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COMPLETE SPECIFICATTON.

No. 1620 137.

464,468

Process for Improving Lubricating Oils.

We, RURRCHEMIE ARKTIENGESELLSCHAFT,
of Oberkausen-Holten, Germany, a2 Com-
pany organised and existing under the
Ianws of the German State, do hereby
declare the notuge of this invention and o
what manner the same is to be performed,
to be particularly desecribed and ascertained
in and by the following statement —

The invention consisbs in an improve-
ment in or modification of the invention
described and claimed in the Specification
of the Applications Nos, 19657 and 196068 of
1035 (Rerial No. 464,343} which relates to the
impravement of lubricating ofls and tc rais-
ing of the viscosity of henzines, gas oils and
uils from brown-ecal tar as also the viscosity
of liguid hydrocarbons secured by hydro-
genation or ef hydrocarbons rescmbling ben-
zine obtained by the conversion at normal
pressure of earbon monoxide with hydrogen.
Thiz result is attained by adding produets
that are secured in & simple marmer by the
treatment of pases eontaining propylene and
ethylene with polymerization and conden-
satlon catalysts suck as aluminium chloride,
iron ¢hlovide, zine chloride, boron fiuoride
at temperaturcs Iying below 0° C. Reac.
tion accelerating substunives such oy mer.
curie chloride, or reaction retarding sub-
ghances, such as alumininm oxide or zine
oxidv, may be added.

In o modification of the proeess
acrording te the invenifon of the
specifications quoted it has been found
that the practical improvemenis seeured
by the said process may be seeured with
produets that are obtained in u simple
manner by the polymerization of gases
econtaining propylexe but no ethylene.
The reaction on the propylene may toke
place in the presence of diluting gases
or on the practically pure componned.

The propylene to be polymerived may be
obtained from industrial gases.

The possibility of improving lubricating
nils with the polymerization products
from gases that do not eentain ethylene,
allows the large quantities of ethylene
to be applied to other purposes, suck as the
production of ethyl aleohol, ethylenc oxide

and the Hke,

The reaction of the catalysts hereinhefors
mentioned may take place as in the main
process at normal préssure or wb & raised
pregsure. The polymerization of the pro- B
pylene which is present in a pure or dilute
form may take pli'aee in the presence of the
mixtures of hydrocarbong to be improved.

If no pressure is being employed it Is
preferable in this cage tv muke use of 2 G0
return-flow cnoler, cooled to 2 low tempura-
ture. The improvement of the lubricating

vils may be eﬁected by stirring vigorously
during the polymerisation of the propylene
throughout the catire reaction, the reac- 68
tion mivture +being if - desired heated to
normal temperatnre after the main rcaction

hos eeased. . :

Tn ull cames it is Important that the con-
tent of water contained in the es em- T
ployed for acting on the catalysis should
ba maintained: as low as possible, as other-
wise the catalysts become spent too soon.
Drying . m&}c\ge offectad in the manner
indicated for the main process. 5

The subjoined table indicates the im.-
provements which ure obtained by adding
a propylene polymerization product to
ecommercial refrigerator oil. The Sgures
ghow that the viscosity of the oil is consider- 80
ably improved by the addition and that »
Inbricating oit is prodoeed the degree of
viscostity of which is dependent in smaller
measure on the temprruture, With an
addition of 407%, of a propylenc polymeriza- B85
tion product the solidifieation point ir
-89° (., and is thus excellent even with
this large addition. The improvement
in the gualities of the lubricating oil is.
also shown by the greater resistamce to 90
oxidation of the lubricuting oil thus pro-
duced:. ... The . ! tarifieation ™ coeflicients
droy from 0.43 fo zero, the Sligh test
(ASTM) -shows a. drop from 1.53 to zero.
The coking eoefficient falls in the case of 98
pure Tefrigerator ofl from 102 to 38.2
in the case of u 09, addition of a propylene
palymerization product. The term ™ vis-
cosity pole. height” hes the meaning that
is ajtached to it by Prof. Dr. L. Ubbelohde M0
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jn his work *Zunr Viskosimefrie,” pub-
lished by Mineralolforschung, of Berlin,
W.8. The greater the pole height of a
geries of oils the greater is the depondence of
the viscosity on temperature and the less

valueable is the ofl. ‘The best American

"oils have a pole height of 1.0, Bussian

oilg, for example, 2.6 to 2.7 and very poor
oils 3.V

TABLE.

‘Bxperiments eonducted on a refrigerator il and its miztores
with a propylene polymerization product.

Refriger- Refriger- Refriger-  Refriger-
atoroil . - ator oil ator oil ator oil
Refrig- + 10% + 20%, + 809, + 40%
erator  pelymer- polymer- polymer- polymer-
oil. ization ization ization jration
preduct.  preduct.  prodmet.  produet.
Specific gravity
d a6 20° C. 0.8924 0,8900 D.8880 0.8860 0.5825
at 50° G, 0.8699 0.8670 0.8658 0.8650 0,8633
Viscosiby fn
centipoises
ab 20° O 28.5 33.7 39.4 48.9 103.0
at 50° C. 7.9 8.97 14.13 11.77 20.36
Viscosity in degrees
Eaogler
at 20° C. 4.34 5,11 5.08 7.86 15.3
&t 50° C. 1.73 1.855 L.98 2.16 3.3
Viscosity pole height 3.3 2.9 2.7 2.85 2.6
Coking coefficient 102 69 4 35 86.2
Tarifcabion .
cosfficient: 0.43 0.25 0.10 0.0 0.0
Sligh Test (ASTM) 1.53 .59 0,40 0.0 0.0
Solidification point  —~56° C. 5070, 4T C, -43° Q. -39° Q.

Tt has been proposed, in Spucification
No, 203,487, to carcy out & process of poly-
merization of propylene and lfke hydrocar-
hons either singly or in admixture at any
degired temperature such as room fem-
perstuze or under, by mesns of horon
fimoride and under pressuge. In the cxamples
no temperatuze lower than room terpera-
turs is specified.

Ageic it hag been proposed, in. Specifica-
tion Ne. 558,068, to cfficot the polymeriza-
tion of upsstursbed hydroverbons either
singly or in admixture at room tempere-
ture or at higher or lower temperatures
Thus, when using izo-butylene the tem-
Earatum may he between -10° O. and 10°

. while in the case of propylens a higher
temperature, vsually room temperatire,
is employed if the same end product is
desived.  The examples relading to the

polymerization of propyiene do no%, how-
ever, specify the use of temperatures other
than room tempsrature,

1t has also heen proposed, in Specification
No. 432310, to produce bighly wviscoge
polymerization prodicis having a moale-
omlar weight above B0O by sHecting poly-
merization of 2 fraction of cracked hydro-
carbons with an active halide polymerizing
agent b a bemperature below 32° 17
Generally reaction {cmperatures helow
82° I, are preferzed when scmi-sclid
products of relatively high melecular
weight are desired, while temperatures up
to 100° . may be used for the prodmction
of viscous lubricating oil.

Tt has also beens proposed, in Specifieation
No. 455,114, to produce polymers for
addition to lubricating oils by maintaining
sn olefine of less than five carbon sboms
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in liguid phase in intimate conbuct with a
siphuric acid ecatalyst at a temperature
halow —20° C.

Having now nartienlarly described and
ascertained the vature of our said invention
and in what manner the same is $0 be per-
formed, we declare thet what we claim
18 1

1. A modification of the process ae-
cording to the invention of Applications
Nos. 19657 and 10658 of 1935 (Serial No.
464,393) for Improving Inbricating oils
by adding polymerization products, ob-
tained by treating gases vontaining ethylene
and propylens with polymerising agenbs
such as aluminivm chloride, iron chloride,
zine chloride, boron flucride and the like
if tequired with an addition of reaction
weuelerating  sobstances or reaction Te-
tarding substances at fvmporatures lying
below 0° (., characterised in that in place
of gases containing ethylene and propylene,
gases are waed which contain propylane
but ne ethylene.

2. A method according %o claim 1,
characierised in that the lubricating oils
to be employed are charged with poly-
merization products which are ohtninug. by
treating with polymerization agents pro-
pylene that has been obbained from indus-

trial gases.

8. A method of improving lubrieating
oils, characterised in that the polymepize-
tion of propylens or gases eontaining
propylene is carried oub by employing
catalysis such as aluminium ehloride, iron
chloride, zine chloride, boren flucride in the
presence of the mixtures of hydrocarbons
to be impruved, af temperatures lyin
kelow 0° €., with or without the use o
prossure,

4, A method according to claim 3,
characterised in that Inbricating oils are
improved hy employing during the poly-
merization of the propylene without pres-
sure a return flow eooler, cooled to a low
temperature.

5. A wethod according to claims 3
and 4, characterised in that $he Iubricating
oils aye improved by wvigorvusly stirring
during the whole reaction while polymeris-
ing the propylene, the reaction mixiure
being heated to normal temperature after
the main reaction has eeased.

Dated this 10th day of January, 1987,
EDWARD EBVANS & CO.,
40—43, Chancery Lane, London,
w.C.2,

Agente for the Applicants.

Abingdan : Printed for His Majosty's Stationery Office, by Burgess & §
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[Wt. 8012550 /3/1937.]
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