TI TLE Productlon of Synthetlc Crude Petroleum'fhls |nvent+on |s concerned
with the conversion of plant oils and ani nal ol s *&nd=bt her subst ances
derived fromthem and natural and processed rubbers such as'vehicle tyres
and tubes into hydrocarbons® and chem cals. Mre particularly, by _th —
process of this invention, the above naned substances argéé-ta'ﬁ/tlc%'llys
converted in an energy efficient high yield operation into hydrocarbons

that are useful for the production of gasoline, kerosene, diesel and other
chem cals. Further, this invention provides a process for producing

hydr ocarbons from renewabl e energy sources. In recent years nmuch work has
centered on the use of vegetable seed oils and their derivatives, alone or
Fmadm i e with diesel, alcohol or gas oil, as diesel fuel in conpression *
i gnition engines. Resul ts showed that such engi nes could run
satisfactorily for short periods of tine although prolonged operation wth
such fuel s have reveal ed nany probl ens rangi ng from engi ne wear, |nconplete :

conbusti on, coki pgodlcoasnl of syathetdiwt icrudef Petroleum

This invention is concerned with the conversion of
plant oils and animal oils and other substances derived
from them and natural and processed rUbbers such as
vehicle tyres and tubes into hydrocarbons and chemicals. (ﬁ
More particularly, by the process of this invention, the |
above named substances are-cata]yfica]]y converted in an
energy efficient high yiefd operatien into hydrocarbons
that are dsefql for the production of'ga501iﬁe, kerosene,
diesei and other chemicals. Further, this invention
p?ovides a process for producing hydrocarbons from
renewable energy sources.

In recent years much work has centered on the use of
vegetable seed oils and their derivatives, alone or in
admixture with diesel, alcohol or gas oil, as diesel fuel
in compression ignition engines. Reeu1ts showed that
such engines could run satisfactorily for short periods
of time although prolonged operation with such fuels have
revealed many problems ranging from engine wear,
incomplete combustion, coking of neZZTes and formation of

polymeric material in the engine crank case.



poljneric material in the engine crank case. - 2 -
40604/ wsu Ther e have al so been prior attenpts to produce synthetic fuels

from ot her sources. Some exanpl es of such fuel production are: recovery -
of syncrude fromshale by in situ extraction-with heated air and retorting;

extraction of heavy oil

Fi seher -
from'coal
How&ver

“dlsadvantages chief of which are environnental pollution and di sposal

dethetaid efdely VBrdore dthgy asbinices and Somesl ustamplesindt t hat
require multi-steps handling. Wiile olefins can be manufactured from

probl ens,

*car boxyl

process; and anaerobic digestion of bionmass to nethane.
these prieHes Intre kEECISedie it cX ReitEngts 18 feFodusen many

¢ swhisfuald mdretion eatel ytnecaemeral ynertudeai Hkam
shale by in situ extraction with heated air aﬁh
retorting; extraction of heavy oil from tar sands by

heating with water and alkali and subsequent refining of

the oil; Lurgi gasification of coal to syn gas; Fischer-

Tropsch coal conversion into liquid syncrude; Mobil's
gasoline from coal process; and anaerobic digestion of

biomass to methane.  However, these processes, besides

being expensive, suffer from many disadvantages, chief of

which are environmental pollution and disposal problems,
undesirable low value by-products, and product streams
that require multi-steps handling.

While olefins can be manufactured from carboxylic
.acids and esters by catalytié conversion with nickel
catalysts containing tin, germanium or lead, the process
is confined mostly to starting materials derived from

saturated oils. For the process to be useful, the oils,

must first be subjected to a process of hydrogenatlon and

then conversion to the acids or esters before the derived

materials can be used in the process. Moreover,
econonmic consideration is an important factor because of
the many steps involved and the need for further

processing before the final products can be used as

fromtar sands by heating with water and al kal
subsequent refining of the oil; Lurg gasification of £o6d4}psi$YN 0as;
Tropsch coal conversion into |iquid syncrude; Mbil's gasoline

and



catalysts containing tin, germaniumor |ead, the process is confined nostly
to starting materials derlved fron1saturated oils. For the process to be
useful, the oils nust first be subjected to a process of hydrogenati on and -
t hen Conver3|on to the acids or esters before-the derived materials can be
used in the process. = Mreover, econom c consideration is an inportant
factor because of the many steps i nvg wed and the need Joyojmgcher
processing before the final products can be used as -
40604/ wsu fuels. Catalytic conversion of biomass into: fuels i nvol vi ng -
al umi nosi | i €akdszeol ites have al so been reported. However, this nmethod ™&
suffers fromthe disadvantages of |ow yields, extensive coke formati on and
rapi d poi soni ng Chtalytdat alopstersion ef Hismamsntimto dhuk I sigiva Wy itige
twilight of the fossil fuel era approaches, the availability of
aluminosilicate zeolites have also been reported.
However, -this method suffers-from;the;dlsadvantages;of
low yields, extensive coke formation ah&lrapid.poisoning
of the catalyst. - -
As the 21st century and possibly the twilight of the
fossil fuel era approaches, the-availability{of
alternative fuel supplies continues*td'be of major'global YA
concern; Increa51ng cost of petroleum, a major source -
of fossil energy, is 1nev1tab1e because of llmited
availability. " As plant oils and animal oils and rubbers
are renevable energy sources, the ability to convert them
into hydrecarbon fuels in a simple straightforward energy
efficient process would certainly add a new dimension in
the quest for a solution to the_glbbal energy problem.
It has now beeh-discovered-that:biomass,materials
such as plant oils and_animal-oils,'including fatty - ',\
acids, esters and releted-substencesfderived from them .
-and natural and processed rubbers such as vehicle'tyres.
and tubes, can be converted directly in a simple energy
efficient catalytic process to hydrocarbons in high
yields. _ _
. Aecording.to this invention there is provided a .

process for producing synthetic crude petroleum by



alternative fuel supplies continues to be of naror‘blobar’concewﬁ.:
‘I ncreasing cost ‘of petroleum a major source of fossil energy, is oo
i nevitabl e because of limted availability. AS plant oils and aninmal oils
and rubbers are renewabl e energy sources, the ability to convert theminto
hydrocarbon fuels in a sinple straightforward energy efficient process
woul d certainly add a new di nension in.the quest for a solution to the
gl abal energy problem It has nowy heen discovered that biomass materials
such- as plant oils and aninmal oils, including fatty acids, esters and
rel4t ed substances derived fromthem and natural and processed rubbers such
« as vehicle tyres and tubes, can be converted directly in a sinple energy
ef f-i ci entcatalilzrtiicLl Xy aaesckings hy b neater Elgh(B) etaispr iy ding to
this invention there is provided a process for producing synthetic crude
* petrol eunfaddy a plantt -oil or a product obtained therefrom and/or
(b) an animal oil or a product obtained therefrom and/or
(¢) a rubber using a catalyst comprising alumina with or
without silica but excluding any zeolite content, the
total amount of silica, if present, constituting a lesser
amount by weight, preferably no more than 25% by weight,
&Jf of the catalyst mixture. The catalyst used may be
substantially wholly alumina. The process may be
carried out in the presence of a carrier gas, preferably
a carrier gas comprising air or nitrogen or argon or
helium or hydrogen or a hydrocarbon obtained from
petroleum refining and cracking operations, e.g. methane.
The biomass material (P) may comprise triglycérides,
fatty acids, esters and related substances derived from
them. The rubber may be in the form of a vehicle tyre or
tube. -
It is a preferred feature of this invention that the
said oils defined by (a) and (b) (which may be
triglycerides of fatty acids wherein the fatty acid
moiety ranges from 4 to 30 carbon atoms, the fatty acids

most commonly being saturated or containing 1, 2 or 3

double-bonds)7need not be in anhydrous or pure form or be



catalytically cracking a biomass material (P) conprising (a) a plant oil or
a_product obtained therefromand/or (b) an animal oil or a product obtained-
therefrom and/or- (c) a rubber using a catal yst conprising alumna with or

wi thout silica but excluding any zeolite content, the total anmount of

. 'silica, if present, constituting a | esser anount by weight, preferably no
nmore than 25% by weight, of the catalgst mixture.  Theg4pgbal/wghh used may

be substantially wholly al um na. The process may be carried out in the
presence of a carrier gas, preferably a carrier gas conprising air or -~ ¥

nitrogen or swgpecbedhedi ppior hydrogenabion bydmatholsnkabwai aadtheom N

petrol eum refining and cracki ng operations, e. g. nmethane. The bi omass
materi al  (P)anty colbei saidrodlycmaydesntiint yartable asmbantsapnd feleat ed
substances derived fromthem The rubber may be in the formof a vehicle: -
tyre or tubefattyiacidprand/ordestarsrboth ofii whichemavoalshabet he said

oi l s defined by (a) and (b) (which may _be triglycerides of fatty acids

wher ei n the faRYgraeddtaohgdyorarhenst dvring: bhgorearsss gfofbisthe fatty

aci ds : : . :
invention. As the said oils may be composed not-qgly.of

natural'glycerides but other_mate:iais like carotenoids, -
hydtocanbons, phosphatides, simple fatty_acids and their

esters,-terpénes, sterol#,_fatty alcbhols; tbccpherols.:

polyisoprene, carbohydrates.and-proteins, for;the pﬁrbose' . \J

of this invention the said Oiis may contain such
materials as pért of their ¢omposition.: It should be
noted that in the case of.the-plant-oils thé'pfeferred
oils are palm oil, coconut,dil,:qorn-oil, sbyavoil, :
safflower oil, sunflower;oi;,-linSeed~oil, 6live-oil-and:
peanut oil. In the-casezbf animal oils, the preferred
oils are pork lard, beef fat, mutton fat and chicken
fat. It is to be understood that.for_thé purpose of
this invention, mixtures of the oils, although of
different origins, are suitabie as feed to the datalytic.
| conversion steﬁ.. Thus mixtures of the plant3oiis, o
nixtures of the animal oils, and mixtures which include
plant oils and animal oils are withih-the;scope_of this
invention. Naturél;fatty_acids and_eSters, other than -
triglyéerides, aISO'may_bg;used.in-the process of this

invention. Palm fatty acids and methyl esters derived

£



nnéiAcghnDnly bei ng saturated or containing 1, 2 or 8v«double bdﬁas)'nbed
‘not be in anhydrous or pure formor be -5 - 40604/ wsu
subj ected to prior hydrogenation by nethods known in the art. The said -
~oils may contain variable amounts of free fatty acids and/or esters both of
which may al so be converted to hydrocarbons during the process of this
I'nventi on. As the said oils may be conposed not only of natural
gl ycerides but other materials |+ke €arotenoids, hydrocarbons,
phosphatides, sinple fatty acids and their esters, terpeness, sterols,
fafty al cohols, tocopherols, polyisoprene, carbohydrates and proteins, for
the purpose of this invention the said oils nmay contain such materials as
part of tHeremchhpesestenificatiemnif cplﬁnhcﬁb'é tand aminabk ebk®s of the
plant oils the preferred ojls are(?aln1oiIJ coconut, oil, corn oil, soya
oi |, saffI'Rerresidug anrd ohighhends Frachions obtaired;quring reHlt oil .

case ani mal _oil t referred
In the spfqtt{hg of pafm off v be used. In the case of the

said rubbers, the preferred rubbers are natural rubbers
and processed rubbers such as vehicle tyres and tubes.
The catalyst useful in this invention comprises

alumina with or without silica. For the purpose of this
&4’ invention the prefegred catalists_are_Fluka Type 504C
Alumina (pH 4.5), Fluka Type 507C Alumina (pH 7), Fluké
Type 5016A Alumina (pH 9.5) and Merck Silica Gel 100 (70-
230 mesh). Contacting the said.bil or .rubber or
mixture thereof with the catalysf in the process of this
invention may be carried out with the catalyst as a.fixed
bed reactor. Considered as within the scope of this
invention, the caialyst can be used as a moving bed
reactor, operated in a transport fashion such that the
catalyst is cycled between a reaction zone and a
regeneration zone, as is currently_the practice in the
petrochemical indﬁstry. It is to be noted that'the
contacting step can be conducted directly or in an
atmosphere containing a gaseous substance such as air or

nitrogen or argon or helium or hydrogen or other



oils are pork lard, beef fat, nutton fat and chicken fat. It is to be
understood that for the purpose of this invention, m xtures of the oils,
al t hough of different origins, are suitable as feed to the catal ytic.
'~ conversion step. Thus m xtures of the plant «pils, mxtures of the anina

oils, and m xtures which include plant oils and animal oils are within the
scope of this invention. Natural fajty acids and esteiﬁsoggpgﬁ t han
triglycerides, also may be used in the process of this i1nventlon Pal m
fatty acids and nmethyl esters derived - 6 - fromtransesterification of:

plant oils %{&‘hﬁf&a{?&oﬁ&'ébtéﬂf‘edeﬁréﬁlepé’i%ié\ﬁﬁ'tr@f‘ﬂﬁiﬁga&hdons obt ai ned ey

during acid sSplitting of -palmoil may be used. In the case of the said
rubbers, themickaig esbérbbisss Arforadxtndle UbbElisnand Rrpeesaededubbers

such as vehicle tyres and tubes. The catalyst useful in this invention

conpri ses alﬁlroma:'ame ho®rthe tgmtislﬁrcﬁm 30 :i-b,tmiﬂnetqsmsoeaubfmihl, sa
more preferred flow rate being 90 ml/min to 300 ml/min.
After the contacting step the catalyst may be-regenerated
by heating in a’ stream of oxygen enriched air at a |

temperature from 550°C to 750°C._ During the process of

this invention, the pressure applied is preferably about

1 atmosphere to 10 atmospheres.' A pressure of.about one _'-Q)

atﬁoSphere will'usuallytbe_satisfactdry; : The reaction
tehperature'of the catalyst is preferaBIY'iu_a range'from,
300°C to 680°C, a more preferred:reactiOn”temperature"
being in a range from 420°é;tot55b°c; . A preferred

. ratio of the catalyst weight to'tﬁé_oil or'rubber weight
is in a range from 1:1 to 10:1.3i For a figéd'be&
reactor, a more preferred value'for every 2 to 6 parts
by weight’ofhthe catalyst;:one_ﬁart by WeightiOf_the oil
or rubber is fed'per.hour'to theﬁcatalfst,tf Under the
conditions of the catalytic'reaction'given'above,"
gaseous and liquid hjdrocarbons; coke;'water“ano“
hydrogen sulphidelmay'be'fOrmed.- 'When.rubber is used
as feed stock, in addition to'the products:mentioned:
above, ammonia'maf.also'be forﬁed;' As'described herein
-above, tﬁe hydrocarbons'produced may be fractionally

distilled to fractions suitable for the production of

© o en



‘i nvention the preferred catal ysts are Fluka Type 504C Al um na (pH 4.5),
Fl uka Type 507C Alumi na (pH 7),. Fluka Type 5016A Al umina (pH 9.5) and Merck-

Silica Gel 100-(70- 230 nesh). - Contacting the said oil or rubber or
m xture thereof with the catalyst in the proecess of this invention may be
carried out with the catalyst as a fixed bed reactor. Consi dered as

within the scope of this invention, ghe catal yst can bgygggetesis 2 NoOVi ng
bed~yeactor, operated in a transport fashion such that the catalyst is
cycl ed between a reaction zone and a regeneration zone, as is currently the
pr &Cri ce | ngddl {16d ; dodedsend , | dleiséY Yand dthés dlemibcdéed that the
*contacting step can be conducted directly or in an atnosphere containing a
gaseous subst anckhisicineention owill thegehlus tratsd oy tied | £od bowinyglr ogen or
ot her - 7 - 40604/ wsu hydrocar bons obtai ned from petrol eum
“refining aekanpkssng dfeentavesgiven enkyte itklustwate sthpkeferred

invention and are not intended to limit the scope of the

present invention. -

Example 1

In this example, the results of which are shown in

Tables 1 and 2, 160g of crude palm oil (free’fétty acid
QJI content 3.5%), heated to a temperatufe of 120°C, was
passed at a steady raﬁe during 4 hr. over a fixed bed of
112g Fluka Type 504C alumina (pH 4.5) maintained at 510°C
and one atmosphere pressure with nitrogen gas flowing at
120 ml per minute. = The products were collected in three
.traps connected in series and cooled respectively in air,
cold water and acetone-dry ice. .The products in the
traps were combined and after separation from the water,
the oil was found to comprise hydrocarbons with no
uncracked starting material.
Eiamgle 2 _

| In this exémple, the cracking of 160g of pélm fatty

acids was performed with argon as the reagent gas under
the same conditions as stated in Example 1. After
separation from the water, the oil was found to comprise
hydrocarbons without any'uncracked starting material,‘

The results are shown in Table 3.



flowrate of the gas is from30 m/minr to 1506° m /i n,. a nore preferred
flowrate being 90 mM/mn to 300 M/ mn. After the contacting step the

catal yst may be regenerated by heating in a stream of oxygen enriched air

at a tenperature from[err] to[err]. During the process of this invention,
the pressure applied i's preferably about 1 atnosphere to 10 at nospheres.

A pressure of about one atnosphere will usually be satisfactory. The
reaction tenperature of the catalysy is preferably in a range fromf[err] _
to[err], a nore preferred reaction tenperature being in a range fromJ[errk :

to[err]. A preferred ratio of the catalyst weight to.the oil or rubber i
weight is in arange from1l:1 to 10:1. For a fixed bed reactor, a nore
preferred vgkgﬁpigLagvery 2'to 6 parts by weight of the catal yst, one part
by wei ght of the oil rubber is fed per hour to the catal yst. Under -
the conditions ofint haleaéabmb&é thactiraekdingedfalle 0z o@aaemwré l'i quid
hydrocar bons, coke, water and hydrogen sul phide may be forned. When

. rubber is ueedsastingdofteqhallpraudrtuonstoftmelmr@dﬂgt&qmmmmuomeddabove

' ammoni a may al so be forned. As descri bed herein

corn oil, soya oil, safflower oil, sunflower oil, linseed
0il, olive o0il, peanut oil, palm fatty acids, pork;lard,
beef fat}'yutton°fa£_and chicken fat ﬁaavperformed'as
described:in-Example 1. After separatlon from the
water, the 011 was found to comprlse hydrocarbons w1thout -_~;)_
any uncracked starting material. The results are shown in
Table 3. | | |
_ _

In this example, the cracking of 160g of ralm oil
(free fatty acid content 3.5%) was performed with
nitrogen as tho reagent gas'and'a-Catalyst.mixture.
containing 100.8g Fluka.Type 5040;51umina“(pH 4.5) and
11.2g Merck Silica Gel 100 (70-230 mesh) aS'described in
Example 1. After separation from.the water, the o0il was
found to'comprise hydrocarbons without any uncracked
starting material. . The résultsfarefshown in Taole 3.

In this example, 160g of crude palm oil (free fatty
acid conteht_3.5%) heated to a temperature of 120°C was
passed at a steady rate during 4 hr. over a fixed bed of
112g Fluka Type 504C-Alumina'(pH:4.5) maintained at 5100.

The products were collected as described in Example 1.



ahove, the hydrocarbons produced nay *be . fractlonaﬁly ‘distilled to fractions

suitable for ‘the production of - - 8 - 40604/ wsu gasol i n€,
kerosene, diesel and other chemicals. This invention will be illustrated by’
the foll ow ng exanpl es. They are given only to illustrate this invention

and are not intended to limt the scope of the present invention. Exanple 1

In this exanple,

the results of which are shown in Tables 1 and 2, 160g of

crude palmoil (free fatty acid copjent 3.5%, heated to a tenperature of
[err}, was passed at a steady rate during 4 hr. over a fixed bed of 112g
FI (Ka Type 504C alum na (pH 4.5) nmaintained at 5100C and one at nosphere

*pressure with nitrogen gas flowng at 120 m per m nute. The products
vere col | exteslr | e pdF £81b1i affors OFHL CGhLELF N BI8S | €51 ok cHOhRdl tespectively
in air, cold water and acetone-dry ice. The products in the

comprise hydrocarbons. The results are shown in Table
3.
Example 6

In this example, the results of which are shown in

Table 3, 49g of molten commercial hevea rubber (obtained

-

previously by coagulating the rubber latex with formic

KHJ acid, pressed between_rollers to remove the liquid, then

air dried and smoked) was passed at a steady rate during

1 hr. over a fixed bed of 112g Fluka Type 504C Alumina

(pH 4.5) maintained at 510°C and one atmosphere pressure

with argon as reagent gas as described in Example 1.

- After separation_from the water, the oil was found to

comprise hydrocarbons.

Example T

In this example, the results of which are shown in

v

Table_3, 40g of a used car rubber tube was placed in a

glass tube and the temperature quickly raised to 510°C

within about 20 minutes with argon flowing at 120 ml per

minute.

The molten rubber was then passed over a fixed.

bed of 78g of Fluka Type 504C Alumina (pH 4.5) maintained

at 510°C and one atmosphere preséure during 35 minutes.

After separatibn_frdm the water, the oil was found to

comprise hydrocarbons.



‘traps were conbined and after separati‘on fromthe Water, the oil was found
to conprise hydrocarbons with no uncracked starting material. Exanple 2 In .
t hi s_exanple, the cracking of 160g of palmfatty acids was perfornmed with
argdh\as t he reagent gas under the sane conditions as stated in Exanple 1.
After separation fromthe water, the oil was found to conprise hydrocarbons
W t hout any uncracked starting material. The results are shown in Table 3.
- 9 - Exanple 3 In this exanple theqgracking of 160g of a mixture -
consi sting of equal proportions of palmoil, coconut oil, corn oil, soya =,

oil, safflower oil, sunflower oil, linseed oil, olive oil, peanut oil, péﬁ#ﬁ~
fatty acids, pork lard, beef fat, nmutton fat and chicken fat was perforned $
as described in Exanpheidus nAfiedr catpdyattisond ilseoMluka Alumina and
Merck Siliéa Gel are commercially available materials.. - | e
~ “Fluka" Alumina 81,04
“Merck" Silica Gel $i0,

"Fluka" and "Merck” are registered.Trade Marks.



#ter, the oil was found to conprise-h&drocarbons wi t hout any uncracked
starting matrerial. The results are shown in Table 3. Exanple 4 In this = .
exanpl e, the cracking of 160g of palmoil (free fatty acid content 3.5% -
was performed with nitrogen as the reagent gas and a catal yst m xture
cont ai ni ng 100. 89 Ftuka Type 504C Alumi na (pH 4.5) and 11.2g Merck Silica
Gel 100 (70-230 nesh) as described in Exanple 1. After separation from
the. water, the oil was found to conprise hydrocarbons w thout any uncracked

starti ng mafertar——xHreqresults are shown in Table 3. Exanple 5 In this
exdhpl e, 16§g spf cruge pglmoil (free fatty acid content 3.5% heated to a
tenperature [€rr] wasJpassed at a steady rate during 4 hr. over a fixed
bed of 112g F%ﬁ § Type 5(34C Alumna (pH 4.5) nmintained at 5100. The
products.me_e 0 Iec@eq~§s descri bed in Exanple 1.
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- ¥B- After separation from.the water,'t’l?-é'oil was found to conprise.

hydr ocar bons. The results are shown in Table 3. Exanple 6 In'thi's

- exanmple, the results of which are shown in Table 3, 49g of nolten

- commerci al hevea rubber (obtained previously by coagul ating the rubber
~latex with formc acid;, pressed between rollers to renove the liquid, then

~air dried and snokefl) jwas pasped at a sjeady yate duging 1 hr. jover a fixed
~bed of 1129 Fluka Typg 504C A umipga (pH 4. %) i nt ai fed at [errL]_ -and one -
' atnosphere pressure] wijt hpargop. asgkeagept ¢asj as desqgribed in Bxanple 1. .
. After separation frpmjthé watpr® TH2i s found tq conprisel- s
~hydrocarbons. Exanp]e.l7 In th]s exq’_r.rple thhe Fesul tsjof which gre shown in
- Table 3, 40g of a uped car r.uoberotqug‘e has {plpced infa glass tybe and the -
.+ tenpetature quickly rdised to [_e-rq«]mwtpin abput 20 m nutes w tjh argon
~flowing at 120 ml pgr_ [m nute. The nol fen|rupber way then pasded over a
~fixed. g n | - -'
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m.m - © TABLE 3 YIELD AND DISTILLATION CHARACTERISTICS OF LIQUID HYDROCARBONS
- — 1
QT _ .- ™ OBTAINED FROM THE CRACKING OF OILS AND RUBBERS UNDER DIFFERENT CONDITIONS
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So5S Alumina |Alumina | Alumina
o o . = Alumina (pH 4.5) (pH 7) | (pH 9.5)] (pH 4.5)
— ) ‘ + 10% Merck
© O % Silica Gel 100
C > 0= CATALYST
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©F © nrp OIL/RUBBER PFA PFA PO PO PO PO PO PO PO MP MA MPA HNR - CTRT PFA PFA PFA PO
S
a 1 [ —m o
w,l_ ) Carrier Gas
- Flow Rate Hy Ar No Ar He Hy CH, Air No Ny Np Ny Ar Ar He Ar Ar Ny
120/m1/min gas .
o Reaction . .
— Temperature 510 510 550 510 610 510 510 610 510 5§10 510 510 510 610 510 510 510 510
— .
<L Yield ot Liquid

Hydrocarbons 63.5 67 70 69 67 66 36 57.5 64 .a_.u 64 G4 66 5% 52 61 62 57.5
{weight percent)

bed' of 78g of Fluka Type 504C Alum na (pH 4.5) *mai"fitai ned at {errP and one
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e.um W m " DISTILLATION OF HYDROCARBON PRODUCTS
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Distillation
c w - m w Temperature °C
e L
© MN = 150 16 11 15.5 12 8.5 13.511.5 13 28 17.5 9 5.6 24 10 1l n " 18
10 © ()] ) :
™ w m .wa M 200 29 22,5 19.5 22 18 28,5 20.5 25 45 34 26 30 62.5 36.5 21 22 22.5 . 33.5
m o.“ m I/Uﬁ 250 48 40.5 52 38.5 34 46.5 36.5 42 65.5 50 41 45.5 76.5 48.5 uq.w_ 36.5 .40.5 53
—_0n S T w 300 72 63 78 65 59 69.560 68 84 69 64 65 87.5 89.5 68.5] 68 69 76 -
| Np—— .
S N CR- i . ;
© m. © W In all the above conversions were performed at 1 atmosphere pressure.
LDOX O - In all cases there was no uncracked starting material in the
. O>S_° hydrocarbon products,
= — ®© O )
©mn Ol . C PFA -~ Palm Fatty Acids
(7o ) « @© PO - Palm 011
o OO up - Mixture of palm oil, coconut oil, corn oil, soya oi},
O X = safflower oil, sunflower oil, linseed oil, olive oil,
& c._ m @© peanut oil and palm fatty acids.
S5 — = MA - Mixture of pork lard, beef fat, mutton fat and chicken fat.
oo > MPA - Mixture of MP and MA
e 0O 0T cNO - Coconut o4l
L, SNO -  Sunflower 0il
S N W = NR -~  Commercial bevea rubber
7 M| _ CTRT -~ Car tyre rubber tube.
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c -0 * C L M S * - 15 - 1."- °A process for *
produci ng synthetic crude petroleum by catal ytically cracking 4 hiomass
material (P) conprising (a) a plant oil or a product obt ai ned t her ef r om
‘and/or (b) an animal oil or a product obt ai ned thﬁ'm“mlum llmmm
. rubber using a catalyst conprising alunmina with o ut
" excluding any zeolite content, the total anmount of S|I|ca i present

s constituting a | esser anount by weighs of the catalyst mxture. 2. A .
. process according to Caim1, wherein silica conprises no nore than 25@6by?
' wei ght of the catalyst mixture. 3. A process according to Caim 2, “”‘
wherein the catalyst is substantially wholly al un na.
- CLAIMS ' ' - '

1. A process for.producing éynthétic crude:jetioiéum'bj
catalytically cracking a biomass material (P) comprising
(a) a plant oil or a product obtained therefrom and/br

(b) an animal oil or a product obtalned therefrom and/br.
{c) a rubber using a catalyst comprising alumina with or
without 51lica but excluding any zeolite content the
total a@ount Qf silica, if present; constitutlng a lessér_

amount by weight of the catalyst mixture.

2. A process according to Claim 1, wherein silica
comprises no more than 25% by weight of the catalyst

mixture.

3. A prbcess aécording to Claim 2, wheiein the catalyst

is substantially wholly alumina.

4. A proceés'according'to any preceding claim, which is

carried out in the presence of a carrier gas.

5. A process according to Claim 4, wherein the carrier

gas comprises air or nitrogen or argon or helium or
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A process according to any preceding
-the presence’of 'a carrier gas. 5.
‘the carrier gas conprises air or nitrogen or argon or heliu

or a. hydrocarbon obt ai ned fron1petro|eun1refinkﬁg~aﬁﬁ”EF55EFﬁ0Lﬂ—
A process according to:Claim5, wherein th

gés i-s met hane. 7. A process according to anyT&i\“‘&‘W‘n‘\m{m wher ei n

t he,rubber (c) Eg natural rubber or in the form

. . EE
[} 4 o

A process according to Caim4,

i . b d i . . .
:tFaim "whi eh is carried out in

wher ein.
hydr ogen

gper ati ons.
n carrier

a vehitl e tyre:.or tube.

ng”fA process according to any preceding claim wherein the said oils
defthed by (a) and (b) are not in anhydrous or pure form and have not been
* subj ected to prior hydrogenation. 9. A process according to any preceding

claim whagairBgeheogaid

refining and cracking operations.

6. A process according to Claim 5, wherein the said

hydrocarbon carrier gas is methane.

. -
T. A process according to any preceding claim, wherein
the rubber (c) is natural rubber or in the form of a-

vehicle tyre or tube.

8. A process according to any preceding claim, wherein
the said oils defined by (a) and (b) are not in anhydrous
or pure form and have not been subjected to prior

hydrogenation.

9. A process according to any preceding claim, wherein
the said oils defined by (a) and (b) are triglycerides of
fatty acids wherein the fatty acid moiety ranges from 4

to 30 carbon "atoms.

10. A process according to Claim 9, wherein the said

_ _ h?hbscagbbﬂedbbuiﬁah 2pem( Bt2belid gl ycerides of
_fatty acids wherein the fatty acid noiety ranges from4
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~to 30 carbon atons. 10. A process acto?ding'fo Clain195-mhere|n the said
* C L M S * - 17 - fatty acids are saturated or cortain 1, 2 or
3 doubl e bonds. 11. A process according to any preceding claim wherein the -

“tenperature of the catalyst is in a range of [errI rocess
caccording to Claim11l, wherein the tenperature of 't Elmmuuﬂmumlﬁ
"range of [err] to [err] 13. A process accordlng to*Caml "substantla y
- as herein described and exenplified.17 -

S
1
fatty acids are saturated or contain 1, 2 or 3 double
bonds.
11. A process_acco:ding-to any preceding claim, wherein |
the temperature of the catalyst is in a range of 300°C to
680°C. |
L ]
12. A process'according to Claim 11, wherein the U
temperature of the catalyst is in a range of 420°C to -
550°C. |
13. - A process according to Claim 1 substantially as
herein described and exemplified. |
o
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