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COMPLETE SPECIFICATION
Process for producing Sclid Paraffins

We, STIUDTEN- UND  VEAWERTGNGS. . Furthermors, catalylic rencilots  of
GESELLSCHAFT Mrr LESCARINKEER Hav-  carbon monoxide and hydrogen under 55
186, of 2, Kaiser-Wilhelm Platz, pressure in the presence of iroh catalysts
Malbeim - Ruhy, @Germuony, Manulace are known, These reaclions ave carried

5 turers, a body corporate organised and out cither in vertically or horizontally
cxisting under the Laws of the German disposed reuction tubes. A prefevential
State, do lereby declare the nature of prouuetion of parafinasareaciion product O -
this invention and in what manner the has not beeu vbserved. The iren catalysts
same is to be performed, to be parlicu- employed: in the known metbod are

10 farly described and ascertuined jn and by unsuifable for the continuous productiou
the following statement :--. of auy considerable quantities of pavaffin,

The pre-wni; invention consists in @ Furthermore, . carbon  monoxide and §5
process for the prefersntial recovery of hydrogen huve been caused o reaet under
parafin that is snlid at reom temperature a Ligh pressure, such as 5 or 80 atmo-

15 from gases containing carbu_n monoxide wpheres, -in ‘t_he presence  of  cobalt
and hydrogen; the process is carried out catalysts, ~When carrying ouf these
by passing fhe pasey that contain carbon reacilons the - pusmbﬂﬁw of producing 70
monoxide and hydrogen over immovable paraffic was thought of bul paraifin would
cubalt ecafolysls al £c1npcmimes below Lot bhave been. preferenmtinlly produced

20 250° (. and under pressures 1hot are w  under the reaction conditicos employed,
multiple af the pressure of the atmo- in faet the reaction products obtained
sphere, the cobalt catalysts having first wers normally liguid and gaseous hydro- 75
been jmpregoated with parafin that is  carboms.  As  alrewdy stated, it s
solid 2t room temperature, without the necessary, fer the purpose of 11111313-121113

25 paraffin filling fhe spaces between the the desired formation of paraffin, that the
partieles of contact material, the catalyst catalyst be so impregnated with paraffin
being further so disposed thut the purafin that the spaces between the particles of gp
produce] can continuously drip from jt. the contact substance shall not be dtlled

Li is well known that when beneine b & tu say, it iz possible

80 symthesiz is being effected under atmo. either o commence with a well
spheric pressure im areordance with the lwpreguated cubalyst or to allow the
process of the prior British Patlent No. cutalyst 1o Decume ihus thoroughly 85
255,818 from gases containing earbon impregnated during synthesis. In the
IIIUIlﬂ\ldﬁ and hydlgcren in the presence of jatter vase the ::l‘l‘-fji_l'flng pP.I'!'.Clll amountg to

35 highly aciive calalysts Llhal contain several days, llutb is to say the cabalyst
metals of the eighth group of the periodic 15 converted duting the starting period
systen, a,hpha‘;m hydrocarbong  having inte u condition jn which the formation @90
tuite different boiling puints ave formed, of solld pareflin Iy very much facilifated.
included amang them being soli] paraffin. In fthe already proposed conversion

40 The amount of paraffin varies, according under pressure of gases conimining
te the comdilion under which synthesis is  hydregen and ‘curbon monoude, in the
earried out, between 4 and L%, and is Dresence of cobalt catalysts, the reactions 85
thus in quantity far below the other were however, always lnturupled after a
reaction products.  Thus, by fur the lew homs, at most after oue night, and

45 preater part of the reaction products then the catalysts were exposed to oxidla~
passes oub of the reaction chamber in the tion in air. This alternate use of a
torm of vapour or gas.  The relatively mixture of hydrogen and carbon monoxide 100
small quantities of paraffin remainming on on the one hand, and air on the cther,
the catalyst sre removed from the rendered nnposslhle a thurough impregna.

50 catalyst by extracblon or other kuown #Hon of the catalyst with ])araiﬁn an

means at the end of a sulluble period.
that is to say after several wesks or
months,

{ Frioe 1/-]

therefore made the recovery of paraffin
impossible.  Morcover, the apparetus 104
employed in the method referred to did
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not appear o be altogether suitable for
varrying ouf the process aecording to the

invention because the zeaction produets @

could only pass out of the horizentally
§ dispused reaction tuhe laterally, for it Is
important to the method claimed that the
parailin produced in the reactiva shull be
cepable of running off from the cutalyst
in order that it may not be necessary for
10 the lailer to be withdrawn from the
reacting gases in the paraffin pouvl that
forms during the process.
The process of the invention may be
carried out by passing over cobalt catalysis
15 amixture of carbon monoxisle and hydrogen
in the proportion of 1:2 ab temperatures
below 250° C. and under pressureg of
more than 2 atmospheres, for example 4
to 10 or 20 atmospheray or over. A% the
same tume care has to be faken thap by
known means the reaction heat i carried
off and the temperature maintained
eonslant. Tt iz important that the
paraffin forming on ihe catalyst shall be
25 permitted to flow off, so that it is not
cxposed to  further change, If the
parafin  that is formed during the

20

reaction were uwot drawn off there would

soon be formed 2 paraffin pool ip which
80 the caiulyst would be imimersed ang the
reaction gases would be scresned from the
catalyst, Further, to seenre the solig
parailin _ desired the catalyst must, as
already indicated, be thoroughly impreg-
35 mnated at the oufset with paraifin, or i
must be well impregnated during a
starling period amounting to several
days, the particles of the catalysts not
nndergoing cheage eithar in condition ur
Posilicn. At pressures of over 100 atmo-
spheres the cobalt is slightly velatilised
into earbonyl. i
Lowever also possihle at these pressuzes.
Instead of a gas mixbure containing
45 rarbon monoxide and hydrogen in the
proportivn. of 1:2, pas mixtures having

40

some other ratio of csrbun mopoxids to .

hydrogen, ga well as gases dilnted with
other constituents, may be used, C
50 It 4s possible to employ as calalysts,
inter alia all those that contain cobalt or
cobalt together with other eatalytio

agents, such ag can be used for benzine

synthesis. To facilitate ilie draining of
65 of the parefiic, the cafalyst iy advan-
lageously provided in vertieal reuclion
chamhbers, the reaction products being
drawn ofl at the bottom of the vessel;
vertical reaction chambers are not how-
éver essential. Thus, comversion can he
effected for example in obliquely disposeq
charabers, or the cafalyst may be laid on
horizontal perforated sheets of metal,
steveg 0 bhe like, .

B85 1f a pressure of about 5 to 20 afmo-

60

spheres s

Formation of parsifin is.

employed, the cutalyss
maintaing almost unlimited eficiency in
comparison with former syntheses with
carbon monoxide and hydrmgen,
Exavreie 1. 70

4 litres of gus per hour caleulated at
ulmospheric pressure and containing $0%
of cargon monexide and 60% of hydrogen,
is passed over a wrunulated and reduced
catalyst of cobalt thorimin and kieselgulir 75
produced by preﬁiﬁaﬁuu znd containing
4 grammes of cebalt, which, lying on
wire guuze, is confained In a verkical
préssure tube opon ai the bottom the gas
being at a tewperature of 190° C. and o 80
pivgsure of 4 atmospheres, The contruce
tion of the gases resuliing from econwver
sion amouuils to 76%. The remoinder
consisls for the greater part of uncon-
verted earbon monoxide and hydrogen, B3
alse of unifrogen and gaseous hydro-
carbons.  The yield of paraffin leaving
the catalyst and solid at rocm temperature
amounts, counting from the serond day,
to from 30 to 100 grammes per cubia 90
neire of gpas mivture admitted, Ahout
1% of this paraffin is inseluble in bailing
ether, and 1t has a melting poigt of from
110 to 114° Q. The purt of the tube
whicl extends beyond the reaotion gome 95
wust lead to a storage vessel at a
temperature higher than tha melting
poiny of paraffin in order to avoid an
accumulation of paraffin in the catalyst
mass. The waste gas from the reaction
contains about 20 grammes of benzine.
The activity of the catalyst remaing
vniferm for many months,

Lixamery 2,

The process is curried out at 10 wimo- 105
sphieres pressure with the calalyst refarra]
to in Example 1 and in the same
apparatus, af the same temperature, and
with the swme gunantity of carbon
monoside and hydrogen gas, Witk a 110
contraction of approximately 769 per
cubie mefre of mas, 100 to 110 grammes
of paraffin solid at roowm temperature are

G0

* obtained commencing on the third day:

13% of this produet is insolubls in 115

boiling ether, and it hye z Inelting point

of from 110 4o 114° C. The wasts £as

[ the reaction containg sbout 20

grammes of benzine, The activity of the

catalyst does not change for montlhs.
Exsurrr 3,

In 1he samse apparalus at the same
temperature and with the same mixture
of carbon monoxide and hydrogen, the
process is carried oub st 20 atmospheres 125
Dressure with the catalvst referred tn in
Ezample 1. Approxzimately 120 grammes
of parafiin solid at room temperature are
obtained with' a. conttraction of from 75 §p
80% per cubic melre of gas. The tota) 180

120
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quantity of erude paraffin {approximately
120 grammes) obtained per cubic meire
from the fourth day does not muelt
vumplelely until it is over 1007 C.; it is
pure white and is almost odourless, 22%
of the paraffin is insoluble in boiling
ather, and its melting point lies between
110 and 114° C. The waste gas from the
reaclion alse containg about 20 prammes
of benzine. The aetivity of the catalyst
remains for months, If after a lengthy
cried the vatalyst be extracted it will be
ound to contain paraffing having a
mehing point which is higher than that
just described (and heretofore generally
known) nemely, 130° C, or over.
 We disclaim the step of iriekling
liquid media, such as liquid hydroearbons,
vver the catalyst during the conversion
rezction. We further disclaim such
conditions of low pressure as will permit
the puraffin Impregneting the catalyst lo
be cartied away by the flowing gases or
vapours, after the conversion reaction hes

5 coirmeneed, in the manner eontemplated

in Specification No, 471,595, It will be
appreciated that, at the temperotures
eniployed in the reaction, the muse of
pressures that are a multiple of the
atmospheric prassure does not perniil the
cbject of the prior invention to be
attained.

Having now partieularly described amd
aseertained lhe nature of our said inven-

tion and in whet manner the same is lo
be performed, we declare that what we
elaim. is 1 —

1, A process for the production of
paraffin thut is solid ab room temperatyre
by catalytic syathesis from gases eontain-
ing ¢arbon monoxide and kydrogen, in
which the initial gases containing carbon
monoxide and hydrogen are passed af
pressures that are a mulliple of the atmo-
spheric pressure and at ftemperatures
lying below 250° €. over immovable solid
cobalt catalysts that have been impreg-
nated with paraffin which is solid al room
temperaturc, withont the parafin filling
the spaces between the particles of
catalyst, the calulyst being so provided
that the parafin formed doring the
reaction cun drip continnously from it.

2. A process for producing paraffin
according to ¢laim 1, characterised in thutb
the paraffing that accumulate in the
catalyats and that have o partiemlariy
high melting point are separaled off and
recoverad by extraction or other Lnown
means.

3. A process for the preferential
production of paraffin substantially as
hereinhefore described.

Dated this 17th day of July, 1937,
EDWARD EVANS & (0.,
40—48, Chancery Lane. Loandou, W.C.Z,
Agenis for the Applicanis,

Teamington Bpa: Prioted for His Majesty’s Staticnvry Qﬁine, by the Courier Presa,—1888.
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