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COMPLETE SPECIFICATION

Improvements in or relating to the isomerisation of
paraffin wax

We, WMAAMLOOZE VENNOOTSCHAR DE
RBaTaaFssHE PRTROLEUM MALTSCHAPED, 4 coIn-
miny crpunised under the Jaws of The Nether-
lands, of 30 Carel van Bylundilaan, The Hague,
The Netherlands, do hereby declare ihe inven-
tion, [or which we pray that a patent may be
pranied (o us, and the rethod by which if is
1> he performed, to be particularly described In
angd by the following statement:—

In Patent Specificatien No. 713,910 a2 pro-
cess is ciaimad whereby paralfin wax is jsomer-
ised yuite selectively and at a fast ratc with the
production of good yields of excelent lubri-
eating oil and isoparaffin wax, which process
comprises vaporising a paraflin wax and con-
tacting (hg vapours, mixed with at least one
male of hydrogen per mcle of said wax aod in
the absence of any liquid phase, with a sup-
parted platinum catalysi af a femperature he-
tween 300° and 556°C.

This process may be used for the jspmerisa-
tion of any nermrally solid purafiin wax. The
wax may be derived from mineral scurces such
as petroleam, oil shale, oil from tar sunds,
« Cyilsonite * (Registered Trade Mark) and 07o-
kerite, or may be a synthetic wax produced by
the Fischer-1ropsch process or a by-product of
other processes. The process may also be used
for the isomerisztion of crude so-cafled stack
wax, refincd waxes of various meling points
or so-called residue wax. While the various
waxes differ somewhat in properties, s.g. melt-
ing point and hardness, they are all composed
of hydrocarbons containing long parafiinic
chains, In some parallin waxes the chains may
be slightly branched and in some the chains
may be uilsched to naphthenic or aromatic
groups, Olefinic groups are rarely present:
when przsent they do not affect the operation
of the proccss., In any case, the parallin chain
of the wax molecuies can be isomerised to give
a product having a more highly branched struc-
Ture.

In the process of Specification 713,910, the
platiium catalyst may be applied on any ol a

(Price 35.)

number of conventional carrier materials eom-
monly employed as supports for platinum cata-
fysts. Aluminz is a preferred support material,
so-callcd activated alumina (gamima alumina)
and activated bauxite being quite snitable, The
alwmina should be substantially free of alka-
e materials, such in purticnlar as the alkali
and alkaline earth metals, and in order fo in-
sure the zbsence of agy appreciable amounts
of such alkaline matcrials im the catalyst and
to promote the catalyst, it may be desirable to
treat the carrier material with a halogen com-
pound, e.g. FIC1 or HF, prior to incerporaiing
the platinnm. The amouni of platinnm in the
catalyst may vary from a few hundredths of
one per comi, e.g. (L05%, to about 1%, the prs-
ferred goncentration being between about 0.1%
and about 0.6%.

The platinum may be applicd lo the support
in any one ol several known ways. One suit-
able method is to impregnate the support
material with a salution of a platinn salt, fol-
lowed by drying and reducing in the coaven-
tional manner. Thus, for example, pellets ol
activated aluminz may be freated with TIF and
then soaked in a solution of chloroplatinic acid,
dried, and reduced in hydrogen at 473°C.

An essential feature of the process of Specifi-
cation 713910 js that the isomerisation is
catried out in the presence of & large amount
of hydrogen. 1he mole raiin of hydrogen to
hydrocarbon is at least 1 und preferably above
5 and may be much higher, rativs above 30
being . sometimes required in practical opera-
tion, .

In corrying out the said process the wax is
vaporised in a suitable vaporizer, miked with
the hydragen, and the mixture is passed into
contact with the catalyst, which iz effected most
convenienily by passing the vapour mixture
through a bed of the catalyst supperted in
reaction tube. The vapours lssning from the
reaction lube are cooled to condense the pro-
duct and the gas is then separated from the con-
densate. This gas iy recyeled, During repeated
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gas the hydrogen eradually
becomes diluted with inert gases produced by
the miner amount of side reactions in the pro-
cess.  This i5 not pacticularly harminl as long
as the speeified minimem amount of bydrogen
15 applied, In order to prevent the dilution
from becoming execssive, a small amount of
the gas may be continuously withdrawn and
replaced with fresh hydrogen.

The temperature in the catalys bed is prefer
ably betwesn about 375°C apd about 450°C.
-The operation may he cerried aut under re-
duced pressure, at atmosphzric pressure, or at
elevated “pressures, Pressures between abont
35 and 210 atrnespheres are sujtable, prassiies
of the arder of 21 te 70 atrespheres being gen-
erally preferred.  Under the conditions of tem-
perature and pressure emploved and in the
piesence of the large amount of hydrogen, the
paraffln wax is retained in the vapour phase.

A vomtact time of the Yapour mixture with
the catalyst {ealculated by dividiag the valume
ol catalyst used hy the volame of the vapour
mixtire contacting the catalyst Eer second) of
enly a tenth of & second is sufficient in many
cases 1o afford 2 practical conversion, Youger
contact {imes may, however, be used, particu-
larly whed operating at the lower temperatures,
However, the contact time should not be so
Iong at any given temperature as to canse gy
cessive vracking, The eontact ims may usually
be adjusted o between 0.5 and 25 seconds to
afford the desired conversion, while limiting the
formation of erasked products to helow 259
and preferably helow ahont 20,

In Specification 713,910, it s esscntial thai
the processing conditicns are such as 1o insure
that the isomerisution reaction 18 carried ot
with the paraflin wax completely in the vapour
phase, i having been found that if the wax was
not completely vaporised i the redelion zone
the process was inoperative.

Whilst the process of Specification 713,810
may be msed for the isomerisation of the wide
range of waxcs mentioned, the process is diff-
culf 1o carry ont when it is desired to isomerise
residuc wases and other such waxes having
nelecular weights above about 500, since such
paraffin waxes are almost impossible o VApOr-
ize witheut decomposition, Thus, for example,
in the isomerisation of bright stock wax, a raijo
of hydrogen to wax of over 300 was HECessury
to instre the absence of a liquid phase in the
reacticn zons. |If complete vaporisation wag
not mafatained the smadl amouni of lquid mist

least volatile part of the wax
collected onr the catalyst, soaked into the patr-
ticies thereof and was shortly converted ints
tarry deposits which blocked the catalyst sur-
face. )

Tt has now been found according to the

present inveation thai the variogs paraffin
waxes can be effectively and advantageocusly

" isomerised in the liquid phase and that in order

to operate swecesstully in ke presence of z

liquid- phase, it is essential that thic wax be re-
tuined snhsientally compietely in a liquid
Phase, i.e. the vaperisation of the wax must be
repressed by the application of lower tempera-
tures and/ or lesser amounts of hydrogen! When
the wax is sithstantially complelcly in the tiguid
phase, the relatively larse wmount of liquid
waX apparently exerts sufficient dissolving and
Washing actioh to prevent blecking of the cata.
lyst surface with tars. Also it is found that
the isomerisation takes place at 2 slower rate in
the liquid phase and that it is, therefore, neces-
Rary 1o cmploy longer contact limes, viz. such
of at least 5 minutes. JIn other respects the
procass s similar o the vapour Phase process.

The present invention, whick is z modifiea-
tion of the process claimed in Specification
713,910, thercfore provides a process for the
isomerisation of parulfin wax which comprisos
contacting said wax in the liquid phase, in the
presence of ui least one mole of hydrogen per
mole of wax, with g supported platinum cata-
lyst a u lempsrature between 300°C and 353°C
for a contact time of a1 least 5 minutes. This
contact time is epleulated by dividing the
volume of catslyst used by the volume of liguid
wax passed in contact with the catalyst per
minute,

Because ¢f the nrge difference batween the
volume of = given amount of paraffin wax in
the Hould phase and in the vapour phase 2nd
because of the smaller amount of hydrogen re-
quired, u reaction vessel of given size {s cap-
able of greater productien capacity when oper-
ating according to the present invention with
the wax substandially completely in the liguid
rhase than in tha vapour phase process da-
scribed in the aforesaid co-pending applicatio,

The liquid phasc procass of the present in-
vention is vasily superior tq the vapour phase
proeess ef Specification 713.910 for the isamer-
iration of the higher molecular weisht waxes
(e.g. those having molecular weights above 500)
and éspecially for the isomerisation of residual
waxes, such as bright stock wax,

In the liquid phase isomerisation process of
the presont invention, any of the paraffin waxe

- mentioned abave in connection with Specifica-

ticn 713,910 may be isomerised and the same
platinnni-containing catalysts are cmploved oy
are employed in accordance with Specification
713,910, The contact time, which should be at
least five minutes, is preferably insutHeient to
praduce more than 239 conversion to cracked
products of low molecular weight. In order
ta reduce the oceurrence of cracking reactions
which is favoursd by the longer contact (mes
nsed in the process of the invention, and also
in order to repress vaporisation, it is desirabie
fo maintain the reaction temperature samewhat
lowsr than the aplimum temperature for vapour
rhase operation, namely between about 300°C
and ahout 500°C, the preferred temperature bp.
ing below abont 490°C". The vperation is pre-
lerably carried out under superatinospheric
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pressure, which muy range between 3.5 and 210
afmcspheres and is, for example above 7 atmos-
oheres.

In the Jiquid phase process of the present
invention, the presence of hydrogen in (he reac-
tion zone is essential, but the presence of a large
amoiunt of hydrogen is aeither essential gor
desired. Thos, mole refios of hydragen 1o
paraffin wax between about 1 and 10 may be
used. Such low ratios can only be approached
in the vapour phase process when trcating low
fnolecular weight waxes that are easily vapor-
iscd.

In the liguid phase process of the inveniion
ihe catalyst in the form of u powder may be
siurried in the molten paraffin wax and the
slurry may theo be passed through a suiteble
reaction vessel while hydrogen is bubblad up
thraugh if, the catalyst being rctained n sus-
pension either by mechanical agitation or by
ugitation caused by the iniroduction of ihz
hydrogen, Alternatively, the catalyst may be
in the form of a fixed bed of picees through
which the molten paraffin wax is graduully
passed {rom the batfom to the top conenrrently
with recycled hydrogen, or the molten wax may
Le allowed to trickle down through a {ixed bed
of pieces of the catalyst while hydrogen is
passed through the bed either concurrently or
countercurrently.

The products of the process of the invention
are normaly liguid cil, unconverted and parti-
ally converted wax, and a small amoust of
crached products which lalter may be distilled
from the oil and wax., Depending upon the
starting material and the degree 5f conversion,
the total or distilled {as above) product may
vary in consistency trom @ shurry or mush Lo
a grease-like or plastic materiai. In some cases
the produst may bz used as it is without any
ferpor processing.  In other cases, particularly
whare a crude wax feed is used, it may be des’r-
able to refine the product, for example, by e%-
traction, clay freating or chemical treatmeni.

Tt will generally be desirable to separate the
product obtained into two or more fractions.
Thus, by employing conventional dewaxing
techniyues, a very high guality lubricating oil
fracticn may be separated. The pour point of
the oil will depend in part upon ihie dewaxing
conditions used and in {urn the yield will de-
pend in pari upon the pour puint chosen.  Ex-
cellent yields of very low pour point oil of
adequate viscasity for vommercial usage and
having & high viscosity index have been ob-
tained from the product of a single pass iso-
merisation treatment, In view of its very low
pour paiut and very high viscosity index. the
oil is particularly suited for many special pur-
poses such, for example, as refrigerator lubri-
cating oil and law temperature hydrautc Huids.

“Ihe wax remaining after separating the oil
consists of unconverted and partially converfed
wax and the mixture bas a lower melting point
and softer consistency than the stariing

material, 1t may be used as such ar retreated
to produce additional amounts of oil,

While the wax may be used as such or re-
cyeled, it may also be separated by known tech-

nigues inte & fraction of partially converted 7

wax and a fraction of unconverted wax. Either
uf these fractions may be recycled. Isoparaffin
wax produced by the partiul conversion, of a
wax consisting essentially of normal paraffin
partakes somewhut of the characteristics of
microcrystalline wax and may be vsed in place
of microcrystalline wax. The isaparafiin wax
differs Trom ordinary paraflin wax in having a
much less britfle and more rubbery or plastic
consistency, It resembles carnauba wax in its
ability to absorb considerable quantitivs of off
without becoming slicky ar tacky.

The amounts of the sbove products depend
somewhat upon the character of ihe wax feed
and largely upon the severity of the trcating
conditions (degree of conversion), When treat-
ing wuxes under relatively mild vonditions, anly
a small amount of oil is formed, whilst under
more severe conditions Lhe amount of oil is
greatly inereased, ustally with more cracking.

The figuid phise process according to the
invention is particularty advantageous for the
isomerisation of high molccular weight waxeas
12t are diffieult or impossible to vaporise, for
example so-called residue wax or bright stock
wax. This wax, which is most difficult to tr2at
in the vapour phase, yields novel and highly
desiralre Tubricating oil. Also, when {rcaling
this high molectlar weight meterial, a small to
apprevinble convarsion to lower molecilar
we'eht producis by hydrocracking which may
oesur is not detrimentul as the vesulting pro-
dicty are largely in the lubricating off range;
in Fact, a highly desirable and novel light lubri-
caling oil is produced.

The iubricating oils produced by the process
of the invenlion possess highly desirable pro-
pertiss. When starting with 2 pareiin wax
obtained from a first dewuxing step and con-
sisting wlmost completely cf straight-chain
parafiin hydrocarbens, the Inbricsting oils pro-
duced consist Targely of isoparaffin hydrocar-
bons. While thesa isoparaffing have a branched
structure, they do not have the complicated

structure obtained by the polymerisation of |

clefing, e.g. isohutylenc, and, consequently, they
are more thermally stable. While these lubri-
cating oils consist lurgely of isoparaffins they
alsp eontain appreciable amounis of aromatic
constiturnis, especially when the oils ere pro-
duced from residue waxes,

When starting with 2 residue wax, such as
bright sisck wax, the lubricating oils produced

also differ from those produced by cther.

meihads and consist predeminantty of hydro-
carbons having a cyclo-parafiin nucleus with
attached lony isoparaffin side-chuins and also
eontain appreciable amounts of hydrocarbons
having an aramatic nocleus.

The invention is further illustrated by the
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following examples, in Which the percentages
are pereenlages by weight, the space velocity
is the volume of wax processed per volume of
catalyst per hour and the contact time ig the
reciprocal of the space velocity, given in
minuies.
: - Exauriel
A hard, white, heavy distillate paraffin wax
having the following propérties:

Melting Point ca 70°C
Molecular Weight va 500
n-Paraffin content za 90%

was isomerised in the lignid phase, using a
platinum-alumina calalyst containing 0.3%
platinum, The operating condilions and resulfs
are shown in the following table-

Temperature, "C* 400 450 473
Pressure, atm, 35 35 35
Space velovity ) 51 52
He/Feed, Mole Ratio 15 i5 13
Contuct Time (minutes} 24 11.8 11.5
Products

Gas 4+ Loss, % T 4.0 5.0 7.0
Distifling helow 300°C, % 4.2 R 231
Bistilling abave 300°C, % 91.8 842 9.9

Analysis of prodiret distilfing above 300°C

Arcmaties, % 6.4 i2.5 19,7
Liquid Saturates, % 263 249 37.1
Wax, % 59,0 46.8 1.0
Aromatic content of il

distiiling above 300°C, % 19.5 334 34.8

Prapertics of Lisht Oil (distilling 300-400"C)

Viscosity, 37.7°C, centistokes 4.61 4.05
Viscosity, 99°C, centistakes 1.61 1.46
Viscosity Index 112 106
Paur Point, *C ] +4 =1
Froperties of Hemvy Lubrivating O
Viseosity, 37.7°C, centi-

stokes 19.8 24.20 21.33
Viscosity, 99°C, centi-

stakes 4.37 4.82 4.36
Viscesily ladex 138 136 131
Pour Poing, °C =285 37 —37

-BxAMeLE 1

Rripht stock wax is ihe very high molecular

weighl wax abtained from the residue renmin-
ing after distiiling off the distillable lubricating
oil fractions from a lubricating il petroleum
stock. The non-distillable oi] (bright stock} in
thiz residue is particilarly desired for eertzin
purpeses. and is 7 demand, A bright stack
wax having the following inspection data:
Density, g/ml. at 26°C .. .. 0.8890
Viseosity at 99°C (A.S.T.M. D-445) 20.50
Moulecular Weicht . . . . T1Y
Wus isotrierised in the lquid phase,
The operating conditions and results are
shown, in the follvwing table:
Temperature, °C,

Max. 425 410 405 385
Pressure, atm, 333 353 351 a5
H:/Feed Mole Ratioc 6.9 4.7 47 4.7
Space Velovity i8 2.3 2.3 23
Contact Time

(minutas) 37.5 28 26 26

-ceding cluims applied to &

Lighr Lubricating Ot
% of Charge 207 115 87 30
Viscosity, confi-

stoltes at 37.7°C 14 13 29 23
Viscosity Fudex 115 122 116 113
Four Point, °C —7 -7 —4 7
Heavy Lubricating Off
% of Charne 203 208 208 21.3
Viscosity,  conti-

stoles a{ 37.7°C 244 338 366 404
Viscosity Tndex 1n2 93 93 o0
Pour Point, °C 10 —4 =5 -4

What we claim is:—
1. A process for the isomerisation of parat-

fin’ wax, which comprises contacting said wayx-

in the liquid phase, in the nresence of at least
one mole of hydrogen per mole of wix, with
& supparted platinum catalyst 4t a iemperature
between 300°C and 550"C, for a contact timne
of at least 5 roinutes.

% A process as claimed in claim 1, wherein
the temperature is between 300°C and S00°0,

3. A process ay claimed ig claim § or 2,
wherein the contuct time iy insufficient to pra-
dace mevg than 25% conversion to cracked nro-
ducts of lower moiccular weight. '

4. A process as claimed in clafm 1, 2 or 3,
wherein the reactisn is carried out under siper.
atmospheric pressure,

3. A process as clajmed in claim 4, wherein
the pressure is between 3.5 and 210 atmos-
pheres,

5. A process as claimed ip any one of the
preceding cluims, wherein about | to 10 moles
of hydrogen per mole of paraffin waux are nsed.

7. A process uy claimed in any one of the
preceding claims wherein hydrzgen-containing
£2s i3 separated from the reaction predoct and
is recycled.

8 A process as claimed in any one of the
preceding claims, wherein the reaction produel
is distilied to remove cracked products,

9. A provess as clained in claim 3, wherein
the rasidue remaining after distilling off the
cracked products is dewaxed to separate u
lubricating oil of [ow powr point and high vis-
cosity index.

10. A process as claimed in cleim 9, whersin
bright stock wax is converted (o bripht stock,

11 A process as claimed in any of the pra-
wzx having a mofec.
ular weight above 500,

12 A procass for the
fin wax und for fhe production of lubricating oi]
substantially as hereinbefore described with par-
tientar refercnee to the cxamples.

3. Lubricating pils having a low pour point
and high viscosity index prepared by isomerising
paraflin wax by the process claimed It any of
the preceding olajms,

H. 1. DOWNES,
Agsat for the Applicants,
St. Tlelen’s Court, Great S, Helen's,
London, E.C.3,

Shecrniess © Printed ior Her Majesiy’s. Stationery Qffice, by Smiths,
25, Smmthampton Buildings, London, W.C.2, from which copits
may be obtained.

Publiskad at The Puicnt  Office,

Printers and Duplicators.—1956
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waX fnay be derived from mineral sources sucn
#3 petroleum, ofl shale, oil from far sands,
* Gilsanite " (Repistersd Trade Mark) and oza-
kerite, or muy e a synthetic wax produced by
ihe Fischer-Tropsch process or a by-product of
athier pracesses. “I'he process may alse be used
for the isomerisation of eruds so-called slack
way, refined waxes of various meling points
or so-called residue wax. While the various
waxes differ somewhat in properties, 2.z melt-
ing pzsint and hardness, they are ull composed
of hydrocarbons containing long paraffinic
chains. In some paraffin waxes the chains may
be slighily branched and in some the chains
may bz attached to maphthenic or aromatic
greups, Olefinic gioups arc rarely present:
whan prisent they do not affect the operation
ol the process. In any case, the paraffin chain
of the wax molecules can be isomerised to give
a product having a4 more highly branched strue-
T,

it the nrocess of Specification 713.210, the
plutiomn vatalyst may be applied on any of a

{Price 35.)
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tional manner. ‘Ihus, for example. penew we
activeled alumina may be treated with HF and
then zoaked in a solution of chloroplatinic acid.
dried, and reduced in hydrogen at 475°(,

An cssential feature of the process of Specifi-
cation 713,910 is thai the isomcrisation i
carried out in the presence of a larpe amount
of hydrogen. The mole ratio of hvdrogen to
hydrocarbon is at leasi | and prefernbly above
5 and may be much higher, ratios abova 300
being somelimes reguired in practical opera-
tion.

in carrying awm the said process the wax is
vaporised in a suvitable vaporiser, mixed with
the hydrogen, and the mixture is passed nto
cofitaet with the catalvst. which iz eilecled most
convenianely by passing the vapour mixiure
thraugh a bed of the camlvst supported in 2
reaciian tube. The vapours fssuing {rem the
reaction tthe ars cooled to condense the pra-
duct any the gas is then separated from the con.
deasate. This gas is recycled.  During repeated
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