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Improvements in or relating to the Isomerisation of Paraffin Wax

We, NAAMLOOZE VINNCOTSCHAP DR
Batisrscas PETRoLEUM MaaTsCHAPRIT,
of 80, Carel van Bylandtlaan, The
Tague, The Netherlands, s company
organised under the laws of The Nethar-
lands do herehy declare the invention,
for which we pray that a patent may be
granted to us, and the method hy which
it is to be performed, fo be particularly
describied in and by the following state-
ment:-—

This inventinn relates 40 a process tor
isnmeriging paraffin wex and, in perticu-
lar, lo the pruduction of luhrieating oil
and isoparaffin wax thereby.

Poraffin wax Is & normally solid, was=-
like substance composed of high mole-
cular weight hydroearbons, It is usually
obtained %rum the heavier fractions of
petroleum such as arc used for the pro-
duction of lubricaling pils und certain
burning oils. Tn general, the presence of
parafin wax in such oils is undesirable
and it is removed hy so-called dewaxing
methods  during refiuing. Although
poraiin wax is extensivaly used for many
purposss, for example, in the production
of wozed paper and waler-proofed car-
ions, there is stil] o considerable amouns
of poreflin wax for which there is mo
ready market,

T ds known thei the melting poinis of
the hydrovarbons present in paraffin wax
are lowerrd wpon conversion fo isomers
having a wmore branched strucinre. Thug,
normal hexacosane, a iypical wax eon-

stituent, is & waxy solid having a melting

puint of 58° {J,, whereas iis isomer 6:6-
dipentyl hexndecane iz a normally Yquid
compound having & melting point of
—46° C. Thus, by suitable isomerisation
o substanlial conversion of high mole-
cular weight paraffin wex to a normally
liguid product may be abtained.
The main difieulty to be overcoms in
e TR I
T

the isomerisation of paraffin way is the
excessive degradation or cracking +o
lower molecular weight produets of Little
value which gemevally ccenrs. Tt iy woll
known that the tendency for hydrocar-
bang fo crack increases rapidly with in-
crcasing molecnlar weight and  this
applies whether the cracking ocours
under the influence of heat or of a
satalyst. Thus, whereas morwal butane
may he selectively comverted in iso-
butane, the gelective isomerisation of
poroflins of higher molecular weight be-
comes inereasingly dillicult as the mole-
cular weight is 1ncreased.

The presen{ invention provides a pro-
cess for fsumerising paraffin wax to pro-
ducts of substontially the same mole-
cular weighl without appreniable de-
gradation or ecracking, wherehy good
vields of exeellent lubricating oil and
isoperaflin wax ars obtained.  This pro-
cess comprises vaporising a paraffin wax
and confacting the vapours, wixed with
at least one mole of hydrogen per mole of
said wex and in the absence of any liguid
phase with 2 supported platinum catalyst
2t a temperature between 300° and
660" C.

The process of the invenfion may be
used to isomarise omy normally solid
paraffin waz. The wax may be derived
from iniveral sources, such us pefroleumn
oil, shale, 0il from tar wands, gilsonite
and ozokerite, from ecal by exiraction
and {or hydrogenation, or may be formed
by the Fischer-Tropseh synthesis or as a
by-product of other processes. The pro-
cess of the invention may bhe uszed to iso-
merise crude so-called slack wax or re-
fined waxes of various melting points.
While the various crnde waxes and ro-
fined wazes differ somewhat in properties,
e.z. melting point and hardness, they are
all composed of hydrocarbons containing

30

35

60

65

70

75

80

a5

90



2 718,910

10

15

20

25

30

35

40

45

50

55

a0

65

long parafiinic chains. In some paraffin
waxes the chaing may De slightly
hranched and some may haye naphthenie
or aromatic groups aftached. Olefinie
groups are rarely present bui even if
present, they do not affeet the operation

" of the process. The puraflin chaing of all

such wax molecules can be ispmerised by
the process of the Invention lu give a
product huving a mare highly hranched
structure. .

The platinum catalyst employed in the
process of the invendion is supported on
auy of the conventional carrier materials

hitherte employed as sopports for
platinum eatolyste. Alumine Iy & pre-
ferred  support malerial, activated

alomina (gamma alumine} and aetivaled
bauxite being particnlarly suitable. The
alumina should he substentielly free
from allsaline substanees apd particularly
from compounds of ‘the alkali and
alkaline carth meisls. In order o ensure
the absenve of any appreciable amounts
of such maferials in the catalyst, it may
be necessary to treat the carrvier material
with acid, e.g, hydrogen chloride or
hydrogen fluoride, prior to incorporating
the platinum. The amount of platinwm
in the catalyst may vary from a fow
hundrediks of a per cent, e.g. 0.05% to
about 1%, and is preferably bebween
about 1% and about 0.6%,

The platinum may be applied o the
support in any one of the several Tnown
ways. Omne suitabla method is to im-
pregnate the smpport material with a
solution of a plalinum salt, followed by
drying and regucing in the conventionul
manner, Thus pellets of aativated
aluming muy be soaked in a solution ol
chloroplatinie aeid, dried, and reduced in
hydrogen at 475° C.

An essential fanture of the process of
the invention ig that the isomerisation is
varried gut in ths presence of a large
amount of hydrogen, The mols ratia ot
hydeogen to hydrecarbon shonld be of
least T and preferably sbove b and may
be much higher. However, in praetice,
the ratic will rately execed about 800. -

Tu carpying out gle process; the waux is
vaporised in a suitable voporiser, mixed
with the hydrogen and the mixture is
pussed into contact with the catalyst,
The hydrogen may advantageously be
passed through the vuporiser to aid in the
vaperisation. The enntret iz most con-
veniantly effected by supporting a bed of
the catalyst in a resviion tube and pass-
ing the vapour mixture throngh the bed.
Other methods of econtaset may, however,
be employed if desired. The vapours issu-
ing from the zezclion tube are caclad fo
eondense the product 2nd any gas present

i3 then sepurated from the condensate
and reeyeied. By repeated resycling of
this gus, the hylfmgen becomes lncrens-
ingly diluted with inert gases prodnced
by the minor amound of side reactivms
veeurring 1o the proeess. This is not
particularly harmful as Jong as the speci-
fled minimuny amount of hydrogen is pre.
sent., In order to prevent the hydrogen
from becoming excessively dilufed with
inert gases, o small amount of the efluent
gus may be continuously withdrawn and
fresh hydrogen added tp the recyele gas.

The temperviure in the catalyst bed in
the provess of the invention is preferably
between 275" C. and 490° . The opora-
tion may be carried out under reduced
pressure, at atmospheric pressnye, or at
clevated pressures. Pressures belween
8.0 amd 210 atmospheres are sauitable,
pressures of the arder of 21 to 70 atmo-
spheres being generally preferred.

The conditions under which the process
af the invention is carried out are such as
io ratain all the reaction mixture in the
vaponr phase and avoid eny condensation
io the liguid phase, T% is essentia] that
no eondensation to a liquid inkes place
in the reaction zome.

A contact time of the vapour mixiure
with the eatnlyst of ovuly a tenth of a
seennd s in genersl sufficient tn afford a
practical conversion. Tt is evident {hat
with such rates a small reactor is capable
of handling a large throughput. Longer
contaet times may, lhewever, be uzed,
particulerly when operating a} the lower
temperatures, HWowever, the conlact time
at any given temperature should not he
g0 long us to camse evcessive eracking.
The eontact time mey be adjusied he-
tween 0.5 and 25 secomds in any ease to
ellurd the desited ronversion wkhile 1imit-
ing the formaiion of cracked products to
below 259 and preferably to below about
e, .

When a parafin wax is isomerised
accerding to the process of the invention
under the conditions described above, the
produet consists nf normally liguid wil,
uneonverfed wax, purtially converted
wax {isopovaffin wax), and v smell amount
of eracked produets.” The small amount
of cracked material present in the reac-
tion product may be distilled from the
vil and wax, Depending wpon the nature
of the inifial paraffin wax and the degree
of conversion, the tota] reaction praduct
or the reaction product from which {he
eracked products have beey removed by
distillation may varv in consisteney’ from
a slurry or mush to a grease-like or
plastic material. This product may be
used without any further processing, but
for some purposes, pacticulurly where a
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crude wox feed was used, it may be
dezirable {0 refine the produet by such
metheds a8 extraction, clay {reating or
chemica] treatment.

It will generally be desirable 1p
separate the reaction produet into two or
maore fractions, Thus, by employing eon-
ventional dewazing iechniques, a very
high quality lubriesting oil fraction may
Le geparated. The pour noint of the il
will depend in parbt upon the dewaxing
conditives used and in turn the yield will
depend in part upon the pour point
thusen.  Exzcellent yialds of very low
pour peint oil of adequate viscosity for
commercial usage and having » high
viscosity index have heen obtaimed from
the product of a single pass isumerisation
trestwent, In view of its very low pour
puint and very high viseosity index, the
oil is partiocularly suited for many special
purposes such, for example, as vefriger-
ator Iubricating oil, low demperature
hydraulic fluid and in the production of
low temperature greages,

The woz residue obtained affer separad.
ing the ail comsists of unconveried and
pattially converfed wax and the mixture
has a lower melting point and softer con-
sisteney than the starting maferial. T4
may be used as szch or reeyoled in the
isomsrisation process to produce addi-
tinnal amounts of oil.

This waxy residue may also be separ-
ated by Jmown techuniques into a fraction
of partially eonverted or iseparaffin wax
and a fraction of unconverted wax,
Hither of these fractions may be recyeled.
Isoparaflin wax produced by the partial
isomerisation of & wax consisting essen-
tially of normal paraffns partakes some-
what of the characteristics of miero-
erystalline wax und may be uged in place
of microerystalline wax, The isoparafiin
wax differs from ordinary parafin wax in
having a much less britile wnd more Tub-
bery or plastic consistency. Tt resembles
carnaubs’ wax in its ahility to absurh con-
siderable quantities of il withaut beeon-
ing sticky or tacky.

uncogverted purafin wax preseni in the
reaction produet depends somewhat upon
the character of the wax, feed and largely
npor the severity of the {reating condi-
tions, i.e. vn the degree of comversion
attained. When the process of the in-
vention is operated under relatively mild
conditions, only a small amount of oil is
formed ; under more severs conditiong the
amount of vi] is greatly increased, nsnally
with more eracking.

The following exemples illustrate the
invention.

Examprn T,
A paradlin wax having the following

properfies was isomerised by the process
of the invention:—

Mslting point, 53/60° O.

Average Molscular Weight 385
600
d,” .78
nn 2t 60° C. 1.43856
ng at 70° C. 1.4325
n, &t 80° C. 1.4293
The isomerisation was cffected by

vaporising the wax with from 52 to 63
moles of hydrogen per mole of wax and
passing the vapour mixture through o
bed of platinum-sluminag eatalyst con-
taining {0.8% platinum under the follow-
ing reaction eonditions:—

Teruperatura 430° (1.
Pressure 45 atmospheres
Spuce Veloeity® 25.4

* Bpace velocity is the volume of wax
processed per volume of catalyst per hour,

The logses, including the small amount
of eracked producls, amomnted fo shout
2.4% of the wax feed. The product was
refined by s series of dewaxing steps to
separate narrow fractions of the oil pre-
sent, The amounts and properties of the
oi] fractions are shown in the following

The ameunts of oil, isopazuffiin wax and  table:
Yield (Wt. % | Viscosity es. Viscogity | Pour Point
Fraction of wax fead) | 37.7°C. ] 99°C. Index “C. (ASTM) | g at 70° (4
A 5.6 12.02 3.16 144 —26 - 1.4332
B 1.6 12,50 3.00 105 —15 1.4474
G 2.2 11.54 3.15% 160 - 4 1.4328
D 5.6 11.79 3.29 169 4-16.5 1.432%
Totel 15.0
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Sinee the conditions were in this case
very mild due to the very high space wvelo-
city, (calewlated contact time, 0.77
seconds) the degree of cvonversion ob-
taiced wus relatively small, Xt will be
noted, however, that 15% by weight of
the wax was eonverted to oil of which
ahout 37% was an oil (fraction A) having
o viscosity suiteble for low temperature
applications, a viscosity index above 100,
and a pour point of helow —20° . This
desirvable oil could be separated and the
remaining oil reeyeled with or withont
the unconverted and partially converted

wax. {Iperation under such conditions is
ntiractive because the threnghput is high
and the losses ta eracking are low.

Examprr T1.

A further sample of the parafin wax
employed in Example T was isomerised
under conditions similar to those in Ex-
ample T except thut the space velocity
was 6.8. The losses, inciuding losses to
cracked products, amounted to about
5.6% by weight. Ths product was re-
fined as in Exanple T to give the follow-
ing oil fractions:

Yield (Wt. 9, | Vieosity es. Viscosify | Pour Paint
Fraciion | of wax feed) [ 87.7°C.1 99°C. Index °C. (ASTM) | mp at 70° C.
A, 28.4 13.62 8.08 134 —13 1.4380
B 5.3 8.03 | 2.28 105 —29 1.4460
¢ 10.7 11.30 3.12 154 —13% 1.4317
D 13.7 .75 3.27 163 ~-13 1.4315
Total 55.1

It will be seen that by employing some-
what maore severe lsomerisation condis
tions, The yicld of pil was inereased to
b5Y% by weight and that mnre than helf
of the oil was {ubricating oil of cspecially
desirable properties. The unconverted
and partially converted wax, smounting
to 399 of the feed, eould be recycled.

Exanpim ITT.
A further sample of the pareffin wax

employed in Exampla T was isomerised
under conditions similar to those in Ex-
ample T but with a space veloeity of 2.3,
U:uﬁe:r: these mors savere eondifions the
losses, including the loss through cracked
products, amounted tn about 18% by
weight, The produet was refined as in
Efxagixp'ie F to give the following vields
of oil.

Yield (Wt. %, | Viscosity es, Vigeosity | Pour Point
Fraciion |of wax feed) | 37.7°C. | 99°C. Index L [ASEM) | np at 707 C.
1
A 6.6 .55 1.96 59 —57 1.4851
B 37.8 13.0% 2.89 127 —a1 1.4326
G 10.7 13.0% 3.04 152 —12 1.4312
D 9.8 11.10 3.14 164 + 7 1.4310

It will e seen that the yield of valu-
able lnbricating oil wes again greatly in-
creased with a relafively small inercese
in eracked products.

The above examples illusirate on =«
readily comparable basis the effect of the
severity of the conditions npon the yields
¢biained. The severity of the conditions
may also be aliered by changing other
factors than the space velocity, eg., the
temperature and/or pressure.

Lxamrer IV.
A white, hard, heavy distillate wox
having the following inspection data was
isomerised ;

Melting Point, A.S.T.M.—87 72° C.
CGavily A.P.T., 99° C, 51.8

n, at 80° . 1.4378
Oil confent, A.S.T.M. D—721  0.87%
Molecnlar Weight : 522
Viseosity, 83U at 99° (. 50.4G
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The wax was vaporised and isomerised
under the following conditions:

H—A4)
17.56 atmospherey

Space Velo.cit}ir 5,12
Ml.jule ratio of hydrogen
to wax 33

Temperature, °C.

There were obtained 74.6% by weight of
a wax of soff comsistency containing
lubricating pil; 12.4% by weight of a dis-
tillate fraction boiling between 150° C.
and 266° C. at 6.9 mm. pressure and con-
taining light Inbricating oil; 9.4% hy
welght of vracked products hoilicg up fo
180° (. at 6.9 mm, pressare and 3.7% hy
weoight of gas plus experimentsl loss.
ixamery V.

Bright stock wax is the very bigh mole-
cular weight wax ohtained hy dewaxing
bright stoek, whichk is the residue re-
matning affer distilling off the lubricat-
jug oil fractions frown n Inbricabing oil
petroleum stoek, A bright sfpek wax
having the following inspeetion dala was
isomeriged ;—

- Dengity, gfml. at 20° C 0.8399
- Viseosity at 99° ¢ A.8.T. M,
D—445 20.50
Molscular weight Ty

The wax was vaporised with hydrogen
and isomerised under the following eon-
ditions:—

Temaperature, °( 418421
DPressurs, p.s,i.e. 300
Space Veloeity 1.66

Mole ratin of hydregen 1o

wax 336
There wers oblained 71.99% of a very soft
wax containing bright stock; 20.8% of a
disfillate fraction boiling up fo 288° C.
at 8 wmm., pressare and containing
Inbricating oil; and 7.3% of gas plus
unaccounted losses.  The soft wax was
found to have a lower coefficient of fric-
tion than the starting wax and in view
of its softer consistency was a befter
lubzicant for melal rolling.

‘What we claim 15 ;-

1. A proeesy for the iscmerisation of
paraffin wax, which comprises vaporising
a parafin wax ond conjaciing the
vapours, mixed with at least nhe mole of
hydregan per mole of said waw and in ihe
abscuce of any liguid phase, with 3 sup-
purtsd platinum catalvst at a temperature

between 300° €. end 530° O

2. A process as claimed in claim 1
wherein the vaporised wax is mixed with
at least 5 moles of hydrogen per male of
wax,

3. A provess as claimed in claims 1 or
2 wherein the carrier for the platinumn
catalyst is alumina free from alkaline
substances,

4. A procesds ny ¢laimed in any one of
the preceding elaims wherein the fem-
peratirre is between 375° ©. and 480° .

B. A process as claimed in any one of
the preceding claims wherein the pres-
gure is belween 8.5 and 210t atmospheres.

fi. A process as claimed in clalm 5§
wherein the pressure is befween 21 and
71} almospheres,

7. A process a3 elaimed in any ome of
the preceding claims wherein the contact
time of the mixture of vaporised wax and
hydrogen with the catalysy is between (.5
and 23 seconds and is insufficient to pro-
duce more than 25% econversion to
eracked products.

8. A process as claimed in any of the
preceding elaims wherein the hydrogen
is used mixed with inert puses.

9. A proress as claimed in any gne of
tha preceding claims wherein the reac-
tion product 1s distilled tp remove norm-
ally liquid bypradnets formed by vrack-
ing.

10, A process as claimed in claim 9
wherein the residue remaining after ve-
moving the bypreduects is dewnxed 1in
separate o Iubricating ofl of low pour
point and high wviscosity index from a
waxy residue.

11. A process as claimed in claim 10

wherein the waxy residne s separated
into isoparafin wax und unronverted
paraflin wax,
12, A process for preparing a, Inbricat-
ing ofl of low pour point and high
viscosity index and fsoparafin wax Dby
1somericing parefin wax substantially as
hereinbefore described with refercoce 1o
fhe Exzamples.

1d. Lubrieating oil of law pour point
and high viscosity index and isoparaffin
wax prepared by 1somerising paraffin wax
by a process elaimed in any oowe of the
preceding claims.

14. Lubricating oil as claimed; iz elaim
13 having a pour peint below —20° (3
and & viscorily index above 100,

H. 1. DOWKRES,
Agent for the Applicants,
St. Eelen’s Court, Great 8t Helen's,
London, B.0.8.

Leamingion Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—I1954.
Puhlished af The Patent Office, 25, Southampion Duildings, London. W.C.4, from which
2opies mzay be obtained.
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