CIPO - Patent - 299868 Page 1 of 2

| B2 i Canada

/a—s\ Strategis Index: Civo ?»:f’{{.? OP
strategis.gc.ca TR T IR C i oric

Canadian Patents Database

{12) Patent: (11 CA 299868

12/19/200% - (09:56:59

{54) PROCESS FOR THE SYNTHESIS OF HYDROCARBON FUELS
{34) PROCEDE DE SYNTHESE DU COMBUSTIBLE HYDROCARBURE

(72) isoonner {Country): JEAN MERCIER (Not Available)
(73) o (Country): JEAN MERCIER
71y~ - {Country):
(74)
@5 : May 6, 1930
(22}
(43} -
32) e 260/678.6
i No
(30) e e None
N/A
Unknown

*** Note: Data on abstracts and claims is shown in the official language in which it was submitted.

View or Download Images :

« Cover Page Image

« Abstract Image

¢ Claims Image
Disclosurces Image

®
Drawings Image

http://patents].ic.ge.cosdetails?patent number=299868&tanguage=X 12/19/01



ettt

RS A E T

I oy T LT

A VL TV

an

A
‘;

.

!

!
+ii¢ present lnvention relates to improvements in
procesces for the synthesls of hydrocarbons which chiefly
conslist in the heating of a mixture of carbon monoxide and
hydrozen in the presence of catalysts at a temperature of
about 500° C. ard in then subjlecting the said gases to a
simultaneous expansion and cooling of a sudden and ener-
getic nalure, in such manner as to cool them without %ran-
sition to a temperature between 1BQ° and 300° C., agesin
in the presence of catalysts.

If cesired, the initial mixture may also contain
steam, and this at a temperature ¢f 500° will produce
nagscent hydrogen whose presence furthers the synthesis of
the hydrocarbons during the operation,

According 4o another improvemert, the said process
is combined with a ecycle of cracking or depolymerisation,
by pyrogemation or other physical or chemical process, of
the resulting hydrccarbons, and optionally of other heavy
hydrocarbons which are introduced inte the cycle.

Further improvements will be specified in the
following deseription,

In the accompanying drawing which 1s given solely
by way of example:

Flg. 1 is a disgram showing the process for the
synthesls of hydrocarbons, comprising the improvements
according to the invention.

FPig. 8 is a diagram showing the combirpation
of said synthetic provess with a eracking cycle,

In the form of construction herein represented,
tue mixture of carbon monoxide and hydrogen, auppliied for
instarce by an indeperndent source of water gas, iz admit-

ted into the retort 1 in which the synthesis of the hydro-
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carbens takes place. The said retort 1a muintained ot

about 500°C, and contains the neeessury catalysts, which

may be the same as are used in the processzes for the

cracking of hydrocarbons. The catalyst may consist
3 chiefly of metals of the iro "ou; iron, nic zoba '
:; Y ° ShihY 1Eon group, (ivon, nickel, cobalt

and .the like) in grainsfor:.in powder, which may/ﬁisposed
on refractory carriers consisting of oxides such as
aluming, lime, magpesia, etc, Certain sulphides such as
gsulphide of iron, molybdenum, tunpgstern, ete. can also

be uzged as catalysts.

o b s

The ?ﬁiﬁlting hydrocarbona are not slowly cooled,
: ‘ but after they/have been purified at 2 they are abruptly
. expanded in the deflezmator 3. This apparatus has a
imrge heat-conducting surface, axnd thus the hydrocarbons
are cooled guddenly to a temperature between 180° and 300°¢
c.

After the zaid deflegmafor & the plaht compri ses
a vertical cantainer xwchengnex 4 containing a catalyst in
the shape of finely divided metal or the like, and the
1 capacity of the deflegmator 3 and the dlstilling cuamber
éf . 4 should be such that the hydrccarbons and the gases not
‘ yet entirely stabilized and loosened by the sudden
eXxpansion and cooling will remain therein for a certain
time.,

b Hydrogen cun be advantageously admitted in the ap-

paratus 3, 4, 5. It is a known fact that the temperatures

:{ between 1B0° and 300° C. are qgite favoralle to a mode-

ra s

rate hydrogenising of unstable hydrocarbons. This in-
greases the output of the plant and improves the quality
of the hydrocarbon fuel manufaotured.

3 Low pressures further the formation of synthetic

hydrocarbons snalogous to petrol. On the conirary, ihe
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high presvures further the formation of hydroxides of
carbon, The presence of finely divided metals or other
catalysts accelergtes the reactions,

The rasulting hydrocarbon fuel is cireulated
into trne condenser §, from which it descends into the col-
lecting chamber 7, The condensed petrol is withdrawn at
8. The unGondensed gases which are saturated with petrol
rise through the btubble plate-tower 9 Xxbokxispey whence
they descend throwh the tube 10 to the petrol removal
chamber 11. The permconent gases issue iherefrom through
the pipe 12,

As concerns the heavy liguid hydrocarbonsz issuing
from the circulation, these may be again introduced through
the pipe 13, by means of the pump 14, and they may be

sent through the hegating worm 15 and the evaporating puri-

o fier 16.

. The heavy hydrocarbons thus introduced intc the cir-
culation are subjected in the retort 1 to the cracking
operation by pyrogenstdon, and the cracking 1s furthered
by the temperature of the retory (about 500° C.) and by the
above-mentioned catalysts which it contains,

If water vapor is added %o the initial gas mixture,

. the following secondary reaction will take place:

o+ B20 = GO + HR® 4+ 9 calories.

Theé resulting nascent hydrogen furthess the pro-
duction of light hydrocarbons anslogous to petrol,
whereby the output of the operaticn will be increased.

Moreover, the presence of such nascent hydrogen

offers o considerable mdvantage. It is known in frct

E that in all the methods for the cracking of heavy hydro-
' carbons, the following residuss sre formed together with
i " the petrol, that is, carbon and very heavy hydrocarbons,

light and unrstable hydrocarbons which are coloured aznd
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have 2 bad odour, and raseous hydrocarbons rieh in
hydrogen.

To counteract the deposit of carbon and the for~

mation of the unstable liyuids, the cracking must bhe ver-
formed in the presence of hydrogen,

The invantion further consiasts in combining the
aforesaid synthetic process employing a mixture of carbon
monoxide, hydrogen and steam, with any sultahle process

for the cracking of heavy hydrdcarbvons, and this permits

rot ohly to produce lignt hydrocarbors by synthesis and

T e R D S

by cracking, but also to greatly increase the sutput of the
eracking operation by the energetic action of the nascent
hydrogen upen the hydrocarbons during thelr melecular
transformation:

It will be further ovserved that the reaction which
produces the nasecent hydrogen is somewhat exothermie, as
shove indicated, which &s & faverable cilrcumstance, and
moreover, 1t can readily take place at temperatures nesr
those of the cracking by pyrogenation, srd especlally
in the presence of catalysts which may he the same as
those in was for the cracking end for the synthesis of
hydrocarhons.

In practice, it will thus be suffieclent to introiuce
into the retort of a2 plant azdapted fok the synthesis of
hydrocarbons or for c¢racking by pyrogenation , oxr for both
these opereticns, s mixture of steam and carbon moncxide
in the proper proporticns, in order to obiain the desired
result. The gases thus produced in the presence of the
hydrocarbons engaged in the eracking operation will combine

with these latter, thus forming a somewhat oxldised hydro-

carbon and producing a very slightdy oxidising atmosphere.
Noreo¥r, Applicant haes found that carton menoxice

ircreases acd prolongs for & long tiwe the catailystiic seti-
vity of various metals, especiglly oi the iron group.
-,
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The deposits of carbon which ucually ~log up Hhe

cracking apparatus are herein much reduced, so that the

plavt can be continuwously operated for a long pericd,

&
3
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: which would be otherwise impossible,

E The firely divided metals or other catalystis which
.f furtier the cracking operation may thus be used withous
f? being rapidly covered with a @eposit of carbon by which

their activity would be destroyed,

It should be observed that the best catalysts are

those which either alorne or when nmixed togather will

? furtner the furmation of the rascent hnydrogern ard at the
; same time the molecular decomposition of the hydrocarbons
and the moderate hydrogenising whereby the formation of
permanent gases will bhe obviated. The ecatalystis above
mentioned relatively to the syuthesis of hydrccarbonus

; may be herein employed to advantage.

The eforesaid reaction of the carbon monoxide upon

the steam is effected without variation of volume, and it

wlll take place during cracking operations effected either
in liguid or vapor state. Cn the eentrary, tiie hydro-
cenlsing is furthered by the pressuve.

Fig. 2 represents a plant adapted for an inmpreved

¢ eycle of cracking operatious sccording to thé invention,
gombined with a cycie for the synthesis of the hydrocar-
bons shown in Fig, 1.
In the present example, the fresh oil at 17 consis-
ting ¢f heavy hydrocarbons is suppdied by the pipd 18 o
the vertical hubble plate tower 9
sdap ted for the summary removal of petrol or gagcline, and

it then descends through the pipe 19 to a sulphur-remocving
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and classing
/chamber 20 containing metals such as iron and copper.

The ¢il then circulateés ithrough the general pipe 13
into the aixing tank 21, whence it is clreulated by the
pump 14 into the heating worm 15, .

The subsfances which are a9till liquid are removed
by the separating puriiier 16, from which the vapour pro-
ceeds into the bottom of the retort 1. The hydrogenation
by the nascent hrdrogen may commence in the worm 15,
being then completed in the saif cracking retort 1. . The.
substances resulting from the cracking and the hydﬂsgena—
tion are discharged at the top of the retort and traverse

the purifier 2, the said substances absorbing the carbon’

Qioxyde.However, said purifier may be dispensed withs
+OKFESTL P * tﬂ%n abruﬁ%ly expanded

As above mentioned, the liguid is/%ﬁi@ﬁﬁﬁ@ﬁ, and for

this purpose the temperature is duddenly reduced in the
chambers & and 4.

#hen issuing from the said chambers, the slightly
oxidisa& carburaﬁt ig cireulated in thie manner above indi-
cafied, bu% it rises through the sejarating chamber 20 in
which 1t heats the oill employed in the first place.

The said plant is completed by a cycle for the
production of the_cnrbon monoxide employed ir the process,
Iﬁ the example herein represented, the carbon

monoxide Is formed by the high temperature reacztion

{at 800° - 1,100°C¢) of the excess of steam upon the whole
or a part of the‘solid, liquid or gaseous residues of the
cracking or of tﬁe synthesis of the hydrocarbons,

For this purpose, the said residues from the
purifier 16 or from the retort 1, are boought together

in the two recipients 227 and 84, A cock 26 provides

_7_
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for the circulation of the saild redidues into the
condults 12 connected to the petrol-removal chanber 11,
which admits the aforesaid permenent gases. The excess
of the said gases may issue from the circulation through
the pipe 22. '

4 purifying device 27 interposed 1ﬁ the piping 12
serves to remove the carbon dioxide from the permanent
geses, which latter are rsturned to the circuit during

the formation of the ecarbon monoxide. This gas'is

formed in the chamber 28 into which are introduped the

residues of the cracking operation, the permanent gases,
the steam edmitted into the circuit at 29, and optional-
1y oxygen entering at 30,

The following reamotion takes place at the aforesaid
temperature i

2 8% + 0® B w n GO +(m +2n) H
whilch corresponds to the produotion of a certain quanti-
Ty of hydrogen which is employed for the synthetiec mamu-
facture of hydroocarbons.

The gas mixture dus to this reaotioﬁ Is circulated
into the pipe 31, to which steam is added at 38, and |
henoe a mixture of H?o + 00 + H may be supplied at will,
through the pipes B3, 34, 35, to the said heating worm
15, to the retort 1, or to the dephlegmator 3, and pre-
ferably before cooling, for the purpese of using the heat
carried ¥¥ said mixture for bringing the reagents con-
tained within the retort 1 to the desired temperature.

Obviousaly, the invention 1s not limited to
this method for the formation of carbon monoxide, and

this gas may be also be produced by the incomplete combus-
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tion of a part of the residues of the high temperature
cracking with the optionsl use of steam,

IT a locsl combustion at & very high temperature
is assured, the carbon monoxide can be produced even
in the cracking retort 1, by supplying through the pipe
36 small guantities of oxygen or even of air at a
sufficiently high temperature, upon porous refractory

materisl « . This surface combustion at a very high

temperatuwre is gquite suitable for the purpose. The amount

of heat to be furnished by an extermnal heatin% Oi:L the
or even replaced

retort in order to effect the crackinﬁ will be reducedfbg

supplied throuszh 2t % very hight

the amount of heat furnished by the gases and steam/ or
produced by the loeal combustion amd the various exother-
mic reactions above mentioned.

Obviously, the invention 1s not limited to the
forms of construction hereln described and represerted,
which ere given solely by way of example,

In particular, the invention comprises the case in
whioh +the cracking cycle consinis solely of a step for
the byrogenation of heavy hylrocarbons, followed by =

cooling or purlfying of any kind.. Herein, the inven-
tion consists in performing the sald pyrogenation in the
presence of a mixture of carbon monoxide and steam,

which produces nascent hydrogen in ithe above-mentiocned

conditions.
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l.- In a process for the manufacture of light
hydrocartons, the steps which consist in first heating
a mixture of carbon monoxzide and hydrogen in the presen-

co of catalysts and at a tenperature of abput 500* C.,

and in then subjecting sald gases to a simultarneous
expansion and cooling of & suldden and energeiic nature
in such mamnner as to cool them without transition to

g temperature Letween 180° and 300°, again in the pre-
gence of catalysts.

2.- In a process for the manufacture of light
hydrocarbons, as claimed in cleim 1, the feature resid-
ing in that the initial gas mixture also contains steam;
wherehy nascent hydrogen is produced.

8.~ In a ecyclic prooess for the manufacture of
light hydrocarbons, the steps which consist ifl first
heating a mixture of carbon monoxide ard hydrogen in
the presence of catalystis and at 2 temperature of about
500* C., then subJecting said gases o a simultaneous
expansion sgnd cooling cof a sudden and energetic nature
in suoh manger as to cool them without transition to
g temperature between 180° gsnd 300°, again in the

| presence of catalysts, separating fhe heavy hydrocar-
bons obtalned from the lighiter znd heaiting sazid se-
parated heavy hydrocarbons together with the fresh mixture
of carbon monoxidgfand hydrogen, and submitting them
to the same aycle??featment;
.~ In a crggﬁgggﬁfcr the manufacture of light
‘ neating
hydrocarbons, ithe steps which consist in fi;§€7¥5§'heavy
hydrocarbons Iin the presence of catalysts and at a
temperature of about 500° C., and in then subjecting said

gases 1o a simultaneous expansion and cooling of a
suddean and energetic rature in such manner as to cool

=10 =
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hem without transitiQn §o =a teﬁperature hetween 180°
and 300°, again in the presence of catalysts,

5.- 4 procesz for the manufacture of light By4
drocarbons, compriéing producing hydroearbons from_a
mixture of carbon monoxide and hydrogen which cpera-
tion is combined with a cycle of cracking of heévy
hydrocarbons.

6.« In a procesa for the menufacture of light
hydrocarbons, the steps which corsist in fir§t heating
together a mixbture of carbon monoxide, hydrogan and
vapors of heavy hydrocarbons in the presence of cata~
1ystes and at a temperature of about 500° €., then
gub Jecting said gases t0 a simulianeous expansion and
cooling of a sudden arl energetic nature in such man-
ner.as to cool them without translition to a temperature
between 1B80° and 300°, again in the presence of catglysts

and withdréwing the'light hyﬁrocarhons obtaired,

7.~ In a process for the manufaoture of light hy-
drocarbons a® claimed in olaim 6, the further feature
residing in that the Inltial mixture containg sisam,
whereby nascent hydrogen will be produced during the
heating step. '

8.- In a process for the mamifacture of light
pydrocarvons ag claimed in claim 6, the uwse of cala-
lysts adapted to further the synthesiz of the hydro-
carbons az well as the reactions of ¢racking, of
formetion of nascent hydrogen and of hydrogenation.

9,- In a progess for the mamufacture of light
hydrocarbons ssclaimed in claim &, the use as

.catalysts of metals of the iron group, which are aldapt ~
ed& to further the sygnthesis of the hydrocarbons as

well as the reactions of cracking, of formation of

- 11 s
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ngsoend hyd:ogen and of hydrogengtion.

10.- In a process for ihe mpanufactiure of light
hydrocarbons as claimed in claim 6, causing hydrogen
to be admixed with the gaseous mixture under treatment
durlng the expansion ard cooling step, thereby causing
a moderate hydrogenising of the hydrocarbons formed to
take place,

11.~ Tn a process for the manufacture of light
hydrocarbons as claimed in claim 6, adnizing steam with
the gaseous mixiure under treatment during the expansicn
and cooling step, whereby nascent hydrogen wikl be pro-
duéed during said step and @ moderate hydrogenising of
the hydrocarbons formed will teke place.

12.- In a process for the manufacture of light
hydrocérbons as.claimed in claim 6, the feature residing
in g further addition of a mixture of carbon monoxide
and hydrogen to the gaseous mixture under treatment,
aftoer the heating step and Yefore the hydrogenising step,
for the purpose of avoiding the sfabilising of the
craokihg vapors before the hydrogeration.

13.~ In a prooess for the manufacture of light
hydreearbons as claimed in ¢laim 1, the feature resid-
ing in that the step of cooling ard expansion is
carried out in a chamher of relatively 1ar§é capasity,
thus permitt;ng the gases and vapors o remain therein
for a certain time.

14.- A ayolic process for the manufacture of lignt
hydrocarbons, including supplying fresh oil, veporiz-
ing said oil, heating the vapors of said oil for crack-
ing purpose fogether with carbon monoxide and hydrogen,

at a temperature of about 500° C., subjecting salld

gageous mixture to a simultaneous expansion and cooling
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of a zudden and energetie rature in such manner asg

to cool it without transition at a temperature beiweon
180° and 300°¢,again in the presence of catalysts, se-
varating the heavier gydrocarbons, condensing and with-
drawing the 1light hydrocarbons, withdrawing fhe residue
left behind by the eracking, causing the remaining
permanent gasez after separation of the heavy amd light
hydrocarbons to react upon said residune 1in the
presence of steam, whereby hydrogen and carbon moncxide
will be formed and admizxing said carbon mopoxide and
hydrogen with the vapors of the fresh suppdied oil,

15.- In & oyelic process for the manufacture of
1ight hydrocarbone, as claimed In claim 3, the further
feature residing in that the separated heavy hydrocar-
bons are separately preheated before being heated together
with the fresh mixture of carbon monoxide and hydrogen.

16.-In & process for the manufacture of light
hydrocarbons, as claimed in claim 6, the further feature
residing in that at least one of the two easentlal ele-
ments carbon monoxide and hydrogen is supplied at a very
high temperaturs into the heating chamber of the mixture
of carbon monoxide, hydrogen and vapors of heavy hydro-
carbons.

17.~ In a process for the manufacture of light
hydroearbons, &8 claimed in claim 6, the further feature
residing 1n that steam at & very high temperature is
admixed with the fresh mixture of carbon monoxide and

hydrogen.

“'13"' ’
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Hydrocarbon Fuews, and for the Cracking
and Hydrogenat ion of Heavy Hydrocarbons.
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INVENTOR:

JEAR MmRCInR,

gert ified to ve the drawings referrad
to0 in the specificat fon héreunto annexsd,
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