2132222 -1- A PROCESS FOR PRODUCI NG PETRCL Thi s invention rel at es general ly )

t'o a process for producing petrol. Petrol (known in the Unites States as
gasoline) 5 is a petroleum fuel having an octiane nunber of at |east 60.
1t isamde up of a m xture of volatile hydrocarbons suitable for use in a
sparki ted internal conbustion engine, as defined in The Condensed
Chem ¢ Dictionary, 10. 9th Edition, p.407. The najorzsfsﬁy2§?2F of
petrol are branched-chain al kanes (often known as branch 1]
paraffins), cycloal kanes (often known as cycl oparaffins), al kenes (often
known as ol efins), and aromati cs. There are several 15 processes foR,
produci ng petrol, including distillation or fractionation both yielding a
straight-run product of a relatively | ow octane nunber which is primarily
used for blending; thermal and catal ytic cracking; reform ng;

pol yneri zati on; 20 | somerization; and dehydrocyclization. O these
processes,all but the first are various neans of converting hydrocarbon
gases into notor fuels by nodifications of chem cal structure, -2- the
nodi f cati ons usually involving catlysts. Al though the overwhel m ng present
source of petrol is crude oil, it may also be produced from shade oil and

tar sands, as well as by 5 hydrogenation or gasification of coal. As noted

in Van Nostrand's Scientific Encycl opedia, 5th Edition, pp.1745 to 1749,
t he conposition of petrol has varied.over the years. «In the infancy of
autonobil e transportation, petrol 10 was a relatively sinple mxture of
petrol eum : _

“1-
A _PROCESS FOR PRODUCING PETROL
This invention relates generally to a process
for producing petrol. o

Petrol (known in the Unites States as gasoline)
5 is a petroleum fuel having an octane number
of at least 60. It is made up of a mixture
of volatile hydrocarbons suitable for use in
a spark-ignited internal combustion engine,
as defined in The Condensed Chemical'Dictionarx,
10 . 9th Edition, p.407. The major components of
' petrol are branched-chain alkanes (often known
as, branched~chain paraffins), cycloalkanes (often
known as cycloparaffins), alkenes (often known'
as oclefins), and aromatics. There are several
15 processes for producing petrol, including distillation
or fractionation both yielding a straight-run
product of a relatively low octane number which
is primarily used for blending; thermal and
catalytic cracking; reforming; polymérization;
20 isomerization; and dehydrocyclization. Of
these processes,all but the first are various
means of converting hydrocarbon gases into motor
fuels by modifications of chemical structure,

’



fractions~derived fromstraight-pun and thermally- cracked stocks. Over
the years, ,there was an increase in the conpreSS|on ratio of interna
conbustion’ engi nes so as to.inprove the overall 15 engi ne performance and
efficiency. As the conpression ratio increased, the fuel octane nupim:

al So had 'to increase in order to prevent pre-ignition (also known as
knocking). Additives were eventually devloged whi ch 20 I ncreased t\

oct ane nunber, Additives weré al so found4to perform other functiens,—such

asdt he prfevelnt Id Ont Ofthé%h'i&%tatt%nls%%staem &a%wgngf ustwgahgm corrosion;
and paqgr fue i strihuti ecol |ca are_now a naj or

concern, the use of & qé%@“&PR§P§ QUEEY, 89?P§§§egg B@BFﬁﬁiﬂg to decline

and catalytic convergetrdlais keude oidt,alitemaynadsbobebplredangdnes. Wth
unl eaded petrol andf%y& g%ga%ngalpghﬂyghgnsgb@gdasgsweii ggcg nor e

expensive 30 to produce a petral h woul poi son a
cat ahyti c converk er hyfirogenatipa ox 8a§afﬁpéﬁéﬁpl9thgﬁ1@ctane nunber to

dgld! ;/_er good pﬁrforlrranceAsknlbrteatht van NoBerangta tb_ﬁdeus_sf@t: eae};ﬁnﬁpt%g@h,
addi tives, such as yl s s.in se € _CO0S sSuc |
octane petrol. The E@PtﬂﬁPﬂoP |§7g%s5°iﬁ?ﬁgeng38 59mPﬂ§1§bPPd narket
price for petrol eumffugletrol ha3- vairied peeroktbenybaebs ar&#nctheted over a
very long period of jjdge gp%&rgh%gmhg %r%§§n§38r§Q9§bﬂer§QtL§1be a

depl et abl e natural resour et rol uels is
effected 5 byiq hemladrgllﬁﬁllyeéﬁds\mlé B xkngef 9If petrolgums, as wel |

as current producti Gractidmist Merdgdiat If&@at lsxrataatsbﬁal ¥naf taemanymfuel s

's subject to depl et Ir%rclzk%\éerstocscong p%rvle% tﬁe years, there was

an increase in the .compression ratio of internal
combustion engines so as to improve the overall
15 engine performance and efficiency; As the
compression ratio increased, the fuel octane
number also had to increase in order to prevent
pre-ignition (also known as knockiﬁg).
Additives were eventually devloped which
20 increased the octane number. Additives were
also found to perform other functions, such
as the prevention of: carburettor icing and
fouling; fuel system corrosion; and poor fuel
distribution. As ecological problems are now
25 a major concern, the use of lead alkyls as fuel
additives is beginning to decline and catalytic
converters are being installed in automobile
engines. With unleaded petrol and the new
anti-pollution standards, it became more expensive
30 to produce a petrol of a purity which would .
not poison a catalytic converter but still be
of a sufficiently high octane number to deliver
good performance. 1In addition, the curtailed -
- use of certain fuel additives, such as lead alkyls,
35 has increased the cost of such high octane petrol.
The cost of petrol is also influenced by
the world market price for petroleumufuels.
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In view of the depletable nature of natural - pet

rol eym as

wel |l as_ the fact that certain regions and countries contain, very small ok .
[ e quantities of natural petroleum there have been attenpts to SN

ot rol from 15 biologically renewabl e sour ces. However, the
from bi ol ogi cal oils have r ender ed

mpts to produce petrol

~
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negligible quantltles of natural petroleum, there
have been attempts to produce petrol from
biologically renewable sources. However, the
prior attempts to produce petrol from biological
oils have rendered unsatisfactory results since
any product similar to petroleum which has been
obtained has suffered from undesirable qualities
which would prevent the product from being used
in a petrol engine. In order for such a product
to be of a sufficiently high quality to be used _
in a petrol engine, the product must meet certain
minimum requirements, a partial list of which
includes a reasonable octane number, low corrosion
tendency, distillation condition and purity
(to prevent catlaytic converter poisoning).
Thus, there exists a need for a process
which éan’edonbmically produce petrol
from biological compounds such that the petrol
produced is of sufficient purity and high octane
number so as to power modern automobiles'containing
engines with catalytic converters. There also
exists a need for a replaceable source of petrol.
According to the present invention, there
is a process for producing a petrol with an octane

number greater than 90, which process comprises



provides a process f.or producing a petrol with an octanee nunber greater

‘t han 90,, which process conpris- es: passing a fatty acid glycerine €ste
T'cont ai ni ng 10 m xture, .wherein the fatty acid noiety contains fr, 3

36 carbon atons, into a reaction chanber Havi ng a catal yst having,
\C/ar rier, Y zeol bheaabum:aaml tracking aa cfytstyldei® dlyrourinet elsgercarTy

cracki ng the m xt e[atu f b to 15/:
6500C, at an apﬁll%édapf’agggygg {ﬁ\ﬁ"rgha n1% ié,?}% ?%en removing a
cracked m xtur eadumﬂ.aansmgzaapenrmlcryamlhianﬁkeﬁmfl!on chanber. In the
progess of the preseghgl S}A%Eéenﬁé\féhﬁﬁdc&hyfféééleaﬁﬁmfasdaath ei t her

general ly saturated or unsaturated fatty acid noieties are
satlsfactoﬁy as Sd1dg@-material . Therefore, hydrogenation is not requir- ed.
A general Iy saturat e(inghygeéfaereatembwm@atpbtm neredemminveintiogi cal

h |
bt ai ned from 25O uR% e5pe8an, cat. DERRCLES § BEEtor iy dn B0V B
utilizing such mt(andsl emmbsrceseaaeSUpbay 90, pehich process ;ﬂméd' in

countries having g‘ aPghtey ﬁeyal gepestise Eb'féf‘eéont"hcﬁﬁ!r% ng to the
process of the pres ention, e raw aterial required to%% 6oroduce

petrol is éorené\mué'errew&FéénV\ﬁF‘ShfﬁFFY ﬂS% pROYRLY FMEBNS Thus
“the present invey IWdﬁm kaitonessuhte horeaoﬁruon chambew|havsirng abl e for

use in notor en%rﬁsrgﬁsl }agl,lg A |ncgl ggg al§ zg?ﬁl%ﬁ alunﬂ}faorﬁlri%éo t he

preferred enbodi CCOrdahce Wi resent
-invention, a gliymwe irysdaldine ipmne m&#éyhlgﬁéli’a@ﬁ/\‘ﬂa@m the ety

contains from®6 u;&é&ecadr,p%n t%h%@&aturbs ifakakYthagl! ¥rof ' psdas tEb’ a

catal yst which contains .Y zeolite alum na-sil | ier '
zeolite al UM na-8399Gm %rﬂ”eﬁtpp&Fe%hBreétSHFﬁs °Y’§rpFE‘T‘% L@I@g/?f"thearf%nge
from5 to then removing a cracked mixture containing a petrol

from the reaction chamber.
Inlthé'process'of the present invention fatty acid
glycerine esters with either generally saturated or

20 unsaturated fatty acid moieties are satisfactory as a
raw material. Therefore, hydrogenation is not requir-
ed. A generally saturated glycerine ester may be
obtained from a'biological source, such as coconut oil,
and an unsaturated glycerine ester may be obtained from

25 biological sources, such as physic nut oil. By
utilizing such renewable sources, a'supply of petrol
may be proéuced in countries having no natural petro-
leum deposits. Further, according to the process of
the present ihvention; the raw material required to

30 produce:petrdl ié a renewable resource which will not
be depleted over time.

Thus the present invention makes it possible to
‘produce a petrol, suitable for use in motor engines,
from bioleogical materials.

35 AcCording to the preferred embodiment of a process
in accordance with the present -invention, a glycerine
ester mixture wherein the fatty aciad moiety contains
from 6 to 36 carbon atoms



5 .. 50 percent by weight, with a range of 10 to 30 percent. by wei ght bei ng
more preferred. Preferably, when the catalyst is used in a noving_ bed "
catalyst is in a powder form whereas when the catalyst is

the catalyst is shaped in a cylindrical or

e
: xed 10 bed reactor,
spheri cal ape. During the process of the present invention, the
"pressure applied in the reaBtion bed is preferably less 2 than 10
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noi ety.

i5

) hr ee aci d
the present invention, the reaction pressure

applied in the reaction bed is preferably less
than 10 kg/cmz, A pressure which is less than
2 kg/cm2 will usually be satisfectory. . The
reaction temperature of the reaction bed ie

preferably in the range from 350°C to 650°C,
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a more preferred reaction temperature being
in the range:from 450°C to 550°C. The ratio
of the catalyst weight to the glycerine ester
weight for a ﬁoving bed reactor should be in
the range from 3:1 to 12:1, with a'preferred
ratio being in the_range from 8:1 to 10:1. _
For a fixed bed reactor, for every one to five
parts by weight of tl&e‘ ca"t‘elyst, one part by
weight of the mixture %%-fed per haur to the
reaction chamber, with a'preferred'value of
1 to 3 parts by weight of'the catalyst for every
one part by weight of the mixture fed per hour.
When the catalytic reaction takes'place
under the conditions noted above, gas, water
and coke are all formed besides a low boiling point
oil, Thereafter, the oil is distilled and
the-distillate is_tested for its quality as
a petrol in the temperature range from 25°C
to 200°C after treatment by caustic_soda,
The fatty acid glycerine ester may'have

noi eties per glycerine
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Iﬁé_inventionsmﬁlr be-further illustrated in the working exanples that
f.al 'ow. ,However, 5 | :
Shly, and are not intended-to I'imt the scope of the present invention.

EXAMPLE |

foll ow ng Table, petro

contai néd generally saturated fatty acid gj_perine es-ter. The cat al
cracking was perfornmed inside a noving be

In this exanple, the results of which are 10 tabulated i-n _t{

the following exanples are provided for illustration

was produced fromunrefined coconut oil whicp

reaction chanber with a catdal yst

15 containing Y zeol bhe,atwoi on-shtéeof atyacid\ineretties pear gl yoeadnieng,

the gasoline yeild mggﬁgégpercent by weight with an octane nunber of 94.

After al so analyzing t

product was of 20

Istilled products, it was found that- the petrol

suf f i Eheninyention jubll (Be shhrthern iddngtratas or

engi ne, wi thout furthgn theahsERing ekxdmpPlelsUha€ Hal Ddw.C ClHYWEvEE M eaction,

t he uncracked oi
S0 as to increas

5 1 nits EPmariSs SxEmeled oty Protadad T 1 LR RRIAA o

t he cracki ng run wasopdyf oanédavedeot simbended afd y1 innc ddee somp# ti ons as
stated in Exanple 1,ogx@ﬁgtpigﬁénﬂygﬁggggggﬁg coconut oil was 30 utilized
as the raw stock materi al . The hydrogenat ed coconut oil represented an
exanpl e of highly saturated high grade%ﬂgﬂgﬁéééid gl ycerine ester. The
results of one run of catghythiscCéradiplg, the CheiFtSaif Walildh iadxrd he Tabl e,
were as goqd as.Lhe,re38 i3 éafgfgo${h§3¥ggqéi:Betrof was TVAWPLE 3

produced from unrefined coconut oil which contained

generally saturated fatty acid glycerine ester.

The catalytic cracking was performed inside

a moving bed reaction chamber with a catalyst

15 containing Y zeolite alumina-silica powder.
After one run of cracking, the gasoline yeild
was 34 percent by weight with an octane mumber of

35

94.

After also analyzing the distilled products,

it was found that the petrol product was of _
" 20 sufficiently high quality,éo as to power a motor
engine, without further treatment. In a usual
catalytic cracking reaétion, the uncracked oil
remaining after the first run would have to

be

25 the petrol.

recracked so as to increase the yield of

o EXAMPLE 2
"In this example;.the cracking run was performed

under substantially the same conditions as stated in Example

1,

except that hydrogenated coconut oil was

30 utilized as the raw stock material. The
hydrogenated coconut. 0il represented an example

of

highly saturated high grade fatty acid glycerine

ester. The results of one run of catalytic
cracking, which are set forth in the Table,
35 were as good as the results obtained in Example

1-

|
|



In this exanple, physic nut oil was used as an exanpl e of an‘-unsaturated

fatty acid glycerine ester. The catalytic cracking was perforped 5 on'a
fi xed bed inside a reaction chanber,

with cylindrically shaped catal ytic

particles{(1. 5nmdi aneter, 3nmlength) containing Y zeoliteal um na-silica,
| ion tenperature of approximately [err] and for every 1.2
catal yst, 10 one Ki+®gram of physic nut oil was fed per

MWth ar
kil ogra

hour. W
conditions substantially siml|art

b

&t
%

physi ¢ nut oil was n,a novi ng bed reactor operated under
E 3 :
e stated in Exanple 1, a petrol

- an octane nunber din Ghimexamplieie®hysisf nuk 041 waaapgedng the distill

products, it yRSd Wihgltalost Be PekERbea] edvel gowld

a petrol

not or engi ne after the product ywas subjecte P?SH§§§?§;|Z Irggtnent
%ﬁiﬁfg'to rﬁ?ﬁ@?%"ti%@cggn@oﬁﬁ rP§B§°E9&%ﬁpI e For the

with caustic

pur poses f conEarficed beditdideFasireaetivngehanberyawithnt al ytically

cracked u nder@[}ﬁ&#}%i Lé@’o%%agr :cgl(%;lr?l g%ggpﬁggﬁégzgérﬁgegﬁ wa

Exanpl e 1 abo can v
utilized and diameten 3mndenaddd Godtaindngedceeohitelumina

[err]
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500°C and for every 1.2 kilograms of catalyst,
one kilogram of physic nut oil was fed per hour.
When a physic nut o0il was used on a moving

stated in
s also
rne

obt ai ned had @fed FeadHIBI teipethtude 32 appPokematelgrr] [err] [err]

bed reactor operated under conditions substantially

Similar to those stated in Example 1, a petrol
of an octane number of 93 was obtained. After
analyzing the distilled products, it was found .
that the petrol product could be used as é fuel
for a petrol motor ehgine_after the product

was subjected to a simple treatménthith caustic
soda to remove impurities. . -

Comparison Example
- For the purposes of comparison, a Middle

East heavy gas oil was catalytically cracked
under conditions substantially the same as those
stated in Example 1 above. ‘In this comparison
example, a moving bed was also utilized and

thé result was based upon one reaction run.

The gasoline obtained had an octane number of
91.
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[-err], =* £ L M-S * - 10 - CLAIMS 1I— /-\process for producing a
petfol with anm octane number greater than 90, npri ses
catalytically cracking a fatty-acid glyceri ne ' mlﬁnﬁw aIy javi ng,
ip.a carrier, Y zeolite alumna-silica in a crystalline form .
according to Caim1l, wherein the carrier conprises alum na. 3. dgess
according to Claiml, wherein the carrier cqguprises silica. 4. A ess

for producing a petrol with an octanee nunber greater than 90, which
process conpri s- m:[gssi ng a fatty acid glycerine ester containing

mxtwe wherein the qttyAaﬁkgcgggteg%; ?P%‘?;\",?lﬁ“g‘i raﬂ?eq:rtoq 38 ¢ %ara%on atoms

into'a reaction chanber *havi | a carri zeol i
alum na-silica i nogtanyasnumbMegrgah?rcuhamywcamm,c*tmqersg mmmegre at

a tenperature in EQ%aﬁ?%&%aﬁ&?”b?ﬁQQ?n&oa[Péﬁil e@éuﬁ BRI Ristesure

| ower than 10 kg/c N repoving a,crac m Xture containing a
petrol fromthe ré’&@h Gncél"'réﬁﬂé?; hS"lﬂgprb’ée%scm g Z&P1dts m 4,

wherein the catal wduminat-gdlieactinoa ebﬁgbellirseifbme formof a noving bed

and the catalyst is a powder d ere| n
the weight ratio of ca?él y§t pf"gc?ﬁ §€§§§$ ﬁ% e%teirkgil'&sql n%e@eﬁgng S rom
3:1to 12:1. 7. Acgmeegscmmgeﬁga vmbnai m 4, wherein the catalyst in the

reaction chanber is in thq EQBEEEQE achfeénQeeb i e, Ritlddeln el
catal yst are shaped in the form of ¥$‘I nders™ 8. A process according to

Claim4, wherein CRETASEaCPRPTARCENELLEGR | on chanber is inthe formof a
4. A process for producing a petrol with an

octanee number greater than.90, which process compris-
es: passing a fatty acid glycerine ester containing
mixture, wherein the fatty acid moiety contains from 6
to 36 carbon atoms, into a reaction chamber having a
catalyst having, in a carrier, Y zeolite alumina-silica
in a crystalline form; catalytically cracking the
mixture at a temperature in the range from 350°C to
‘6509C, at an applied pressure lower than 10 kg/cmz; and
then removing a cracked mixture containing a petrol
from the reaction chamber.

5. A process according to Claim 4, wherein the
catalyst in the reaction chamber is in the form of a

- moving bed and the catalyst is a powder.

6. A process according to Claim 5, wherein the
weight ratio of catalyst to the glycerine ester is in
the rangé'from 3:1 to 12:1.

7. A process according to Claim 4, wherein the
catalyst in the Euict&on cq?mber }"tp tQS form of a
fixed bed, and t Le&%&kwﬂ&qﬁhshaped in the form of &

.cylinders
8. A process according to Claim 4, wherein the
catalyst in tlpe reaqfélo Pe ’J.e_s ‘{.nethe form of a

fixed bed, and theLea-Ea-}ys-(-.-*s—s aped in the form of -a
spheres,



fixed bed, anU the particles of catalyst are shaped in the forn1of spheres. L

9. A process ‘mlﬁlm m7 or 8, wherein, for every.one,tb. five "~ .

parts |ghtﬁﬂﬂlﬂ I“‘“t one part by Wei'ght ,of the nmixture is fed ¥
! ‘~ the redctiton®chinber. 10. A process according to any one of

Cl ai ns \4 9 wherein the m xture contains a generally saturated glycerlne\/

ester. % A process according t(L{ajﬂlﬂ 10, wherein the is coconut 10
oil. 12. A process according to any one of Clains 4 to 9, wherein the
m xture contalns % urfs muecess] aficprdiiinge tos€éaimi3. oA process accordi ng to
Caim 12, SiHbrlein, tlézre ﬁ)é&w&é S ¢l vl baréé b aéfegﬁés according &g
any one of alns 4 to erein Y ZeolTte al uiina-3ilica constitut®s

_from5 to 5Phhe RatRLYAL AN PaXF bYt W@‘-H&FapﬁsF e1BixXBuEeocess
accor di ng t oifinfedfer0hdditt thd Gekbtivhi ehambee.i ncl udes treating the
quant 1 tysof 25 {dpudt EREEGES Arstaitie - BoRoaas Sfure to be used as a
fuel in an QRRainbi4 epdsr hargiimehestixture coftaiprstrol whenever
produced by @ QUAGESS PEAEARd G13eAnecedeag Claim 35
' 11, A pr%'ess according to Claim 10, wherein
the sa%u*a%ed—zi?ggiine-ester is coconut
10 oil. _ -
12. A process according td any one of
Claims 4 to 9, wherein the mixture contains
an unsaturated glycerine ester.
| '13. A process according to Claim 12, wherein
migture
15 the wasetvrated-—glycerine—ester- is physic
nut oil. _
14. A process according to any one of
Claims 4 to 13, wherein the Y zeoclite alumina-silica
constitutes from 5 to 50 percent by welght of '
20 the catalyst.
15. A process according to any one of
Claims 4 to 14, which also includes treating
the cracked mixture with an effective amount
of a base to remove a sufficient quantity of
25 impurities to enable the cracked mixture to
be used as a fuel in an automobile petrol engine.

30 : 16._ Petrol whenever produced by a process
according to any preceding claim.
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