
Process for the Conversion of Patty Acids and Derivatives Thereof The
present invention relates to the conversion of oxygenated organic
materials, in particular 5 fatty acids and derivatives such as
triglycerides to hydrocarbons. The process is particularly useful for the
formation of hydrocarbon mixtures containing high levels of branched
alkanes, and some cyclic alkanes and aromatics, in addition to linear
alkanes and other compounds from oxygenated organic compounds. 10The
conversion of fatty acids to linear alkalies by deoxygenation using
catalysts including nickel and molybdenum is already known. A process for
the conversion of linear alkanes to branched alkanes by isomerisation using
specified metallosilicates, especially a ferrierite catalyst containing
platinum has been described in EP-A-0653399. EP-A-1396531 describes a
two-step process for the production of a hydrocarbon from a fatty acid or a
fatty acid ester, 15involving deoxygenation in a first step and
isomerisation in a second step. WO 2006/100584 describes a process for the
production of diesel fuel from vegetable and animal oils. It is an object
of the invention to provide an improved process for the conversion of
oxygenated organic materials, especially fatty acids, to hydrocarbon
mixtures containing a high level of non-linear components in a single-step
process. 20 According to the invention we provide a process for the
production of a hydrocarbon product comprising contacting a feedstock with
a catalyst composition comprising an active metal selected from platinum,
palladium, nickel, cobalt, copper, ruthenium, rhodium arid rhenium and an
active porous material which is active for the isomerisation of unsaturated
25 hydrocarbons, characterised in that the feedstock comprises at least one
compound selected from the group consisting of a fatty acid, a fatty acid
ester, a monoglyceride, a diglyceride, a triglyceride and mixtures of these
compounds. We have unexpectedly found that the process of the invention
provides the possibility of 30 obtaining, selectively, non-linear
hydrocarbons from fatty acid or fatty acid ester feedstocks in a one-step
process. Using the process of the invention it is possible to remove the
carboxyl functionality of the feedstock; by decarboxylation,
decarbonylation, hydrodeoxygenation or a combination of reactions and also
effect conversion of the alkyl chain to form a branched or cyclic product
in the same process step. 35 The feedstock may comprise linear and/or
branched fatty acids, fatty acid esters, monoglycerids, diglycerides and/or
trialycerides and may comprise a mixture of more than one of the
aforementioned classes of compound. When the feedstock is derived from
natural sources; it will contain mainly or wholly linear fatty acids,
linear fatty acid esters or glycerides,  2 especially triglycerides. Linear
fatty acid means carboxylic acids having un-branched hydrocarbon chains and
linear fatty acid esters means alkyl esters of these linear carboxylic
acids. The hydrocarbon chains may be saturated or unsaturated. Typically
the feedstock comprises a mixture of fatty compounds having different
carbon chain lengths and varying 5numbers of double-bonds at different
positions in the hydrocarbon chain. A fatty acid suitable as a feedstock
for this invention has more than four carbon atoms, typically greater than
8 carbon atoms, preferably from 8 to 26 carbon atoms, although the
feedstock may include longer chain fatty adds. Triglycerides are esters of
fatty acids with glycerol and are generally naturally occurring in
vegetable oils and animal fats, but may include synthetic compounds. 10The
fatty acid feedstocks may be obtained from triglycerides by hydrolysis.
Fatty acid esters are generally those obtained by transesterification of
triglycerides, which is often carried out using methanol to form methyl
esters. However other alkyl esters may be used, whether derived by
transesterification, direct esterification or otherwise. Thus fatty acid
esters in this context does not include triglycerides, rather we mean
esters of fatty acids with monolunctional alcohols, especially alkyl
alcohols ROH where R is an alkyl group containing from .1 to 8 carbon
atoms. The preferred feedstocks are fatty acids and fatty acid esters,
especially fatty acids. The feedstock may be refined and/or purified to
remove contaminants prior to contact with the catalyst. Such purification
may include the steps of filtering, distillation, treating with absorbents
for removal of sulphur- or nitrogen- containing compounds 20 or the removal
of metal compounds or other contaminants which may deleteriously affect the
performance of the catalyst. The fatty feedstock may be diluted with a
suitable diluent, e.g. a hydrocarbon or mixture of hydrocarbons, if
required. 



The catalyst composition comprises at least one active metal selected from
platinum, 25palladium, nickel, cobalt, copper, ruthenium, rhodium, rhenium,
iron and gold and an active porous material which is for example a zeolite,
a silico-alurnino-phosphate (SAPO) or sulphated zirconia. The active metal
is active for hydrogenation and dehydrogenation of hydrocarbon chains and
is preferably selected from platinum, ruthenium, nickel or palladium;
platinum and palladium being particularly preferred. More than one active
metal may be 30present in the catalyst composition. Without wishing to be
bound by theory, it is generally accepted that the remova of the carboxyl
function from the fatty acid or ester may proceed by hydrodeoxygenation,
decarboxylation or decarbonylation as illustrated for fatty acids in
reaction schemes I - IV. RCO2H + 3H2 > RCH3 + 2H20 (I) RCO2H )RH + CO2 (II)
RCO2H   RH + CO + H20 (III) RCO2H H2 ) RH + CO + 1-120 (IV)  In the above
reaction schemes RCO2H represents a saturated or unsaturated fatty acid,
where R is a hydrocarbon radical containing 0, 1 or more than one
carbon-carbon multiple bonds. R' represents a group containing one extra
carbon-carbon double bond relative to R. Hydrodeoxygenation of a fatty acid
may be represented by the reaction scheme I. In this 5case, the resulting
hydrocarbon contains the same number of carbon atoms as the original fatty
acid. Decarboxylation of a saturated fatty acid may proceed according to
reaction scheme II and produces a hydrocarbon having one fewer carbon atoms
than the parent fatty acid. Decarbonylation also produces hydrocarbons with
one carbon atom less than the parent fatty acid, and proceeds via scheme
ill or IV. Therefore the resulting product may be a 10mixture of
hydrocarbons having a different number of carbon atoms. The active metal is
believed to be active in the removal of the carboxyl function by
hydrodeoxgenation, decarboxyiation or decarbonylation and also active in
the isomerisation of the hydrocarbon chain. The use of Pt as the active
metal, for example, appears to provide both hydrodeoxygenated product and
decarboxylated and/or decarbonylated product, i.e. a 15product containing a
mixture of compounds having different hydrocarbon chain lengths. Such
product mixtures are desirable for use in certain types of fuel. Therefore
in one embodiment of the invention, a catalyst composition for use in the
process comprises more than one active metal, the proportions of each
active metal being selected to provide a desired mixture of hydrocarbons in
the final product. The nature and composition of the starting fatty
acid/ester 20material may therefore influence the choice of active metal(s)
provided in the catalyst composition. In addition to reactions I-EV, the
active metal is active in the hydrogenation of carbon-carbon double bonds
that may be present in the starting material or any intermediates. The
level of unsaturation of product mixtures, will therefore be dependent on
hydrogen : feed ratios and initial levels of unsaturation in reactants. 25
Optionally a promoter metal is also present in the catalyst composition. A
promoter metal, if present may be associated with and present on the
supported active metal/ support and/or present on or in the active porous
material. 



30The active metal is dispersed on a support which may be selected from any
conventional support such as a silica alumina cogel, silica, a transition
alumina such as gamma, delta or theta aluminas, carbon, titania, zirconia
and sulphated zirconia or an active porous material. All of the active
metal present in the catalyst composition may be supported on particles of
the active porous material, Alternatively there may be present in the
catalyst composition 35active metal supported on the active porous material
in addition to active metal supported on an alternative support. As a
further alternative all of the active metal may be present on a support
which is not an active porous material. In a preferred embodiment of the
invention, at least a portion of the active metal is supported on particles
of the active porous material, e.g. a zeolite or a SAPO material. The
amount of active metal present in the catalyst composition  4 depends upon
the nature of the active metal(s) present and the reaction mechanism
desired to be favoured. When the active metal comprises at least one of Pt
or Pd, then the catalyst composition preferably contains from 0.01 to 10%,
more preferably 0.1 to 3%, especially 0.5 - 2.5%, for example about 1 -
1.5% by weight of the active metal. The active metal is preferably
deposited on the surface of a porous support and/ or within the pores in
said support. The supported active metal may be formed by impregnating the
support with a solution of a compound of the metal, followed by drying and,
optionally, calcining the dried material. Alternative methods include
precipitation of a compound of the active metal onto the support, including
precipitation-deposition methods in which a metal complex, e.g. a metal
10ammine complex, is decomposed by heating in the presence of the support.
Alternatively, the active metal may be introduced onto the support by
ion-exchange if the selected support is susceptible to such methods, e.g.
in the case of an acidic active porous material. The active metal is
preferably present in the form of elemental metal and so the active metal
compound on the support is reduced to the form of elemental metal. The
reduction step may be carried 15out prior to placing the catalyst in the
reactor, e.g. by effecting reduction of the solid catalyst particles by
contact with a hydrogen-containing gas or by "wet reduction with a reducing
agent such as a hydrazine. Alternatively the active metal compound on the
catalyst support may be reduced to active metal in elemental form in the
reactor by contacting the catalyst with a reducing gas stream, for example
a hydrogen-containing gas stream, for a suitable time to 20effect
reduction. Methods of forming a catalyst by the techniques discussed above
and others are known in the art and will be familiar to the skilled person.
Catalysts comprising the active metal on a support are known in the art and
are available commercially. Such catalysts are described, for example, for
use as hydrocarbon isomerisation catalysts in EP-A-0653399. 25The active
porous material is active in the conversion of hydrocarbons to form
branched or cyclic hydrocarbons. The active porous material is preferably
selected from a molite, sulphated zirconia and silico-alumino-phosphates.
Preferred zeolites include ferrierite, mordenite, ZSM S. beta and
faujasite. Zeolites having a range of molar ratios of silica to alumina may
be used. We have found that those having molar ratios of silica to alumina
of 30between 15 and 55 have been found to be effective in the reaction but
other zeolite compositions may also be useful. Silico-alurnino-phosphates
useful in the invention include, for example, SAPO-11 and SAPO-31.
Preferably the pore diameter of the porous material is approximately in the
range from 3- 10 A, more preferably from 4 - 8 A. The active porous
material preferably includes acid sites. The silica : alumina ratio of a
zeolite determines its 35 acidity, with acidity increasing with increased
alumina content. The number and strength of acid sites in the active porous
material may be optimised within the suggested range for the particular
active metal, feedstock and reaction conditions used in order to provide
the desired product composition. The provision of additional active porous
material or the presence of active metal on a different support may provide
a means to gain sufficient active metal and  5 sufficient acidic sites in
the active porous material. The active porous material may be selected to
provide branched or cyclic hydrocarbons preferentially and a mixture of
different porous materials may be used to optimise the selectivity towards
the desired hydrocarbon products. 5 The supported active metal and the
active porous support may be present in the reaction space in the form of
powders or as formed particles suitable for forming fixed catalyst beds.
The form of such particles to provide adequate strength in a catalyst bed
and adequate mass and heat transfer characteristics under the desired
reaction conditions may be selected by the 



10skilled person. Typically such formed particles have a minimum dimension
of at least 1 mm and often a maximum dimension less than 50 mm. Usually
such particles are formed from powders by known methods such as tabletting,
extrusion or granulation. Frequently additives such as a binder, lubricant
or another additive may be present as is conventional in particle forming.
The formed particles may have any of a variety of shapes as is known in
catalyst 15manufacture. Typical shapes include tablets, cylinders, fluted
cylinders, spheres, rings, wheel-shapes, lobed cylinders, optionally with
one or more apertures in the cross-sectional shape. In a first embodiment
of the invention, the catalyst composition comprises the active metal on
20a support formed from the active porous material. In this embodiment, the
catalyst composition may comprise, for example, Pt on ferrierite, Pt on
SAPO-11, or Pt on beta zeolite. Optionally an additional quantity of the
active porous material may be present, either mixed with the supported
active metal or separated from it such that the feed stream contacts the
additional active porous material upstream or downstream of the supported
active metal. 25When more than one active metal is used, each metal may be
disposed on the same active porous material or a different one. When the
same active porous material is used, each metal may be present on the same
particles of active porous material or they may be present on different
particles, which may then be mixed together or in separate parts of the
reaction space. Alternatively quantities of the same active metal may be
present on different active 30porous supports. In another embodiment of the
invention, the catalyst composition comprises a physical mixture of the
active metal on a non-active support with separate particles of the active
porous material. As an example of this embodiment, the catalyst composition
comprises a 35mixture of a particulate zeolite with a particulate
palladium-on-carbon catalyst. When more than one active metal is used, each
metal may be dispersed on the same support or a different one. It is also
contemplated that more than one active metal may be deposited on the same
support particles using co-deposition co-impregnation or by depositing the
second active metal upon a pre-existing active metal + support combination.
By physical mixture, we  6 intend that particles of the supported metal and
particles of the active porous material are mixed to form a substantially
homogeneous mixture or are mixed together. If required, such a mixture may
subsequently be formed into a larger particle by a method such as
tabletting, extrusion or granulation. In such a case a binder, lubricant or
another additive may be present as is conventional in particle forming. As
a further embodiment, the catalyst composition comprises a physical mixture
of a first active metal on a non-active support with separate particles
comprising a second active metal (which may be the same as or different
from the first active metal) supported on an active 10porous material. As
an example of this embodiment, the catalyst composition comprises a mixture
of a palladium or platinum supported on a particulate zeolite with a
particulate palladium-on-carbon catalyst. Optionally an additional quantity
of active porous material may be present in the mixture or disposed as a
separate bed upstream or downstream of the mixture. 15 Using any of the
combinations of active metal and active porous material forming the
catalyst composition used in the process of the invention, it is possible
to provide a subsequent process step to isomerise or hydrogenate or
deoxygenate such residual linear hydrocarbon, unsaturation or carboxyl
function as may be remaining in the product. This subsequent 



20process step may be required only to serve as a polishing reaction and so
may be relatively light duty compared with a process designed to convert
the entire feedstock. In an alternative arrangement, the process may
comprise the steps of first passing the fatty acid/ester feed and
hydrogen-containing gas over a first catalyst comprising a supported active
metal such as a NiMo hydrotreating catalyst to effect removal of the
carboxyl function and then passing the 25resulting product, containing some
fatty acid/ester and hydrogen over a second catalyst bed comprising an
iscrnerisation catalyst containing active metal and an active porous
material, such as Pt-zeolite. In this way residual fatty acid carboxyl
groups remaining after contact with the first catalyst bed may be removed
during the isomerisation step because the active metal present in the
second catalyst is effective to catalyse the removal of the remaining
carboxyl 30functions. A quantity of another solid particulate material may
be present in the catalyst composition or in a bed containing the catalyst
composition to aid dispersion, heat transfer or moderate       activity in
a catalyst bed. Such particles may include metal oxide materials such as
alumina, 35silica etc. It can be seen from the reaction mechanisms - IV,
that some reaction may be expected to occur in the absence of feeding a
hydrogen-containing gas to the reaction mixture. It is, however, preferred
that some added hydrogen is present in order to facilitate the  7
hydrogenation of C=C double bonds. Therefore the process preferably
includes the step of feeding a hydrogen-containing gas to the reaction
mixture in contact with the catalyst composition. The hydrogen-containing
gas may comprise pure hydrogen or a mixture of hydrogen with a diluent
which is inert under the selected reaction conditions. Suitable inert gases
include nitrogen, helium or argon. Suitable hydrogen pressures that may be
used are in the range from about 0.1 to about 100 bar at reaction
temperature. The amount of hydrogen present in the reaction may influence
the mechanism of removal of the carboxyl functionality from the fatty acid
or ester. Generally increasing the amount of hydrogen available may be
expected to increase the relative amount of hydrodeoxyge"nation compared 10
with decarboxylationedecarbonylation. Further, altering the amount of
hydrogen present will have an effect on the relative proportions of linear
alkanes, branched alkanes, cyclic alkanes and aromatics observed in the
reaction products. Although gas-phase reactions are possible using fatty
acid feedstocks, it is preferred that the reaction takes place by contact
of the fatty feedstock in the liquid phase with the hydrogen-containing gas
over a solid catalyst. The catalyst is preferably provided in the form of
solid particles having a minimum dimension of at least 1 ram arranged as a
fixed bed in a reactor designed to allow contact and flow of the
liquid-phase fatty feedstock and a gas phase, if present, over the catalyst
particles through the fixed bed, usually in the form of a "trickle bed"
20arrangement. Alternatively the catalyst may be provided in a structured
form, such as a monolith coated with the catalyst composition and arranged
such that the liquid and gas-phase reactants contact each other as they
flow through channels in the monolith. As a further alternative, the
reaction may take place in a slurry phase, the catalyst being provided in
the form of small particles or a powder which is dispersed as a slurry
within the liquid phase 25reactant whilst the hydrogen-containing gas is
bubbled through the slurry or dispersed within the liquid in a saturator.
The reaction may take place in the presence of a solvent, and may take
place in conditions designed to maintain the solvent in a supercritical or
near-supercritical state. 30The reaction temperature is preferably in the
range from 200 C to about 500 C, more preferably 250 - 400 "C, and we have
found a temperature range of 270 - 350 "C to be convenient. At higher
temperatures, it is likely that some cracking to much shorter carbon
chains, e.g. Ci - Ce, may occur and this is usually undesirable and
uneconomical. It is sometimes desirable to influence the carbon chain
length distribution of the product 35depending on the required product
composition and the nature of the feedstock used. By 



selecting conditions and catalysts which are capable of inducing selective
cracking in the hydrocarbon chain, for example to form a product with some
C8 -016 hydrocarbon chains from a Cie feedstock, the resulting hydrocarbon
product may have hydrocarbon chains containing fewer carbon atoms than the
starting feed. If such cracking is required then it may  8 be preferred to
operate the process at a relatively high temperature, e.g. greater than 300
"C, depending on the activity and selectivity of the catalyst used. It is
normally preferable to carry out the reaction in the liquid phase.
Appropriate reaction conditions should be selected and maintained to ensure
that the reaction proceeds in a desirable way. The process of the invention
will be further described in the following examples. Example 1  25 g of
palmitic acid, 285 g of dociecane and 15 g of a catalyst containing 0.3
wt.% of Pt on ferrieritee- 20) were placed into an autoclave. The vessel
was purged twice with hydrogen, and the pressure was then set to 10 bar at
room temperature. The autoclave was sealed and heated to 298C at a rate of
10 'Clrnin and stirred at 600 rpm for a total period of 12 hours. When
cool, the reaction mixture was analysed by gas chromatography (GC), and the
acid value determined by titration with potassium hydroxide. The acid value
of 15the mixtures was determined using the procedure shown below. The
composition of the liquid product was derived from GC measurements, and is
shown in Table 1. Conversion of fatty acid was found to be 45 % with
product hydrocarbons having both 15 and 16 carbon atoms.  48.5 % of the
hydrocarbon ; H2 pressure ba Catalyst - product Example 1 0.3 wt.%
Ptiferrierit was branched. Table 1  Example 2 30 0.3 wt.% Ptiferrierite
Example 3 4 



0.3 wt.% Pliferrierite  Example 4 10 5 wt.% PUrnordenite Example 5 (corn
carisort) 10 Pd/C  Acid value initial 214 214 214 214 214  (mg  KOH/g)
Acid value final 118 90 116 



99  ........       Conversion %) 45 58 46 5 54  Product C15 linear (%)
17.8 11.4 11.2 41.0 100 Product C15 branched (%) 6.8 



2,0 0.0  Product 016 linear (DM 23.7 44.7 7,5 55.0 0.0  Product 016
branched (%)  41.7 38.2 3.9  0.0 Other product (%)   10.0    73.1 0.0 0.0
20 Acid Value  



100 ma of neutralized 1:1 isopropanol : toluene mixture was added to a
known mass (up to approximately 5 g) of the fatty acid sample in an
Erlenrnyer flask. The mixture was gently heated until the fatty acid was
fully dissolved. 1 cm3 of phenolphthalein was added to the  9 solution and
it was then titrated against KOH (0,1 M), using the continued presence of a
pale pink colour as an end point. The acid value was then calculated using:
AV = k/KoH X MK,QH X 56:1 5 where: AV = acid value (in units of milligrams
KOH per gram of sample), MKOH = molarity of KOH solution, VKOH = volume of
KOH used in titration (cm), 10m = mass of sample (g). Example 2  The
process of Example I was repeated but using a hydrogen pressure of 30 bar.
The results are shown in Table 1. 15 Example 3  The process of Example 1
was repeated but using a hydrogen pressure 4 bar. The results are shown in
Table 1. 20Example 4  The process of Example 1 was repeated using 5 g of a
catalyst containing 5 int% Pt on rnordenite and a hydrogen pressure of 10
bar. The results are shown in Table 1. Example 5 (Comparison) 25The process
of Example 1 was repealed using 2.5 g of a catalyst containing 5 wt,% Pd on
carbon and a hydrogen pressure of 10 bar. The reaction was run for 4 hours.
The results, in Table 1, show that this catalyst produces hydrocarbons from
the feed, but they are linear, presumably due to the lack of sufficient
acidic sites on the support. 30Example 6 25 g of oleic acid, 285 g of
tetradecane and 15g of a catalyst containing 0.3 wt.% of Pt on ferrierite
(silica/alumina = 20) were placed into an autoclave. The vessel was purged
twice with hydrogen, and the pressure was then set to 20 bar at room
temperature. The autoclave was sealed and heated to 275 C with stirring at
600 rpm, and held at that temperature for 2 35hours 50 minutes. The
temperature was then raised to 350 C and held at that temperature for a
further 50 minutes. When cool, the reaction mixture was analysed by gas 



chromatography and the acid value determined by titration with potassium
hydroxide. Conversion of fatty acid was found to be 100 % with products
having a range of number of carbon atoms. Table 2 shows the product
distribution of the Ca-Cle mixture of products. A  10 mixture of linear,
branched and cyclic hydrocarbons were present in the product mixture, witi
the combined total of cyclic and branched hydrocarbons forming 30 % of the
tot ai product mixture. By mass, 61% of the maximum theoretical conversion
to this product distribution was obtained. 5Table 2 Example 7-12  25 g of
oleic acid, 285 g of dodecane arid the catalyst (shown in Table 3) were
charged into an autoclave. The vessel was purged twice with hydrogen, and
the pressure was then set to 10the value shown in Table 3 at room
temperature. The autoclave was sealed and heated to a reaction temperature
of 350 GC which was maintained for a period of 2 hours, with stirring at
600 rpm. Following the reaction, the autoclave was allowed to cool and
vented. The acid value of the product mixture was determined and further
analysis by gas chromatography and proton NMR was done to determine
conversions and product distributions. The chain length 15distribution for
products in the C8-C18 range is shown in Table 3. These values were
determined by GC measurements. Conversions and the proportion of aromatics,
branched alkanes and linear alkanes in the product mixture is also shown in
Table 3. These values were determined by GC, acid value and proton NMR
measurements. 20Example 13  The procedure of Example 7 was followed but
using a catalyst comprising 0.3 wl.% Pt on beta zeolite (silica/alumina =
38) and a temperature of 270 "C, The results are shown in Table 3. The
"branched alkaries" value of 23 % for this example represents the total
proportion of non- hydrocarbons, i.e. aromatics t- branched alkanes.
Example 14 & 15  The procedure of Example 7 was followed, using as reactant
25 g of rapeseed triglyceride or 25g of rapeseed fatty acid. The proportion
of triglyceride, free fatty acid and hydrocarbon resulting from reaction of
the rapeseed fatty acid feed is shown in Table 4,These results 30indicate
that the Ptiferrierite catalyst is more effective at converting the fatty
acid to  hydrocarbons than the triglycende feed. The conversion of the
trigiyceride feed to free fatty acid also potentially consumes hydrogen.
Table 3 5OLA = Oleic Acid DOD = Dodecane 



F20 = Ferrierite having silica / alumina = 20 F55 Ferrierite having silica
/ alumina = 55 B38 = Beta zeolite having sca .1 alumina = 38 10' total non
linear product (aromatics + branched alkanes) Table  4 Product mixture
composition (%) ExampleFeed Triglyceride 15ratty acid Triglyceride Free
fatty acid 43 hydrocarbons 14  10 43 57  12 Example 16 285 g of dodecane
(solvent) and 9.16 g of catalyst (0.3 wt.% Ni on ferrierite (silica/alumina
= 20)) were charged into an autoclave reaction vessel. The vessel was
purged twice with hydrogen, and the pressure was then set to 40 bar at room
temperature. The autoclave was 5 sealed and heated to a temperature 01 350
C which was maintained for a period of 24 hours, with stirring at 600 rpm.
The autoclave was then allowed to cool, vented and charged with 25 g of
oleic acid as a reactant. The vessel was then resealed and purged twice
with hydrogen followed by setting the hydrogen pressure to 20 bar at room
temperature. The autoclave was then heated to a reaction temperature of 350
'C which was maintained for a period of 2 10 hours, with stirring at 600
rpm. Following the reaction, the autoclave was allowed to cool and vented.
The acid value of the liquid product mixture was determined and it was
further analysed by gas chromatography to determine conversions and product
distributions. The proportion of non--linear hydrocarbons (aromatics and
branched alkanes) and linear alkanes is shown in Table 5, together with the
chain length distribution for products in the Cs-Cie, range. 15Table 5
Chain length  18  



Proportion (%), 17 9 16  2 15    7 14  5  13  12  0  11  11 10   24  9  35
8 0 Conversion by acid value (%) 51     Total proportion non-linear
(aromatics+branched alkanes) (%)  88  Proportion of linear alkanes in
products (%)12   



13 Claims  1. A process for the production of a hydrocarbon product
comprising contacting a feedstock, optionally a hydrogen-containing gas and
optionally a solvent with a catalyst composition comprising an active metal
selected from platinum, palladium, nickel, cobalt, copper, ruthenium,
rhodium and rhenium and an active porous material which is active for the
isomerisation of unsaturated hydrocarbons, characterised in that the
feedstock consists essentially of al least one compound selected from the
group consisting of a fatty acid, a fatty acid ester and mixtures of these
compounds and optionally a diluent selected from at least one hydrocarbon.
2. A process as claimed in claim 1, wherein said catalyst composition
comprises an active metal in dispersed form supported on particles of a
support material.  3. A process as claimed in claim 2, wherein said support
material comprises particles of said active porous material.  4. A process
as claimed in claim 2, wherein said support material comprises particles of
silica-alumina, silica, a transition alumina, carbon, titania or zirconia.
5. A process as claimed in any one of the preceding claims, wherein said
catalyst composition comprises particles of said active porous material
having no active metal supported thereon. 6. A process as claimed in any
one of the preceding claims, wherein said active metal comprises at least
one of platinum, palladium, nickel, cobalt, copper, ruthenium, rhodium and
rhenium. 7. A process as claimed in claim 6, wherein said active metal
comprises platinum and/or palladium. S. A process as claimed in any one of
the preceding claims, wherein said active porous material comprises at
least one of a zeolite, a silico-alurnino-phosphate (SAPO) or sulphated
zirconia.  14  10. A process as claimed in any one of the preceding claims,
wherein said fatty acid contains from 4 to 26 carbon atoms.  11. A process
as claimed in any one of the preceding claims, wherein the feedstock is
contacted with the catalyst composition in the presence of a hydrogen-
containing gas. 12 A process as claimed in any one of the preceding claims,
wherein said hydrocarbon product comprises at least one branched
hydrocarbon.  13. A process as claimed in any one of the preceding claims,
wherein said hydrocarbon product comprises at least one cyclic hydrocarbon.
14. A process as claimed in any one of the preceding claims, wherein said
hydrocarbon product comprises at least one aromatic hydrocarbon. 


