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(54) PREPARING HYDROCARBONS BY FISCHER-TROPSCH
: SYNTHESIS

{71) We,. SHELL INTERNATION-
ALE RESEARCH MAATSCHAPPI] BV,
a company organised under the Laws of The
Netheslands, of 30 Carel van Bylandtlzan,
The Hague, The Nethedands, do hereby
declare the invention, for which we pray that
a patent may be granted to v, and the
method by which it is to be performed, to
be partienlarly described in and by the ollow-
ing statement:-—

The invention relates to a process for the
preparation of hydrocarbons by catalytic
reaction of carbon monoxide with hydrogen.

The preparation of hydrocarbons from a
sixture of carbon monoxide and hydrogen by
contacting this mixture at elevated tempera-
ture and pressure with a catalyst is known in
the literature as the hydrocarbon synthesis
accurding to Fischer-Tropsch. The behaviour
of a camalyst for thc Fischer-Tropsch syn-
thesis can be judped on the basis of the
conversion and selectiviry that can be reached
with this catalyst in relation to the space
velocity that is used therewith. The term
conversion should be taken to mean i this
connection the molar percentage of the gas
mixturé that is converred into hydrocarbons

“and the term selectivity the weight percentage

of Cy¥ hydrocarbons produced, based on the
total quantity of hydrocarbons produced. In
general it may be stated that a good caralyst
for the hydrucarbon synthesis according to
Fischer-Tropsch should meer the require-
ments that at 2 space velocity of at least 400
NLI-th=* it must be capable of converting
at least 505, m of a gas mixture with a selec-
tvity of at least 70 %w. A caralyst is judged
to be better suited for the present purposs,
according as higher conversions and selectivi-
ties can be reached with it and accord-
ing as higher space velocities can be used.
Among the catalysts that have been pro-
pused in the lirature for wuse in the
hydrocarbon synthesis according to Fischer-
Tropsch there are a number that meet
the three obove-mentioned requirements if
they are applied to mixtures of carbon mon-

oxide and hydrogen whose H,/CO malar ratio
is at least 1.0. In an invcstigation by the
Applicant it bas been found, however, that
when these catalysts are applied to mixtures
of carbor monoxide and hydrogen whose H./
CO molar ratio is smailer than 1.0, it is in
most cases impossible to meet the three above-
mentioncd minimum requirements all at the
same time. As a rule, when the catalysts are
applied to the low-hydrogen gas mixtures, two
of the minimum requiremenis can readily be
met, but the third parameter that s important
in this connection then has an unacceptably
low value.

It has now been found thar the conversion
that can be reaclied at a given temperature,
pressure and space velocily by contacting the
low-hydrogen gas miztures with a catalyst
(X) which meets cerrain minimum rcguire-
ments with regard to its behavieur in the
Fischer-Tropsch reacrion, can be considerably
increased by using this catalyst in a physical
mixture with a catslyst (Y) which meers
certain minimum requirements with regard to
its behaviour in the well-known CO-shift
teaction (CO 4+ H.Q0 — CO, + I,).

For one catalyst (X) of the physical mix-
ture it holds that it must be capable, at the
given temperature, pressure and space velocity,
of converting at least 30%m of the low-
hydrogen gas mixture with a selectivity of at
least TOY,w.

For the other catalyst (y) of the physical
mixture it holds that it must be capable, at
the given tepsperature and pressure and at a
space velocity of 1000 NLth, of con-
verting at least 80%m of the water presemt
in a mizture of carbon menoxide and water
with a CO/H.0 molar rato of 10.0 into
hydrogen. '

As far as the mixipg ratio of the cetalysts
is concerned, at lcast 10%.v of cach of the
catalysts (X) and (Y) should be present in
the catalyst physical mixture,

In the above formudation it has been taken
for pranted that the catalysts (X) of the
physical mixture which meets the criterion in
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respect of the Fischer-Tropsch reaction, does
not meet the criterion n respect of the CO-
shift rcaction and conversely. This is in con-
formity with actual practice, where catalysts
that are recommended for the Fischer-Tropsch
reaction show, as z rule, mo or only litde
activity for the CO-shift reacton and con-
versely.

In the investigation concerning this subject
the Applicants have realized that the prin-
ciple on which the present invention iy based,
namely that for the preparation of hydro-
carbons from low-hydrogen gas mixtures very
suitable catalysts can be obtained by physic-
ally mizing 2 catalyst (X) having Fischer
Tropsch activity with a catalyst (Y) having
CQ-shilt activity, can also be used in ancther
way, namely by using one catalyst which com-
bines those two functions, Such a catl
may for instance be prepared by emmplacing
on an inert cartier, by impregnation, both one
or more metals having Fischer-Tropsch
activity and one or more merals having CO-
shift acrivity. Such catalysts fall outside the
scope of the present patent applicetion. The
use of a number of catalysts belonging to this
rype for the prepararion. of hydrocarhons from
low-hydrogen gas mixtures is the subject of
the co-pending British patent application No.
16499778 (Serial No. 1553959) in the name
of the Applicant.

The present patent application therefore
relates to a process for the preparation of
hydrocarbons by catalytc reaction of carbon
monoxide with hydrogen, in which process a
mixture of carbon monoxide and hydrogen,
whose H;/CO molar ratic is less than 1.0,
is contacted at elevared temperators
pressure with o physical mixture of two
catalysts of which one catalyst (X) is capable,
at the temperature, pressure and space velocity
at which the sabove-mentioned process is
carricd cut, of converting at Ieast 30%,m of
the H./CO mixture with a selectivity of at
least 70%w, and of which the other catalyst
{Y) is capable, at the temperature and pressuge
at which the above-mentioned process s
carried ocut and at a space velocity of 1000
NLE2h, of converting at least 80%m of
the water present in a mixture of carbon
menoxide and water having a CO /3,0 moler
ratio of 10.0 into hydropen, and in which
process at least 1094y of each of the catalysts
(x) and {y) Is present in the catalyst
physical mixmra.

In the process according to the fnvention
a physical mixtore of two catalysts is used,
which, for convenience, will be designated
catalysts X and Y. The two caralysts may be
present as a mixture, in which, in principle,
each particle of catalyst X is surrounded by
a number of particles of catalyst ¥ and con-
versely. If the process is carried out with use
of a fixed catalyst bed, this bed may be built
up of alternate lzyers of particles of catalyst

X and catalyst Y. If the two catalysts are
used as a mixtore, this mixture may be a
MACTOmMiXture of 2 micromixrure. In the first
care the physical mixture consists of two kinds
of macroperiicles of which one kind is com-
pletcly made up of caralyst X and the other
one completely of catalyst Y. In the second
case the physical mixture consists of one kind
of macroparticles, each macroparticle being
made up of a large number of microparticles
of both catalyst X and catalyst Y.
“Caralyst physical mixtures according to the
invention in the form of micromixtures may
be prepared, for jnstance, by thoroughiy mix-
ing a fine powder of catalyst X with a.fine
powder of catalyst Y and shaping the mixture
ta larger particles, for instance, by extruding
or pelletizing. In the process accordling to
the inventien it is preferred 1o use catalyst
physical mixtures in the form of micro-
mixtures,

The process according to the iavention is
referably carried out at a2 tcmperature of
rom 200 to 350°C, a pressure of from 10

to 70 bar and a space velocity of from 400
to 5000 and ic particular of from 400 to
2500 NLI-Lh—,

In the process one of the catalysts of the
physical mixture should be ecapable, at the
temperaturs, pressure and space velocity at
which the process is carried out, of converting
at least 30% of the H,/CO mixeure with a
sefectivity of at least 70%w. Catalysts (X)
having this quality are known and are among
the group of catalysts referred to in the litera-
ture as Fischer-Tropsch catalysts. Such cata-
lysts often comprise one or more metals from
the fron group of ruthenium {pgether with one
or more promoters for increasing the activity
and/or selectivity, and somelimes a carrfer
material such as kieselgubr., They can be
prepared by precipitation, by melting or by
impregnation. Preparation of catalysits com-
prising one ot more metals from the iron
group by impregnation is effected by impreg-
nating a porous carrier with one or mors
aquepus solutions of salts of metals of the
iron group and, if nccessary, promoters, fol-
lawed by drying and calcining of the com-
position. In the provess according to the
invention it is preferred to use a2 catalyst
physical mixture of which the catalyst (X)
Leving the required Fischer-Tropsch activity
is an iron or a cobalt caralyse, and in par-
ticular such a catalyst (X) which has been
prepared by fupregoation. Very snitable
Fischer-Tropsch catalysts (X} for use in the
catalyst physical mixtures eccording to the
invention are the catalysts prepared by im-
pregnation according to the co-panding United
Kingdom patent application No. 46427/77
(Serial Nou. 1548468), Thc catalysts com-
prisc per 100 pbw carrier, 10—75 pbw of
ane or more metals from the iron group
together with one or more promoters in 2
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quantity of 1—30%, of the quantity of metals
from the iron group prevent on the catalyst
(X), which caralysts (X) have such a specific
average pore diameter (p) of atr most 10,000
nm and such & specific average particle
diamerer (d) of at most 5 mm, that the
quoticat p/d is more than 2 (p in nm and
d in mm). :

If it is intended in the process according
to the inveniion to use a catalyst physical
mixture of which the catalyst (X) having the
Fischer-Tropsch activity i an iron catalyst,

. preference is givent to en iron catalyst which

contains a promoter combination consisting of
un alkali metal, a metal that is easy to reduce,
such as copper or silver and optionally a
metal that is difficnir to reduce, soch as
aluminium or zine. A very suitable iron cata-
lyst for the present purpose is a catalyst
prepared by impregnation, conraining iron,
potassium aand copper on silica as the carrier.
When use is made of an iron catalyst in the
catalyst physical mixture as the camalyst {X)
having the required Fischer-Tropsch activity,
the process according te the invention is pre-
ferably carried out at a temperature of from
250 to 325°C and a pressurc of from 20 to
50 bar.

If it is intended in the process according
1o the invention to use a catalyst pliysical
mixture of which the camalyst (X) having
the required Fischer-Tropsch activity is a
cobalt catalyst, preference is given to a cobalt
catalyst which contains a promoter combina-
tion consisting of an alkaline-earth metal and
thorium, uranium or cerinm.

A very suitable cobalt catalyst for the
present purpose is a catalyst prepared by
impregnation containing cobalt, magnesiom
and thorium on silice as the carrier, Other
very suitable cobait catalysts prepared by
impregnation are catalysts containing, in addi-
tion to cobalt, one of the elements chromium,
titanium, zirconium and zinc on silica as the
carrier. Whent use is made of a cobalt catalyst
in the catalyst mixture as a catalyst (X}
having the required Fischer-Tropsch activity,
the process according to the invention is pre-
ferably carried out at a temperature of from
220 t 300°C and a pressure of from 10 to
35 bar.

In the precess according to the invention
one of the catalysts of the physical mixture
should be capsble, at the temperature and
pressure at which the process is carried out
and at a space velocity of 1000 NLI-h—,
of converting at least 80%,m of the water
present in a mixture of carbon monoxide and
water with a CO/H0 melar ratio of 10.0 ints
bydrogen. Catalysts (Y) having this quality
are known and are among the group of cata-
Iysts referred to in the literature as CO-shift
catalysts. Such catalysts often comprise ong or
more metals selected from the group com-
posed of jren, chromium, copper, zine, cobalt,

nizkel and molybdenum as the catalytically
active component, either per se ar in the
form of their oxides or saiphides. Examples
of suitable CO-shift catalysts are the mixed
salphidic caratysts according to the United
Kingdom patent specificadon No. 3472593
and the spinel catalysts according to the co-

nding United Kingdom patent application
No. 46426/77 (Serial MNo. 1536052). In the
procass according to the invention use is pre-
ferably made of a catalyst physical mizure
of which the catslyst (Y) having the required
CO-shift activity is a catalyst containing both
copper and zinc, in particular 2 catalyst in
which the Cu/Zn atom ratic les between
G.25 and 4.0.

In the process the starting materials should
be mixtares of carhbon monoxide and hydrogen
of which the IL,/CQO molar ratio is smaller
than 1.0. Such mixtures can very suitably bhe
prepared by partizl combustion of a material
containing cashon and hydrogen, in particular
a material with a low hydregen content.
Examples of these materials are brown coal,
anthracite and coke. During the partial com-
bustion the feed, in fnely dinided form, is
converted with oxygen or air, if desired cn-
riched with oxygen, Into a gas mixture con-
taining, among other subsrances, hydrogem,
carbon moncxide, carbon dioxide, nitrogen
and water. In the combustion steam is prefer-
ahly nsed as the temperature moderator. The
partial combustion i3 preferably carried out
at a temperaturs between 900 and 1500°C
and a pressure between 10 and 50 bar. By
purification of the crude gas mixture, in which,
gmong other substances, ash, carbon-contain-
ing material, hyvdrogen sulphide and carbon
dinxide are removed, a gas is obrained which
consists substantiaily of a mixture of carbon
monoxide and hydrogen.

In the process according to the invention
the starting material is preferably a gas mix-
ture whose H,/CQO molar ratio is higher than
04, If gas mixmres are available of which
the H,/CO molar ratio is less than 0.4, this
moler ratio iz preferably increased to & valne
hetween 0.4 and 1.0 before the process accord-
ing to the invention is applied to these gas
mixturcs. Previous imcrease of the FELACO
molar ratio of the gas mixnires can very suit-
ably be effected by adding hydrogen or by
subjecting the gas mixtures to the known CO-
shift reaction. If the starting materials arc
gus mixtures whose H,/CQO molar ratio is less
than 0.4, atiracive results can also be ob-
tajined by applying the process according to
the invention to such mixtures to which water
has been added. If a gas mixture is available
of which the H,/CO molar ratio lies hetween
0.8 and 1.0, it is preferred in the process
according to the invention to use & catalyst
combination of which the catalyst having the
required Fischer-Tropsch activity is a cobalt
catalyst.
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In the process according to the invemtion
at least 10%,v of each of the catalysts (X)
and (Y) should be present in the catalyst
physical mixture. The ratio in which the two
catalysts (X)) and (Y) should be present in
the catalyst physical mixture differs from casc
to case and depends among ather factors on
the conversion and selectivity envisaged, the
composition of the gas mixture, the rcaciion
conditions nsed znd the activities of the two
catatysts (X) and (Y) in the plysical mix-
ture. Thus, a decrease inn the conversion, which
ocours if under certain reaction condirions the
H./CO molar ratio of the feed gas is reduced,
may be compensated for by unsing 2 catalyst
(Y} with a higher CO-shift activity in the
physical mixture. An increase in selectivity
can be reached by using a more sclective
Fischer-Tropsch calalyst (X) in the physical
mizture {c.g. 2 catalyst with z higher content
of sslectivity promoters). An increase in con-
version can be resched by using mure active
Fischer-T'ropsch and CO-shift catalysts in the
physical mixture (e.g. catzlysts with a higher
content of catalytically active metals),

The process according to rhe inventionr can
very suitably be carried out by passing the
feed in upward or in downward direction
through a verdeally disposad reactor in which
a fixed or a moving bed of the catalyst physical
mizture is present. The process may be carried
out, for instance, by passing the feed in up-
ward direction through a vertically disposed
catalyst bed, use being made of such a pgag
rate that the catalyst bed expands. If desired,
the process may also be carried out by using
a suspension of the catalyst physical mixture
In 2 hydrocarben eil. Depending on whether
the process is carried out with use of a fixed
catalyse bed, an expanded catalyst bed or g
catalyst suspension, catalyst particles having
a diameter between 1 and 5 mm, 0.5 and 2.5
mm and 20 and 150 microns, respectively,
are preferred.

If the process is carried out with use of 2
fixed catalyst bed, deposition of waxy hydro-
carbons takes place on the caralyst physical
mixmre, which resulis i1 a decrease
activity, This deactivation may affectively he
counteracted by washing the catalyst physical
mixture continugusly with a fraction of the
product prepared in the process. For this put-
pose preference is pgiven to a fraction that
has an initfal boiling point above 200°C and
a final boiling point below 550°C. An addi-
tional advantage of the above-mentdored con-
tinuous washing of the catalyst physical mix-
ture is that temperature control of the process,
which is highly exothermic, is simplified. In
addition to hydrocarbons and oxygen-containa
ing hydrocarbons whose molecular weight
extends over 2 wide range, the reacton pre-
duct that leaves the reactor in the process
according to the invention contains, inter alia,
warer, nitrogen. carbon dioxide and non-

converted carbon monoxide and hydrogen.
If the process is carried out in once-through
gperation, the C;t-fraction is separared from
the reaction product as the end product If
the process is carricd out in recycle opera-
tion, the C,*fraction is also separated from
the reaction product as the end product, but
now the rcmainder of the reaction product is
recycled to the reactor, if necessary after
reduction of the carbon dioxide content and
with usc of 2 bleed stream 10 avoid build-up
of. inter alia, nitrogen.

The invention will now be further explained
with the aid of the following example,

. EXAMPLE.

Six catalyst physical mixtares (I—VI)
were prepared according to the invenrion.
Catalyst physical mixrures I—IV were obtained
by mixing a Fischer-Tropsch catalyst selected
from catalysts 1—4 with a £O-shift catalyst
selected from catalysts A—C in o volume
ratio 1:1. Catalyst physical mixture VI was
obtained by grinding both Fischer-Tropsch
cetalyst § and CO-shifr catalyst A to powders
with a particle size diameter smaller than 44
microns, mixing the powders in a volume
ratio of 1:1 and pellerizing the mixture into
larpe particles, which were subsequently con-
verted — by crushing and sieving — into
granuies having a diameter of from 1.7 1o
28 mm. In ozder to be able to obtain 2
proper judgement of the behaviour of catalyst
physical mixtnre VI in the hydrocarbon syn-
thesis according to Fischer-Tropsch, a sixth
Fischer-Tropsch catalyst was ineluded in the
investigarion {catalyst 6).

Catalysts 1—6 and A~—C wers composed
as follows:

Catalyst |,

Fe/Cu/K /810, catalyst which comprised
25 pbw iron, 1.25 pbw copper and 1 pbw
potassium per 100 pbw silica. Particle
diameter: 1.0—2.4 mm,

Cutalyst 2.

Fe/CufK/S3i0; catalyst which comprised

5 pbw iron, 1.25 pbw copper and Z pbw
potassiom  per 100 pbw  silicz.  Particle
diameter: 1.7-w2.8 mm,

Catalyst 3.

CofTh/Mg/8iQ, catalyst which compiised
25 pbw cobalt, 1.04 pbw thorium and 1.18
pbw magnesium per 100 pbw silica. Particle
size; 1.7-2.8 mun.

Catalyst 4.

Co/CxfSi0; caralyst which comprised 25
pbw cobalt and 1 pbw chromiom per 100
pbw silica. Parricle size: 1.7—2.8 mm.

Catalyst 5.

Fe/K/8i0; catalyst which comprised 25
pbw iron and 2 pbw potassium per 100 pbw
silica. Particle size: 1.7—2.8 mm.

Catalyst 6.

Fe/K/Si0Q, catalyst which comprised 25
pbw iron and 2 pbw porassium per 200 pbw
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silica. Catelyst 6 had been obtained by grmd-
ing canalyst 5 and a silica to powders with

a particle size smaller than 44 microns, mix-
ing the powders in a volume ratio corres-
ponding to the above-mentioned composition,
pelletizing the mixeore into large particles,
which were subsequently converted — by
crushing and sicving —into granules having
a diameter of from 1.7 to 2.8 mm.

Catalyst A.

CufZn/8i0, catelyst which comprised 13
pwb copper and 30 pbw zinc per 100 pbw
silica. Particle size 1.0--3.4 mm.

Catalyst B.

Cu/ALfZn caralyse which comprised 53.8
pbw copper and 18.1 pbw ahiminium per 100
pbw ginc. Particle size: 1.7—2.8 mm.

Catalyst C.

CufAl/Zn catalyst which comprised 225

pbw copper and 105 phw aluminium per 100
pbw zinc. Particle size; 1.7—2.8 mm.

Catalyst physical mixtures I—VI and
catalysts 1—6 and A—C were tested for the
hydrocarbon synthesis according to Fischer-
Tropsch by contacting s mixture of carbon
monoxide and hydrogen, whose H,/CO molar
ratio was 0.5, at 280°C and 30 bar with
each of these catalyst physical mixtures and
catalysts. In addition, the behaviour of cata-
bysts 1—6 and A-—-C in respect of the CO-
shift reaction ‘was examined by comtacting a
mixture of carbon monoxide and water, whose
CO/H,O molar ratio was 10.0, at 280°C,
30 bar and a space velocity of 1000 NLI-Vh
with each of these catalysts. The resulis of
these cxperiments and the space velocities
used in the Fischer-Tropsch reaction are gwen
in the table.
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WHAT WE CLAIM I5:—

1. A process for the preparation of hydro-
carbons by catalytic reaction of carbon mon-
oxide with hydrogen, characterized in that a
mizmre of cathon monoxide and hydrogen,
whose H,/CO molar ratio is less than 1.0,
is contacted at clevated temperature and
pressure with a physital mixture of two
catalysts of which one catalyst {X) is capable,
at the temperature, pressure and space
velocity at which the above-mentioned process
15 carired out, of converting at least 30°%m
of the H,/CO mixnire with a selectivity of
at least 70%w for C,* hydrocarbons and of
which the other catalyst (Y) is capable, at
the temperatire and pressurs at which the
above-mentioned process is carried out and
at a space velocity of 1000 NLI=*h—", of con-
verting at least 80%,m of the water present
in a mixture of carbon moncxide and water

having a CO/H.O molar ratio of 10.0 into

biydrogen, and in that at least 10%v of each
of the catalysts (X) and {Y) is present in
the catalyst physical mixture.

2. A process according to claim 1, charac-
terized in that a catalyst physical mixture is
used which coasists of one kina of macro-
particles, cach maczoparticle being made up
of a large number of microparticles of each
of the two catalysts.

3. A process according to claim 1 or 2,
characterized in thar ir is carried our ar a2
temperature of from 200—350°C, a pressure
of from 10 1o 70 bar and a spzce welocity
of from 400 tw 5000.

4. A process sccording to claim 1, charac-
wrized in that a catalyst physical mixmire is
used of which the catelyst (X) having the
required Fischer-Tropsch activity is an iren
or a cobalt catalyst.

5. A process according to claim 4, charac-
terized m that the catalyst (X) concerned
comprises per 100 pbw carricr, 10—75 pbw
iron or cecbalt together with ome or more
promoters in & quentty of 1--30% of the
quantity of iron ar cobalt present on the
cataiyst, which catalyst has such a specific
average pore dimmeter (p) of at most 16,000
nm and such a specific average particle dia-
meter (d) of at most 5 nuu, that the quotient
p/d is morc than 2 (p in nm and d in mm}.

6. A process according to claim 4 or 3,
characterized in that the catalyst {X) con-
cerned is an iron catalyst, which contains a
promater combination consisting of an alkali
metal, & metal that i3 easy to reduce, such
as copper or silver and optionally a metal
that Is difficult to reduce, such as aluminium
or zinc.

7. A pracess according to any one of claims

4—5, characterized in that the process Is
carried our ar & temperature of from 250 to
325°C and a pressure of from 20 to 50 bar.

8. A process according te claim 4 or 5,
characterized in that the caralyst (X) con-
cerned Is a cobalt caralyst which contains a
promoter combination consisting of an
alkaline-earth metal and thorium, uraninm or
cerium,

9. A process according to claim 4 or 5,
characterized in that the cawlyst X con-
taing, in addition o cobak, one of the ele-
ments chromium, titanium, zirconium and zinc
on silica as the carrier.

10. A process accurding to any one of
claims 4, § and 9, characterized in that the
catalyst X 1s a cobalt catalyst and in that
the process is carried out at a temperature
of from 220 to 300°C and a pressure of from
1% to 35 bar

11, A process according to any one of
claims 4 and 83—I1Q characterized in thai the
catalyst X is a cobalr caralyst and in rthar
the process is applied to a feed pas whose
H,/CO molar ratio lies between 0.8 and 1.0,

12, A process according to any one of
claims 1—11, characterized in thar a caralyst
combination is used of which the catalyst (Y)
having the required CO-shift activity iz a
catalysr containing both copper and zinc.

13. A process according to amy one of
claims 1——12, characterized inm that the
H./CO molar ratio of the feed gas is more
than 0.4, _

14. A process according to any one of
claims 1--13, characterized in that it is
carricd out with wse of a fixed catalyst bed,
an expanded catalyst bed or a caralyst sus-
pension  and  catalyst particles having 2
diameter between 1 and § mm, 0.5 and 2.5
mm and 20 and 150 microns, respectively.

15, A process according to any oae of
claims 1-—14, cheracterized in that it is carried
out with use of a fizxed catalyst bed and in that
the caialyst physical mixture is costinuously
washed with a fraction of the product pre-
pared in the process.

16. A process for the preparation of hydro-
carbons, substantially as described herein-
before and with reference to experiments
10—15 of the example.

17. Hydrocarhons which have been prepared
by using a process as claimed in any one of
claims 1—186.
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