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Tmprovemeénts in Processes for the Synthesis of Hydrocarbon
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QOMPLETE SPECIFICATION.

Fuels, and for the Cracking and Hydrogenation of Heavy

Hydrocarhons,

I, Jmax Mummomsr, 15 Rue d’Astorg
Paris, France, a citizen of fhe Ireneh
Eepublic, do hereby declare the nature
of this inventivn snd in what manner the
game ig to be performed, to he particu-
lasly deseribed and ssccrbained m  and
by the follewing stetement: —

The present invention relates to Iim-
provements in the known procosses far the
manyufaeture of light hydrocarbons sburling
from beavy bydrocarboms, in which the
step of pyrogenstion is carried out at a
temperatura of about 500° €. end ig fol-
lowed by & subsequient treatment earried
out at aboui 180 to 800¢ C.; tha passage
from the sfep of pyrogenalion to the sub-
sequen} lreatment talong  place  directly
without intermediabe step and by means
of o cooling and expansion as wbrupt end
energetic as possible. : )

According to the jnvention, the mixtnre
subjectad to the treatment includes vnpors
of heavy hydrocarbens, ecarbon monoxide
hydrearbons
being either those manufactured in  the
courge of the operation of fresh omes or
a mixture of heth 2nd the wreatment Is
gartied out in the presence of catalysts.

Two plans for carrying out the procass
aseording to the nvenfion are diagram-
maticedly shown in. the sceompanying
drawing, which Is given solely by way of
axample, o

In this drswing:

Fig, 1 iz o diagram showing the process
for the synthesis of hydrocarbong, eom-
prising the improvements according to the
invention. L

Fig. 2 is a diagram rhowing the eom-
bination of said synthetic process with a
eracking cyele. . .

Tn the fovm of . construction Derein re-
presented, the mixture of carbon monoxide
and hydrogen, supplied for nstance by an
independent source of water gas, Is ad-
mitfad into the wetart 1, in which the syn-
thesis of -the hydroearhons fakes place.
The snid retort 1s mainfained ab ‘about
sooe (. and coniains the  ncoessaly
eatalysts. which may be the seme as are
nsed in the proeesses for the vracking of

[Prics 1/-]

synthetio

hydvoearbone. Phe catalyst may . consist 1\\

"

chiefly of metals of the iron group, (ironm,
nidkel, cobalt and the like) in  grains,
cutting-chips, or in powder, which may be
disposed on refractory carriers consizling
of oxides such as alumina, lime, mag-
nesia, ete. Certain sulphides.such as sul-
phide of iron, molybdenun, tungsken, ele.
ean also be used as catalysts. -

" The rerulbing hydroearbome ave nof
slowly cooled, bul affcr they may bave
been purified at 2 they are abruptly ex-
panded in the deflepmator 3. This appar-
abug hus @ large heat-conduching sorface,
and thus the hydvocarbons wre coclod
suddenly to a temperatire between 180°
and 300° C.

" After the said deflegmator 8 the plant
comprises a vertical container 4 contain-
ing a catalyst in the shape of finely
divided metal or the like, and the eapacity
of ths deflegmator 38 and the distilling
charher 4 should 'he such that the hydro-
carbons snd ihe gasce not vet entively
stabilized and loosened by the sudden ex
pansion and eooling will remain thercin
for & cerbain fime. - .

Hydrogen ean be advantageousty admit-
ted in the apparatus 8, 4, for instance at
5. Tt is m known fect thut $he fempera-
twes between 1800 and 800¢ C. are quite
favourable o a meoderate hydrogenising
of vneteble hydrocarbons. -This noreases
the output of the plant and improves the
quality of the hydrocarben fnel manufac-
tured. . . .

T.ow pressures further the formation of

hrdrocarbons  analogous  lo
petrol, On the contrary, the high pres-
sures further the formebion of hydroxides
of oarbon ‘Le. organie compounds sentain-
ing CO. and H. The presence of finely
divided metals or other satalysts wucesler-
ates the reschons.

.'The resulting bydrocarbon fuel ir cireu-
lated inta the eondenser, 8. from which
i descends inba the oollecting chamber 7.
The econdensed pelrol is withdrawn at B.
The uncendensed gases whiclt are eatn-
gbed with petrol rise through the bubble
plate tower 9, wheneo. they descend
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through the tube H} to the petrel removal
chamber 11. The i
therefrom shrongh the pipe 12,

An comperns the heavy liquid liydro-
eurbons issuing from. the virenlation, shese
may be again introduced through the pipe
18, by means of the pump 14, amd they
mey be senb throngh the heating worm 13
and the evaporating purifier 16. :

The heavy hydrocarbons thus  imtwo-
duced snto the airculation are subjeoted in
the yetork 1 to the eracking operabion hy
pyrogenution, gnd the crasking I8
furtlierad by the tempersburs of the refiort
(about 500° C.) and by the above-men-
timed catelysts which 16 confaing.

1t water vapaw is added o the injtial
gas mixture, ihe following secondary se-
action will take place:

() +H20 =00 + H? -9 culories.

Tlie resulting nascent hydrogen fnrthers
the production of light hydrocerbons

analogons ta peirol, whereby the outpub of

the operation will be increased. -

Morcover, Wi presence of sueh nageent”

hiydrogen offers a congiderable advantuge.
1k is Enown in fact that in all the methods
for the pracking of heavy hydroparhnns,
the following residues are formed togebhar
with the pekrol, that ix, carbon and very
heavy hydroenrbons, Light and mstable
hydrocarbons which sre colowred and have
a bad odonr, and GaSeOus hydroearbans
rieh in hydrogen. .

Tn counbernct the deposit of earhon and
the formation of the unstable liguids, the
eragking must be performed in the
presence of hydrogen. .

The imvention furkher consists in com-
bining the afaresaid gynthetio proeess em-
ploying a mixfore of parbon moasoxide,
hydrogen and sleam, with any snitable
process for the cracking of heevy hydro-
arbons, end this permits nob only the
production of light hydroearbons by syD-
thesis aud by eracking, bub ulea to grestly
inerease the outpub of fhe erapking opera-
tion by the energetio action of the naseent
bydrogen EoR the hydrocarbons during
4heir moleenlar transformation.

Ti will be further cbserved thab the Ye-
action which. produces the noroent hydro-
gen iz somewhab exothaymie, e above in-
Jiented, which is a favourable eiroum-
stanee, and neebover, I ean readily
place at temperabures near thora of the
‘eracking hy pyrogenation, and especially
-in the presehge nf calalysts whieh mav be
the some as Lhose  use for the cracking
and for the synthesis of hydydegrbons,

Tn prasties, it will thus be suffieient to
infroduge” into the retort of a plunt adap-
fed for the synitlesis of hydrogarbons or
for cracking Ly pyrogenntion, or for both
these 'opera’_c-inns, a mixtes of Tupdrogen,

armanent ganes 18816

: h;y'di-ugenising

. Inthe present example,
ot 17 eonsisting of heavy Lyvdrocarhons 18

Cbubkle plate tawer f adapted

take -

gtcam and curbon monoxide in the proper
proportions, in order to obtain the desived
resalt. The gases thus produced i the
presence of the hydroverbons engaged in
the eracking operafion will- ombine with
these latter, thua forming & somewhat
oxidised  hydrocarbon and producing &
very slightly oxidising utmosphere.
Moreover, Applicant heg found that
eavbon tmonoxide inerepses and prolongs
{ar & long time the cvatalyfic acblvity of
various metals, espeeiully of the iron.
group. The deposits of earbon  whieh
usually clog up the eracking upparatus
are heroin muel reduced, so that the plant
san be continnously operated for a long
periad, whick wanld be ofherwise im-

pusaible.
The fiwly divided metals or other
cafalysts  whieh further the eracking

operation may thos be waed withoul being
rapidly eovered with 2 deposit of carbon
by which fheir activity woold be dus-
troyed.

I shonld Le ohserved that the Dbest
eabilysts wre those whieh either alone or
‘when mixed togsther
‘oypantion of the naseent ydrogen and at

will fwmther She

the samne fime the malesplar decomposi-
tiem of the hydrocarhons and the moderate
wherelry the formation of
permanent gascs will be obviated. The
catalysts ahove mentimed relatively to the
wynthesiz of hydrogirbone may be bercin
employed to advantage,

The afovesaid reaetion of the carbon
moncxide npon the steam is effected with-
ont variation of volume. and it will take
Ploes during cracking operstions  effected
sither in liquid or vapor state. On  the
contrury, the Liydrogenising 8 furthered
by the pressure.

Tig. 2 represents a piant udapted for an
improwed cyole of -gracking ogemtions ac-
aording to the inwention, coml ined with a
ayile far the gynthesis of the higdro-
cavhons shawn in Fig. L. -
the -fresh oil

vertical
for the
superfisial yempval of petrol or gascline.
and it then dsscends through the pipe 19
ig o sulphur-emoving and clugsing ebam-
her 20 containing metals suels as von and
eopper. The cil then civeunlates through
the genexnl pipse 18 into the pixing Hank
a1, whanes it I8 circuleted by the pump
14 into. the henting worm. 15.

- The subetances which ave gtill liguid
qre remayed by $he separating purifier 18.
fram which fhe yapour- proceeds inte the
bottom of the rebors 1. The hydrogens-
tigu by the ngseent hiydrogen uay colns
menes in the woym 15, being then eom-

supplied by the pipe 18 to tha
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pleted in the said-crucking reford 1.
substances vemulbing from the cracking
and the lLydrogenubion sve diseherged af
the top of the retort and fransverss the
purifier ¥, $he said substances absarbing
the carhon dinxide. However sald purifier
may be dispensed with.

Ag above mentiomed, the hqmd Is them
abruptly expanded, and for thiz purpose
the temporature is suddenly redumeed in
the chambers & and 4.

When issuing from the sgaid chambers,
she slightly, oxidived carburapt Iis cirgu-
lated in the manner above indieatad, buf
it rises thropgh the - separating chamher
80 in which it heats the 011 smployed in
the #frst plaas.

The said plant is complebed by & c:gd.c—.b
fur the produch.on of the parbon mopsxide
employed in the process.

Tp the exemple berein represented,
the garhom mopoxide is lovmed by the
ligh {eroperstire veaction (at 800"—
1,100° G.) of the excess of steamn upon the
whole o a part of the splid, liguid or
gaseous residues of the crackimg or of the
synthegis of this ligdrocarbons.

TFor this purpose, tho said residnes from

the purifier 16 or from the retort 1, ave

brought together in the two recipients 23
and 24. A ocock 26 provides for tha ciren-
lubion of the said resiklves imto the con-

duits 12 connected to the petrel-removal

chamber 11, which admils the aforesaid
permanent gases. The excess of the suid
pases may issue from the circulation
through the pipe 22.

A purifying device 27 interposed In the
piping 12 serves fo romove the enybon di-

- oxide from the permanent gases, which

latter are returmed fo the ecireuit doring
the lorastion of the corbon imonoxide,
This gas is formed in the chanber 38 into
which ars introduced the residnes of the
eracking operation, the permanent gases,
the steam admitted indo the cireuit ab 29,
and optionally exygen enbering at 30.

The fullowing reaction Takes place ab

the aforesald temperature:

nH20 4+ Ol =nC0 + (m+20)H
whioh eorresponds fio bhe production of a
certain quantity of hydrogen whichk s
employed for the syntliefic menufacture
of hydrocarbons.

The gas mixture dua to this reachion is
olrcotated into the pipe 81, to  which
stenm, is added at 82, and Lenve o roixture
of H*O 4+ CO 4+ H may be supplied ab
will, throungh tha pipes 85, 34, 35 to the
seid heating worm 106, to the vebord 1, or
to the dephlegmator 8, and preferably
bafors socling, for the purpose of using
the heat garried in sail mixfure for bring-
ing the reagenis contained within the re-
tort 1 to the desired temperature.

T

Obviously, the inveutivy is noL hn:uted
to this method for the formation of sarben
wonoxide, and this gas may ulso be pro-
dieed by the 111mmpleise combustion of 2
pari of the residne of the high tempera-
ture pracking with the optiomal use of
shaam.

Tt & Toesl comhnstion. al & wery high
temperuiure iz amsured, the carbon mon-
oxide can he praduged even in the crmelk-
ing retork 1, by supplying through the
pipe 88 small quantities of oxypsn or
gven of air et a puffislently high tempera-
ture, upon porous relmaclory 1ngberial.
This swidface combustion at a very high
temperature is quite suifable for the pur-
pose. . The armount of heat to-be furnished
by an external heating of the retprt in
order to effect the pracking will be re-
dugsd or even repl!;eﬂd by the amonnt of
heat furnished by the gases apd sfeam
supplied through 34 A a very high fem-
perature o produped by the lopal combus-
fion wnd the wvaripus exutherinic reactions
above mentioped. -

Obriously, the invenfion is not Iimited
to the forms of congbruction herein de-
seribed and’ represented, which are piven
golely by way of éxamples,

Having now particilarly described and
asverbained the nature of my said inven-
fion and in what manner the sama is fo
be performed, I dcela:re thrat whai T olaim,
g

1. In a process for tha manufasture of
light hydrocarbons, 'sharting from heavy
hydrecarbons, in which the step of pyro-
genation is earied out al & temperature
of aheut 500° C. and ia followed by a sub-
saquent treatment emried out ot about
1809 to 3007 C, the pussage from the step
of pyrogenation to the subsequent treat-
ment  faking place  diveefly  with-
out Inberrnedinle ~step sud. by mesns
of a  cooling . and  expansion as
abrupt  and  energefie  as  possible,
the characteristic feature vesiding in lhab
ths mivture subjected to treatment in-
cludes vapors of heavy bydroearbons, enr-
bon monoxide and lLydrogen, said heavy
hrydrocarbons being either those manufac-
turad in thie conrss'of the operation, or
fragh ones, or-a mixbure of ‘both and tha
trestment heing ca:me:i out in the pre-
senee of L&L&lysbs

3. A process ds clalmed in elaim 1,
charactarized by the addition of stsam %a

the mixture subjected to treatmoent in the

apparatus of p_yruwsnalaon

8. A procesg’as claimed in elaim 1 or
%, characterised in that tha step of pyro-
genstion ig carvied oub in the presenve of
catalysts adapted to further both the syn-
thesis of hydrocsrbons, the eracking of
heavy hydrocarbons as well as a maderate
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hydrogenation and eventuslly the lorma-
tion of nassemt hydrogen.

4. - A provess as claimed in elaim 1, 2,
or 8, characterized in thet the subscquent
‘treatment is earried -out in-the presence ol
eatalysts adaptod to-further hoth the syn-
thesie of hydrcearbuns und = maederats
bydrogenation- and eventually the lorma-
‘tion of uascent hydrogen. _

5. A process-as elaimed in elain 3 or 4,
characterized in thab the calalysts nsed in

the pyrogenafion step er in the subsequent -

“treatrnent or in hoth compriss, as knowx_t
per se, metals of the iron elass in « divided
ghate. C oo :

- 6. A process as clafmed in any of the

praceding claims, characterized by- the
-addition to the products subjected to tresi-
‘ment of steam or of a mixture of carbon
monoxida- and hydrogen, or ol a mixture

of steam, earbon  monoxide eud
hydrogen, Uhis - addition  faking place
after the step of  pyrogenation .-

o7

7. -A process as elabmed in any of the
preceding claims, oharaoterized $n that
one af least of the elemenis, carbon mon-
oxide, hydvegen and - sventually . steam
wlich are supplied inta the -pyrogenating
apparatus s previously heated up to a
high temperature. - - .

8. A proeess as claimed-in elaim 1,

‘characherized by the lact-that o moederate

oxvdation- i3 provided within- the pyro-
genation apparains of a fraction of the
Livibrocerbons.

-8 A proeess as claimed in anv of the

preceding elaims, characterized i thui
the varbon mwnexide and hydrogen sup-
plied to the wyele ave oblained by aetion
of steam at bigh temperature on sub-pro-
duels entalled by the oracking, ie. either
permanent gases or tars or both.

10. A pracess for the manufaeture of
light hydreearbons, stariing from heavy
hydrocarbons, substantially as deseribed.

and either befors or after the sudden ™

gooling, for the purposs of aveiding the
stabilising of the cracked produets hefove
they are subjected bo hydrogenation.

“ Dated this 28th day of May, 1824,
 MARES & CLERK.

Avingdon: Printed for His Majesty’s Stalivnery {lfics, ?%Burgess & Son.
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