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Index at Accoptance :—Ulags 2(iff), Bld.,

COMPLETD SPECIFICATION.

Synthetie Lubricants.

We, Socowr-Vaowvm Om Company,
INQORPORATED, & corpuration organized and
existing under the laws of the Statc of New
York, Unifed States of America, of 26
Broadway, City of New York, County of
New York, Btate of New York, United States
of Amerios, do heroby declare the nature of
this invention and in what manmer the same
is to be performed, to be particularly de-
scribed and agcerbuined in and by the
following statement -—

This invention relates to the produetion
of viseous oils having highly desirable
characteristics from alefins. More particu-
larly, it relates to Lhe production of lubri-
cading oils having relatively high viscosiby
indices and relatively low pour points from
liguid straighi-vhuined l-olefing containing
from siz to twelve earbon atoms, inelusive,
per moleenle.  The process aveording to the
invention consiste in hesting said olefinsg in
the absence of & catalyst to a temperature of
bhetween, 500° F. and 800° F.

The reaction may need as much as thirly
honrs to eomplete.

Procosses have been proposed hitherto for
converting pefroleum distillates eonfaining
a high persemtage of light, wnsuturated hydro-
earbongs juto high viscosity lubricating oils
with or withent heating in the presence of a
catalyst.

In accordance with United Btates Lettow
TPatent No. 2,111,881 o Batchclder eb al,
normally.gascous olefing, such as ethylene,
way be converted into high visoosity index
Inbricants in the sbsemoe of active catalysts,
The
present invention, however, does nol con-
template the nse of normally gasecus olefins
ay slarbing mwaterisls, but instead condem-
plates the use of normally liquid oleflns.

Polymerization and condensation reactions
in genersl have long been accomplished by
the nse of sither heat or catalysts or both.
Prior to the pwesent invention, however,
it was not known that the higher straight-
chained l-olefine suchk as normal decene-l
[Price 3f-]

conld be polymerized ur condensed by heat
along to form synthetie oils, or that com-
mercially feasible yislds of oils having an
exceptional eombinativn of properties could
be obbained by subjecting straight-chained
l-olefins containing belween six and twelve
carbons per molecule to eontrolled, non-
catulytic polymerization reanction conditions.

Pore straight-chained l.olefins may be
used in accordance with this invention, bul
for econemie reasons, it is gencrally preferred
to use mixed olefinic maderials such as are
derived from the cracking of paraffin wax or
other paraffinic materinls, or from the
Tsscher-Tropsch process.

The olefins will be normaliy Heuid, straights
chained 1-clefing ranging from hezene-1 4o
dodecene-1, inclusive. It mmst be olessly
understood that hy straight-chained 1-olefins
we menn olefing containing the dowble bond
in the alpha position and having a normal
siructure. Tm accordance with this invention
the most desirable synthetic oils are pro-
duced from straight-chained 1l.olefing con-
taining not less than eight nor more than
eloven eurbon atoms per moleeuls,

The state of purity of the straight-chained
T-olefin charge does not appear to be
copecinlly critfeal. Although it is desivable
to have a starting material which contains ag
large a percuntage of the above described
l-olefins as possible, it is pormissible to
have present lesscr amounts of other olefing
and even of other hydrocarbon materials,
In general, the oharge stock preferably
should comtair less dhun about 20% by
weight of hydrocarbons other than straight-
chained 1-olefing having six to twelve curbon
atoms per molesule. However, in the prae-
ties ofp our invention we have fawmd that
charge stocks confaining as much sz 509
by weight of peraffinic hydrocarbons with
the balanee straight-chained 1-olefiny having
batwesn six and twelve carbon atoms per
molecule are eotirely satisfactory for our
purpose. In many instandes, in commerciul
operation, it will be found desirable to use
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teehnionl gradez of such olefins as oobene-1
or decene-1. Mixed olefinie materisls derived
from the thermal eracking of wax or from the
Fischer-Tropsch process constitute satis.
Ductory eharging stocks.

Instobility of praduct and unsuitability for
Ihricating oil use are evidenced by & durk
brown color and & tendeney to deposit dark,
ingoluble materials on storage. The carhon
residue test (Convadson or ‘Ramsbottom) ulso
bevomes excessive.

Tests indieute that when relatively pure,
single olefins are polymerized in the abscnee
of @ catalyst, they should preferably cuntain
not lers thun seven nor more than eleven
omrbon atoms per moleule, alfhough mix-
tures of olefins containing as fow as six or as
many as twelve earbon atoms per maoleoule
arc satisfactory. ;

In non-catalylic polymerization, the mast
orftieal reaction condition is temperature.
The range of temperature that produces
satisfactory, commercially feasible yields of
high quality synthetic ol varics from about
Goo° %‘ to abort T00° P, At temperatores
Letween 500° F. and 600° F. the conversion
takes place st a slower tate and is uswally
less complete. At temporatures areater than
700" F. side and secondary reactions begin to
oeent and iucresse In importanes to such an
extent that at temperatures above abous
7507 F. the process again becomes impractic-
abie if the best guality produets are required
in respect of viscosity, pour point and free-
dom from secondary reaction produets.

These side and seeondary resctions are
chiefly the following :

I. The volatile non-ofly components of
the reaction mixture Levome progressively
more saturated, as indicated by 5 decrcase in
bromine addition number and, therefore, less
suituble for recyeling for further conversion :

2. Cracking begins, as evidemced by

greater gas pressure and deorease in il
vields ; and

3. Cyelizution begins, as evidenced by
some deciing in viceosity index with accom.
panying inerease in gravity and refractive
index.

The pressure to he used is not espeoially
critieal. Tt will usually he arownd 200 tn
1008 pounds per square inch or higher
depending upon the vapor pressure of the
olefin reactant. Increased presuve is desir-
able and, as expected, inercases the ol
yields. The use of pressures of 100 pounds
per square inch ov higher is within the stope
of this invention, with pressures upwards nf
500 ponnds per square ineh being breferred,

The time of reacbion varies inversely with
femperatore. Good products and good viekis
bave been produced with thmes as short as
one howr or less and as long as thirty hours,
Preferably, the time iz in the neighbourhaad
of five to ton hours, at ahout 600° B, A
Tange of time of from theee o twenty hours
at a teraperature of ahoat 600° I, +0 650° F.
way be considered to be preferred for
straight-ohuin l-olefins having eight &y
eleven carbon atems per malecnle,

Test date, alse indicate that reasonable
Yields of prodmets of eomparatively high
vigoosity index may be obtained at tem-
peratures of 730° to 800° I, gud times of
soveral minutes. These conditions are neb
preferved, however, because the products
have higher pour points, and the material
that is not vonverted info uil is degraded inty
light Lractions of a relutively low degree of
unsaturation and are therefore undesirable
a8 resycle stock. The viscosity index dc.
creases sharply with prolonged exposure tn
these higher temperatures.

Frrther details and advantages of this
invention may be understond From the
following examples which have been set forth
in fable forn below,
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The reactions summarized in Tables I and
11 -were conducbed in sheker-bype prossure
hombs, and the anbogeneous pressure due to
the heeting of the olefin reactunt was used.
It is within the scope of this invenbion to
perform the reactton or conversion, sither by a
buteh provess or o continuvus process, and
to recycle uneonverted olefin reactant or
partially converted olefin for further con-
version,

After reaction, low-boiling materials were
in ench ease removed by distillation, lesving
the synthetic oils of this invention ss u
rexidua,

In the tebles the pressure is given in
pounds per square inch, gauge pressure.
The yield is given as waeight: per cend of the
charge, although in each run there was some
mabeiial losh in fhe provess so that the acbual
efficiency of the process was somewhat
higher than indicated. The viscosity given
is that measured by a Saybolé Unwersal
machine at 210° F.

Referring more partienlarly fo Table I, it
will be apparent that, although synthesic
oils can be prodused over a somewhat wider
range of teroperatures, the mwost desizable
combination of hLigh yielde, high viscosity
index, and low ponr point ceeurs in the rangs
of temperatures varying from about 600° F.
te about 700° F. It will also be apparent
that pressure above about 200 pounds per
square inch is not a eritical factor.  However,
as far as is known at present, pressures of
arpund 500 to 1000 pounds per square fach
appeer preferable. Table ¥ also illustrates
the fact that comsi rable latitude in time
of reaction is permissible.

The tests set forth in Table II were por-
formed for the purpose of determining the
typa of olefing utilizable in acvordancs with
the present mventien. Isobutylene, pentene-
2, 2-ethyl hexene-1, actene-2 and U,-polymer
are examples of materials which are either
branched dhigin, or whicly eontain their double
bonds in other than the aipha position. The
yields from all of these products are very
Iow sud none of the producta hay o sabis-
factory combination of charaecteristics.

With ootene-1, decene-1 and dodecene-I,
greatly improved yields ave obtained lyat with
dodevene-1 the pour poinks are far too high
for the prodmets to be considered satisfactory
for most purposes.

From 'Em forcgoing and ay stated herein.
before, it is helieved that, by adjustment of
the reaction conditions, usable products oan
be obteined by thermal polymerisalion from
straight-chained 1-olefing or mixtures there-
of, having not less than siz mor meore than
twelve eorbon atoms per moleoule, and thiy
is particnlarly true if the olefins contain not
less than eight nor more than eleven carbon
wiboms per moleenle.

An’indieation of the effect of fcraperature
and reuction time wpon fhe characteristics
and yialds of the produets may be oblained
by xcferenee fo JoEe appended drawings, in
which :

Figure 1 i8 a graphie representation of the
clfeet of tempuersture and reaction Hime wpon
vizcosity index ; and

Tigure 2 iz a graphio represcntation uf the
offeet of femperature and reaction time wpon
yield.

The data for Figures 1 and 2 wuy obtuined
by a gorivs of tests made on deeene-1. The
yield at 700° P. and using a three hour
renction time was 48.4%, weight per vent of
the churge, snd the product had a viseosity
index of 131.7 and a pour point of — 30° T,

As will be apparent {o those skilled i the
art, the process of this invention may he
acgomplished by either batch or continnons
process,

Huving nuw pazéenlarly desceribed and
agcertained fhe nature of our said invention
and in what manner the game is to be por-
formed, we declare that what we claim is :—

1. A process for converting straight chain
normally TLigmwid 1-clefins contwining from,
¢ to 12 carbon atoms in the molecule into
viseous oils, which process comprises heabing
fhe said olefing in the absence of o catalyst
Ho v tewpersture of 500 to 800° F.

2.- A process as claimed in Claim 1,
wherein the temperature is maintained be-
tween 600 and 700° F,

3. A process as claimed in Claim 2,
wherein the olefing gelented as  wharting
muterials are those conbaining 8 to 11 carbon
atome,

4, A proocess as clairaed in any one of the
preceding cluimns, wherein the pressure in the
reaction vessel i maintained between 100
to 1000 pouwnds fin2,

5. A process ag claimed in any one of the
praceding olaims, wherein the 1-vlefins con-
tain paraffinic hydroesrbons in wnounds nov
greater than 509 of the mixture and prefer-
ably bydrocarbons other than straight-chain
1-olefins in aounts less than 209%, thereof,

6. A process for converting straipht-chain
normally Lgnid l-ofefing substantially as
deseribed,

. Viswwuy ¢ils when produced from
straight chain normally lignid 1-clefins by
the progess claimed in any ome of the pro-
ceding claims,

Pated this 15th day of April, 1948,

For the Applicants :

I 4. CLEVELAND & CO.,
Charbered Pobent Agents,
29, Senthampton Buildings,
Chancery Lane, London, W.C.2.

Abingdon :

Prinfod for His Mejesty’s Stationory Offico, by Buwrgosa & Son {Abingdon), Lbd.—1951

Poblished at Che Patont Office, 25, Bonthampton Baildings, London, W.0,2, from which
cupien, prica 37, por copy ; by post 2. 1d. may bo obkained, ’
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