mixtures wsually smployad for the pro-
duetion of hydrocarbons for instance Itom
initial gases in which the ratio by volune
of hydrogen to earhon monoxids is greater
than 2:1, Thus far example the waste

13 gases {rom the synthesis of methyl o1 iso-
butyl alechol from carbon monexide and
hydrogen ean be warked up into solid
paraifin hydrocarbons with good ytelds.

The folluwing axample will further

20 illustrate {his invention but {he invenjion
is 0ol restricted tn His example, The

purts ure by weight, '
Exsurin
A Lot concenlrated solutior, of iren
28 aud copper nitrales, in which the rativ of
irnm to copper 18 about 100:25, and an
equivalent amount of eoncentrated soda
solution are passed in umiform  streams
throngh filow meters in the coursr of an
hour ipte a vessel In which extremely
finely ground ealeined silicu gel is sws-
pended in water. The pm vaim in the
vessal is kept at 8.2. After precipituilon
it is heated to 80° €. and {he preeipitate
36 is washed alivost completely free from
alkali mefal with hot water in a flfer
press.  ‘The resulting moist wass is then
thorvughly kneaded and anelysed. By
the addition of potassium carbonate in the
40 caleulatéd emount, the meolar watic of
alkali metal oxide {g silicon dioxide is
adjusted so that in the finished cafalyst
it amounts to 0.135. The maist mass i
predreied on a grooved roller heafed with
steam. and shaped inio small Tods.  The
after-drying is effected in an electrical
drring chamber o 110° ¢, Lhe fnished
catalyst has a bulk density of 420 grams
per litre and contains 93 parts of enpper,
30 parts of silicon dioxide, 5.6 parts of
potussium vxide and 0.5 parh of sodium
oxide tn each 100 parts of irom.

Uver the catalyst thus prepared there is
led al 2207 C. waste gus free fron sulpliur
from the isubuiyl alcolio] syutless, ia
which the ratio by wulume of carhon mon-
oxide to hydrogen iz 1:2.7.
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luading of the catulyst minounis to wbout
314 cubic meter of gus per litre ol cata-
lyst per boar. The carbon monoxide zre- &)
nets to the ectent of 64% nnd from each
cubic metre of initial gas there ave
ubtained 48 yrams of solid and liguid pro-
duets of which V9% boil aheve 320° C.
The rativ of hard parallin wax {o soff 68
paraffin wax o the pure white product is
[.8:1. The distillation residue is only
slightly wellowisl in colour.

What we cluim is:—

1. A pracess for the production of selid 7D
paraffin hvdroearhens by hydrogenation of
carbon monoxide In the presence of cala-
ivsts which consists in carrying ont the
nrocess in #he presence of catalysts con-
taining iren and enpper 1n preeipitated 76
form, alkali metal and such an amonns of
u caleined substanee coutaining silica thot
the molur raltio of alkali metal oxide fo
silicon dioxide Jies hetween (L05 and (.25,
in partienlar between 0.08 and 0.2,

2. A process as clalmed in eluim |
wherein, when emploving catalysts con-
taining predominsafly potassium as the
alliali metal compounent, the molar ratio
of allali mefal oxide to silicon dioxide 85
lies hetween 0.1 and (.14,

3. A proeess as elaimed in elaim 1 or 3,
wherein a catulyst is employed whieh con-
tains 14 to 100, in particular 25 to 60.
parts by weighit of silican disxide {¢ each DO
108 parts by weight of iron,

4, A process as claimed in any of claims
1 to 3, wherein the eatalyst is pretreated
with the initial gas or with hydrogen
wnder such conditions that practieally no g6
metallic irva is thereby formed,

5. A process as claimed in any of cluims
[ to 4, wherein un initial sus is emploved
e wliich the ratiy by velume of hydrogen
to carhon monoxide 18 greater than 2:1. 100

fi. A procesz as clziimed in any of elaims
i to 8, wherein the waste gases {rom the
synthesis of methyl or isobuivl alecoliol
from carbon monoxids and hydrogen are
used ag the iniiizl gos.

7. The process for the producltion of
solid poraiiin hydrocarbons substantially
as described in the foregoing sxample.

8. Solid paruffin  hydrocarbong when
obtatned by the process claimed in 2oy of 110
claims 1 16 7.

J.¥. & G. W, JOENSON,
47, Linecoln’s Tnn, Ticlds, London, W.C.2,
Chartered Putent Agents, '
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