CIPO - Patent - 497444 Page | of 2

Industry  Industrie TR | v

. * I Canada  Canada (d 1§ tldd

,»/‘\ Strategis Index: i Srrr
strategis.gc.ca o CLTO ST oric

Canadian Patents Database

(12} Patent: (11 CA 497444

12/19/2001 - 09:26:21

(54) HYDROCARBON PRODUCTION FROM CARBON MONOXIDE AND HYDROGEN PLUS ADDED OLEFINS
(54) PRODUCTION D' HYDROCARBURE D'OXYDE DE CARBONE ET D'HYDROGENE AVEC OLEFINES

AJOUTEES
72) - (Country): ALFRED CLARK {Not Available)
(73 (Country): PHILLIPS PETROLEUM COMPANY (United States)
71y (Country):
(74)
(45) - . Nov. 3, 1953
{22)
(43)
(52) - . 260/678.7
(51) . ' N/A
No

I I : S None

N/A

Unknown

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

View or Download lmuges

“ Cover Page Image
« Abstract Image
“ Claims Image

IO
Disclosures Image
C

http:/fpatents |ic.ge.cafdetails?patent n umber=497444&language=EN_CA 12/19/01



\( gl
Ly
iy
[
=~
- p‘“"

W
h

This lnvention relates to a process for the
converaion of mixtures of hydrogen and carbon monoxide into
hydrocarbons contalning more than one carbon atom in the
molecule, More particularly, the present inventlon relates
to such a process whéreln the anti-knock propertles of the
gnsoline bolllng range product obtalned in such a conversion
are materlslly laproved, ‘

When hydrogen and carbon monoxide are caused to
reaoct In the presence of a catalyst td form hydrocarbons
gynthetliocally in tﬁe menner now preacticed in the art, the
reactlon products consist essentially of stralght~chain hydro-
carbong ranging from noermally gaseous to normally liquid to
normally solld compoundg, The octane number of the refined
fractlon bolling in the gasoline range 1s roughly 40 - 50,
which 1ls obvlously too low for use as motor fuel without
further treatment,

It i3 an object of the present lnvantlon to provide
a procegs for the syntheals of hydrocarbons from ecarbon mohoxlde
and hydrogen wherein a gasoline bolling range fractlon having
subgtantlally lncroased octane number is obtained as a product
of the reasction,

It is & further objeet of the present inventlon to
provide & process for the hydrogenation of carbon monoxide 1n
the presence of partlceular hydrocarbon components which wlll
slmul taneously lnteract during the synthesis reactlon,

In accordance with the present lavention I have
found that in the synthesls of hydroocarbons contalning com~
ponents boiling in the gasolilne range, an lmprovement in the
anti-knock propertles may be effested or the octane nunber of

the gasoline bolllng range Fraetlon may be materlially increasged
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by introducing into the usual CO + H, feed branched chaln
olefin hydrocarbons having 4-6 carbon atoms per molecule.
Such olefins include: lsobutylene, o-methylbutene-l,
2-methylbutene-2, 3-mathylbutene-1, 2,3-dimethylbutene-2,
and 3-methyipentene-2, or mlxtures thereof,

In carrying out the present process a volume
of the degsired branched chaln olefins equal to or leas than
thaet of the synthesls gas entering the reactlon zone is
sdmixed with the feed, Preferably less than 20 per cent of
the added olerin based on volume of feed 1ls used,

In additidn to the increase ln octane number
achieved, I have found that & partlal control of heat of
reaction may ve effected by introducing the olefin 1n
1iquid phase at one or a plurallity of pointsg along the
paph of flow of reaetgnts. Thus, hent of reaction will be
removed as heat of vaporlzation and sengible heat,

The hydrocarbon syﬁthesis rgaction_for the
production of gasoline range and higher boiling hydrocafbonﬁ
may be carried out 1n the manﬁer ¥nown to the art, In general,
uslng cobelt cabalysts or thoae contalning substantial por—
tions ﬁhereof, reactlon temperatures'ln the range of 175225
C. mey be used with the optimum temperature belng in the
neighborhood of 185~180 G, Ordlnary lron catﬁlysts operate
best in a narrow range closs to 240 C, while sintered lron
catalysta require tempsratures in the neighborhooed of 320.C,

The synthesis resction is usually carried out ab
atmospherlic or mediuﬁ pressures,:depending on the compositlon
of product desired and the catelyst uaéd."A preferred range
of pregsures sultable for general use l1s from 5 to 15 atmosphereas,

but sollid and 1iquld hydrocarboné imay be produced in good ylelds
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at pressures of atmospheric to 130 atmospheres or higher,

Flow rates are variable, depending also on
gatalyst, cooling means used and products desired, Increasing
csntact time resulis in a lower catalyst operating temperature
and higher yields per pass with less formatlon of methans,

In order to obtaln a satisfactory rate of production suitably
rapid flow rates must be provided, With cobsali catalysts,
for example, sapace veloelties of about 95115 cublc feet of
synthésls gas per hour per cublec foot of catalyst are ususlly
preferred, A gpace veloecltiy of 113 cublc feet glves

a converslon of mbout 70 per cent per pass at 185 C, With
sintered 1lron catalysts, much higher space velocltles may

be used, and velocltiies of 10,000-30,000 cublic feet of
synthesls gas per hour per cuble foot of catalyst have

gilven satisfactory resultsa,

Since the reactlon 1s hlghly exothermlc, cooling
megns mist ordinarily be provided, Such meansg lnelude coollng
tubesa through whlch water or other cooling fluld ls circulated
auch tubes belng posltloned in or surrounding the catelyst
zone, The use of dlrect heat exchange with non-regctive liquids
directly introduced into the reaction ione has also been
sugpested,

The synthesla gas 1a usually composed of 2 parts of
hydrogen to 1 of carbon monoxide, For iron catslysts which
produce large smounts of QOQ, however, the optlmum retlc is
3 parts of hydfogén to 2 parts of carbon monoxide, However,
the compqsitlon of ﬁhe_s&ntheﬂis gae may vary from 1 to 3
parts of hydrogen for sach part of CO,

In add1t£on to the iron and cobalt catalysts

reforred to hereln, other deslrable catalysts lnciude nlckele
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mangane se-alumina on kieselguhr, nickel-thoria §n kieselguhr,
and éobalt—thoria-copper on kleselguhr, ’
The practicé of éhe inventlon may be 1llluatrated

by reference to the accompanying drawing, whilch representa a
flow scheet describing one form of the inventlon, In the draw
ing, a synthesls gas mixture compriasing CO end H2 in the
proportion of 1/4-2 parte of €O for each part of hydrogen,

" je introduced via 1ime 1 into reactor 2 containing a hydrocsrbon
synthesis ecatalyst 3, The reactor may, 1f desired, be surround-
ed by a heat exchange jacket (not shown) through which a

cooling fluid 1é eirenlated, Other heat exchange means may

also be ﬁrovided, gsuch as cooling tubes insertéd through the
catalyst mass; The reactor ls operated at the desired reacfion”
temperature and an lso-olefin fractlon containing 04—06 iso~
olefins Ls introduced into the reactlon zone through line 4, - _
and one or more of the branch llnes 5, 6, 7, 8 The amount bf/_'
lao~olefin so introduced mey correspond to an equal saseous'
volume or less of the synthesels gas, but a mlnor propprtlgn

and preferebly less than 20 per cent by volume of. the lso-
olefin based on the synthesls gas 1s ordindrlly ublllzed,

Buring the reactioh, hydrocarbons are synthsslzed from GO wmd

H2 while the iso-oplefins lntroduced partiplpate in the reaction
by slmultaneously forming a high proportion of lsoparaffing
bolling 1n the gasoline range. The synthesis effluent 1a|

passed through 1ine 9 into fractlonator 10 from which a |

C4-Cg fraction is removed via line 13, The C4-Cg olefins are
separatad from the paraffins in contactor 15 where the olefins
may be selectively dissolved ln sulfuric acid or in a

gselectlve golvent, such as furfural, acetone, me thyl~
ethylketone, or any other solvent having hlgh seleeti?ity

for oleflng over paraffins, In certaln itypes of operatlon,



such as by using sintered iron catalysts, substantlpl Dropor—

_tlona of lmoparaffing and 1so~clefins are produced and 1t
12 1n such operatlons that it is partlicularly desirable to
recycle the entire 04-05 olefln fraction since the fractlon
contalns a substantiel proportion of lgo-olefins, Where 1t
1ls deslred to separate the 1$o-olef1n in the 04—05 fractlion
from the normal olefins, selectlve sbsorption in dilute
sulfuriec acid, for example, 65~70 per cent acld, may be
carried out 1n the absorber, The iso-olefins are selectlvely
dlssolved therein and recovered for use 1in the process by
stripping. The olefin solutlon is removed vip line 17 and
stripped from the solvent in giripper 18, A solvent boiling
above the lso—-olefin-contalning mixture 1is removed overhead
vie line 19 and is introduced into the reactor through lines 19,
20 and 4, The Cy~Cg pareffins are removed from the absorber
via llne 16, Unreacted syntheals gas and Cy-C5 hydrocarbong
are removed from the fractlonator through line 14, A gaooline
fraction of lmproved ootane number is remotved vlg llne 12,
while olls and heavier materlsl are moved from the bottom of
the fractlonator through line 11, 4Al1 or any portion of. the
degired lso-olefln may ve obtalned from any deslired source, as
by separatlon from a eracked hydrocarbon by conventional
methods, and separately introduced via line 21, Insteand of,
or in addltion to the fractlon obtalned from the synthesls,
Where the C4-Cg fractlon 1s low in iso~oleflns, it g
particularly desirable to introduce lso-clefin from ancthep

gource and dlspense with recycle of the 04-05 fraction,

EXAMPTS
4 synthesgls gas contalning 32,5 per cent of CO

and 65,5 per cent of Hg, together with about 2 per cent of



inert materlal, 1s contacted with a mass of catalyst conelst-
ing of 100 parts cobelt, 18 parts thorium oxide, and 100 parta
kieselguhr at a temperature of 223 C, The temperature ls
malnteined by clrculating cooling water ln a spaced zone sar-
rounding the catalyst chamber, A pressure of 100 psl gauge
was utllized, The space veloclty was 120, The reactlion
products are fractionated and a gasollne fractlion 1s obtalned
which has an unleaded octane number of about 6O,

The game procedure ls carrled out except that
10% of a C, material contalning about 65% 1lsobutylene
13 introduced along with the feed, The gascline fractlon
obtained has an unleaded octane number of about.62 Indicating
subgtantisl reactlon of iso-plefin and resulting formatlon

of isoparaffins,
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1. In the synthesis of hydrocarbons bolling in the motor fuel
range by flowing a synthesis gas mixture containing hydrogen and ecarbon
monoxide through a reaction zone containing 2 catalyst for said synthesls

under conditions of pressure and temperature suitable therefor, the method

5 i of increasing the octane number of sald motor fuel range hydrocarbons
which comprises introducing into said reaction zone along with said sym-

thesis gas a branched chain olefin having 4-6 carbon atoms.

2. A process according to claim 1 wherein Cyp to Cg olefing

comprising iso-olefins are formed as a product of synthesis reaction and

wherein the Ch to Cg olefin fraction conteining said iso-olefins is separated

from products of the reaction and reintruduceg into the reaction zons.

3. A process according to claim 1 wherein the catalyst comprises
gintered iron and whersin the productis of the synthesis reaction comprise
substantial proportions of Gh'cé iso-plefina which are re-introduced into

gald reaction 7one.

i Lie A Drocegs agcording to claim 1 vherein the catalyst is one

comprising cobalt and thoria.

5« A process according to claim 1 wherein the iso-olefin is

introduced in minor proportion by volume with respect to the volume of

synthesis gas.
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Certified to be the drawing  referred
ty in the specification hereunto annexed.
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