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PATENT SPECIFICATION

" Gonvention Date (Germany) :

Mareh 20, 1835.

A Process for Producing Hydroearhons by the Catalylic Reduction of
Oxides of Carbon with Hydrogen,

We, RUERCHEMIE AKTIENGESELLSCIAFT.
vl Oberhausen-Holten, Germany, a Com-
pahy orgaltised and existing under the
Ilnws of the UGermun [tate, do hereby
declure the mature of this invention and
in what manner the same 8 to be
peziortaed, to be paplicolarly described
and aseertained in and by the following
Rhatement ;—

Ly o wumnber of cases the preduction
of hydrocarhons by the catalytic eonver-
sion of oxides of euwrbon with hydrogeu
ig attended with diffieulties due to the
bigl initial activity of the eatalysts
eraployed, which necessituies the udoption
of measures which geeatly lhpede the
mractical  carrving oute of the process.
Thus, nt the outzet, opetations must he
vonducied at temperstupes far below the
novmal  working  temperatare. Even
when  pouwsmeneing  sv eautiously  the
torination of 1vethalie cannot be enlircly
prevented. Theve Is always the risk thar
the terpperature will rise suddealy owing
ta excessive nctivity of the eatalyst, with
the result that the entalyst becames dend-
burned and sherefore useless.

A further diswdvantage of prodocing
v synthesiz hydeoearbous by the usze of

Wghly  active cotelysts i3 that  the
preparntion  and  application  of  the
vatalysts—which  offen  exhibit  piyro-
phoric  properties—necessitate  certaln
precautionary messures. which, sz will be
nuderstand, must alse he wred in trans-
ferriug ¢ prepared eatalysts to  the
conversion  vessels. It 1= generally

advirahle o place the plant for preparing
she eadalvstz In the tieinitx of ihe con-
version vessels while if the eatulvst be
propured 1o the ponversion vesnel itself
work must be nterrupicd cvery time the
ratalest is renewed.

Br means of the present invention all
the inconveniences hereinbefore set forth
are avolided. the ligh inilal sefivity of
the eatalysts being reduced by freating
them hefore. diring or after fheir
perparation, with liquid syaothetle o
natuzal hvdrocarbons. or mixtures of
hedraearhans,  sueh  biwdrocarbons  being
carricd awav by the fowing gases o
vaponps ofter the resetion has com-
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menved.  The liguid lhydrocarhons may
be rephiced by solid h\d.tocurbmls, pro-
vided these be emploved I molien or
divsolved condition. The producis of the

reaetion  itself ave partheularly  soituble
for this purpese. The catalysts to be

emnployed according tn the Invention may
be preserved by huprepuniing ihew with,
or by sudpension in, the liquids referred
ta.  Thus, for emmple the catalvst msy
be inirodaced ho the aesclion chwmber
as a suspension. The exeess of the
liguid is then removed, for exsnple, by
sitnply  allowing iv to drain off. The
residuad ligunid in the catalytie muss is
gradualiv  earvied off by the gases av
vupoues ldevirsing the reavtion clinuber.

For inprvegnating. or suspending the
eafelyst it has been fund adrantageous
to emp}u}'_ :l._Il}k’f]l‘ut‘:ll‘bl)tl mixture, con-
sizting for example of oil and benzine,

one comnponent of which has o lower hodl-
ing poini thun i remsdoder.  After
treating  fhe - patalyst with the hydra-

esebon mixiupe the benzine is v aporized
Ly the passage of o stream of pas. and iz
repovered n a snitable  inanmer;  for
evtiple by means af aetive carbon, The
cffeci- of this wensure is that the estalyst
abanrbs onlv a smaller gquuntity of oil.
Amwiher udvantageons mepsure s fo eool
the reduced ecatalyst In a stream of inert
sases, sueh as nitrogen, 1hethane, sfhane,
earhon dicxide, or gases eominining them
—ifur exanple, the finnl zus fron the
teaction in the synthesis of benzine——and
then trent it with o hyrdrocarhon mixtime
containing low-Lolling components.
During ‘rh=» eonling treatment the catalyst
hemmca lnden with the geses mentioned
and therefore. capnet '1bsorb as mueh of
the oil mixture % it wonld i the still
hat ‘catnlyst ‘were immregmated with oil
withouwt Tuing pll.\rtoucsh charged  with
gag, In eﬁec‘tmg hxdrocurbon avntheses
freh #s that of benzine. by cunvartm"
axides of carbon by the nse of hyﬂ.mgmj
very considerable advantases reselt from
the nuse of the catalvats treated in accord-
nnee with the process of the invention.
Thus thers s no longer any need for a

lengthy preliminury “treatment of the
cutalyst after its inbroduchion inte the
T
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2 471,595

" - gyntbosis chember, fthe desired reaction 1. . BExaiurire 1, .
being capable of being corried out at - TFqual parts of kieselgubr and coball
ones. . Owing o the catalyst Leing csrbonate, with small guantities of
impragrated with added hydrovarbons, activating additions, are ftreated with

5 suvek ug purufim  hydrocarbons, the sneh wn amouni of a benzine solution ol 70
reaction beging gently and fhen inercases parstfin (melting point 40° C.) thab, after
in proporfion as the added hydrocarboms the evaporation of the henszine, By of -
ave varied away by the flowing gases and  paraffin —caleulated with vespect fo the”
vapours.  In this way the exceedingly muss of the cafalysi-remains in  the .

10 great denger of imitial over-heating, and eatalyst. This catalytic mass is moulded 75
possibly the dead burning of the catalyst, info veles, measuring 4 mm. in disneter
is removed. At the same time the yield and 4 mm. jn hbeight, in an eccentrie
of the depired benzines is substantially press. The addition of the pozaffin
increased  because the {ormation of wel facilitates the pressing operation;

15 mebhane—otherwise Invwriably oceutring the chavging of the moulds & mors 89
at the outseb—is much reduced and the - uniform, the material does not adhere <o
occutrence af “secondary resefions ' the metal walls and, for a given density,
résiricted.  The efficiency and optimuin ~ the ocakes are firmer and retsin their
working conditions of each charge can shape better than m the abeence of

20 be sxactly determined prior fo its intro- . parafiin. ) 85
dustion inio lhe wsynthesis chamber, The ‘eakes mve placed in o synthesis
Working can ba considerobly simplifed chamber, whera they ave reduced with
by earrying out the prelinipary treat- - bydrogen 2t aboui 200t C. in the ususl
ment—for example, the reduction of the’ tnunner. Such of the surplus parvaffin gs

35 centalysts for a number of synthesis Is not retained on the surface of #he 90
chambers, even when these wre widely catalyst drips from the cutalyst which is
separated—in & common  continuously Iving on perforafed plates. ‘The mixbure
operated  «imple  appavatus, provided of curbon  monoxide and hydrogen
molten or dissolved bydrocarbons (sueh  intended for conversion is then mtroduned

80 as solid peraflin) are employed, which inta the synthesis chamher. The 06
surround the confact mass with o profec- reuction hetween the earbon monoxzide
tive layer at ordinary tempersture, sud hiydrogen beging slowly, even when

The present process in no way impairs  the normal working tempevature s
the high activity of the catalysts. All  immediately  ernployed. After  the

85 thet it accomplishes is to prevent the reaction has begun, the geses and vapowrs 100
injurious effect of the high initial activity passing confinuously earry away portions
br the additinn of hwdrocarbons.  After of the added substances. = After the com-
these additivis have been csrried away, plete removal of these substances the
the syothesis of the desived hydroearbons rcoction  procesds  with  mawdmum

40 procesds, the aotivity of the ecatalyst intensity.  The acbivity of the cebalyst 105
heing fully cxercised, .- has mot suffered from the temporary

The present process offers porfisular  presence of the additions; the only resulb
advantages in that euse where the reduc-  is that #he injmious effect of the high
tion .lemperabure of the catalyst is  initial activity is avoided, so that over

40 substaniially higher than the subsequent lheating accompanied by excessive furma- 110
working temperature during gynthesis, tion of methane is prevented. With the
for oxwmple, as in the cass with nickdl ootalyst hersinbefore deseribed, working
catalysts for the synthesis of benmine. with the synthesis gas cen be cormmenced
Hitherto, in offecling the synthesis of . without treublesome wnd time-wasting

60 benzine with mnickel catalysts, speciel precasutions, and  with  mazimum 115
diffienliies were emcounfersd hecavse. efficiency.
during the preparation of the catalyst, the - Tnstead of prepsring cakes in  the
- synthesis chamber had to be-heated lo a  imanner hereinbefove deseribed by the use
“temperature eomsiderably above the work- of o sclution of pamffin in’ benzine,

55 Ing femaperature, 8 measuwre hich- in  graine, for cxample, may be employad, 120
many ¢ases was diffieult i not fmpossible  whichk are Jormed out of Hhe calalybic . .
to carry out in praafice.  On the oiler materials by freating them with az small
hand special precaufions sre needed in  quantity of parefin oil iu a rotating drum.
wransferring to the synthesis chamber & Tor this purpose the inthial material iy

80 -catulyst much effected by the almosphere first compressed and then (affer heing 125
and whieh has heen prepared in o furnsce  crushed, i necessary) forced. throush &
provided for the purpose.- These Aiffi- sieve, the mesh of which corresponds fo
enlties are overcome -in effecting the the size of grain required. Tha raenTiing

. Synthesis of benzine with nickel cafalysts mixture of evains and powder is treabed
05 iy the present process, for some time in o slowly rotating drum 150
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which iz only partislly filled. The
powder disappears by the injection ol
linely distributed parailic oil, so thaf
finully the drom contains nothiug but
small grains of uniform size.  The
addition of fhe oil binds the partieles
together. Thus this method of treat-
ment both impregnates the mass with
hydrovarbony and also pramulates it with-
ont Ioss in the form of powder,
BxampLe 2,

Pinely divided nickel carhonate is pre-
cipitaled on ldeselguhr from a solution
of nickel uitrnte and 2 small amound of
aluminium nitrate, by the use of a slight
excess of soda. The precipitate cobtains
lieselgulr and nickel in the preporfion of
9:1: it is washed with water, dried and
then granulated by crushing, ibe grains
heing reduced with hydropen in a rotal-
ing drum at 450° C. The reduced mass
is inivodueed into melted paretiin, air ar
gases coninining axygen being excluded:
wlhen the mess is impregnated the surplus
paraffin i removed, The granvlar rass
hardeus on cooling, refains its shape end
is quite mnaffected by eir; it can be stared
withont apecisl precautions, transported
as desired, sud charged into the synthesis
chambers ag required.

When the synthesis chambears have
received the charge. conversion is earried
aut ab a temperafure of 2007 C., in the
menner hereinbefore deseribed. -

Having now parbicularly desceibed and
ascertained the mature of our said inven-
tion, apd in what manner the same is t0

be performed, we declare that what we
claim is:—

L. A process for producing hydro-
carbons by the catalytic conversion of
nxides of earbon and hydrogen ab a high
tempernture, ond under pressure i
desived, charhcterised by fhe use of
ecotulysls  which * are charged before,
hiing or aiter bhelr preparation, with

patural or synthetic hydroearbons o
hydocarbon  maivtures——but  preferably

with produets of a previcus conversjon—
in a liguid, melten or dissolved condition,
tha additions being caried away by the
flowing gases or vapows after the
reaction has commenced.

3. A 7procesy uerording fo elaim I,
charseterised by the use of n catalyst
provided wiih a protective layer uud
prepared by tremting it with molten
hydrocarhans  or Thydrocarbon mixtures
(sucl as parsffin), whichk wre solil af
ordinary temperalure.

8, A  proeess according to elaim L.
churacterised in that to the culalyst are
added liguid substances i such quantities
as to ynable the catalytic mass to be emn-
veyed and introduced inte the reaction
ehamher as 8 guspension.

4. A provess sceording to claims 1 to 3,
charueterised in that the surplus of the
liquid, molten. wor dissolved addition is
ramaved by drainiug or the Fle.

Tied this Tih day of Mareh, 1086
EDWARD EVANB & CO.,
10.-18. Chancery Tane, Tondon, W.G.Z,
Agents tor the Applivants,

Abingdon : Frinted for His Majesty’s Stationery Cffice, by Burgess & Sorm.

[Tt 801 2R.~a0 /1 /1808,

40

an

Ba

]

S TSR |



