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COMPLETE SPECIFICATION

R Improvements in or relating to Synthetic Lubricating Oils
Wea, Sraxpiep Om DEVELOPMENT gynthetic lubricants, In general, they are

Uospaxy, a Corporation duly organized
and existing under the laws of the Siate
of Delaware, United Stales of Amoeriva,

5 having an office ot Blizabeth, New
Yorsey, United Staies of Ameriea, do
hereby declare the nature nf this inven-
tion and in what manner the same 18 t0
be performed, to he particularly described

10 and aseertained in and by the followmg
statement : —

This invention relates to a new class
of compounds which have been found to
be particalazly auiteble for wuse as

16 synthetio Jubricants because of thair low
pour point, high viseosity index snd un-
usually good lead carrying properfies.
These comprunds bave also been found
to he useful as addition agents

20 mineral luhricating oils, in which they
serve oz improvers of the load earrying
properties of the same.

Tn the lubricant axt, congiderabie
progress has been realized in retent vears

25 in the produstion of lubricants ¢harac-
terized Wy one or more speeific pronerties
aad adapted for partienlar uees. In the
main, this proprass can be attributed to
fwo developments: the first, new refining

80 procedures, and the aec{md. addition
agents capable of jmparting partienlar
propertiss to available Inbrieants, Thus,
viscosity index improvers and pour
depressanis ars added to automotive

85 lubricants to render the lubricaute more
adanlable fo wide changes in temperature
eonditions, while other agents are rdded
to improve the load carrying properiies
of & lubrieant which is %o he emploved,

40 for example, under extreme pressure con-
ditions. . )

Recently, in an effort to obtain superior
lnbricants endowed with shecifie an
superior characteristics, a mew field has

45 been explored, namely. the gynthesis of
lahricante from verions materials, Fstors
vopresent one olass of materinls which
have attracted wanusuel interest a8

[ Prive 2f-)

characterized by higher viscosity indices
and lower pour points than mineral ails
of corresponding vircosity. The esters de-
soribed in the present specification have
been found fo exhibit vory low pour
points, high viseoaity indices and, in
addition, unusyal]ly good load carryl
properties, Tuhbricants osgcasing @uﬁg
properties are. of r.specia}i value in the
tubrieation of engines which are subjected
{o high tomperatures such as combustion
turbine engines particularly those of the
“ prop-jet ** type, Mineral oi] lubricants
containing added +iscosity index Im-
provers, thickeners or other highly nom-
volatile additives are undesiralle for use
in such engines because of the tendency
to leave a residue which :
aceumulate and interfere with the opera-
tion of the engine. A syniBetic lubricant
of the fype deseribed in the present
specification is especially adapled to use
under sueh conditions, since the lubricant
coniaing no additives and thus tends to
leave mo residue upon wolatilization.
The new compounds of the present in-
vention ndapted parbicnlerly for use as
synthetic lubricants, comprise o new
clags of trialkyl phosphates, in which the
alkvl groups eontain 8 to 20 carbon atoms
each and may be alike or different and
ave ot hranched .chain structure. whigh
arg derived from primary monohvdric
aliphatic aleohals obtained es produed of
the * Oxo ” synthesis. The Oxc process
may be described as the catalytic reaction
of mono-olefins with carhon monoxide
and bvdrowen at o temperature of 30—
350°F. and under & pressnre of about 3000
lbs. /sq. in. to form aldehydes and the
subsequent hydrogenation of the alde-
hydes to form primary alcohols, Cobalt
catalysts sre employed in the reaction of
the cvlefin with carbom monoxide .and.
hyArogen, and conventional hydrogenn-
tign catalysts are cmployed for the
reduction of the aldehydes. In the pre-
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pence of the cobalt oatalysf, one mol of
olefin reacts with one mol of corbon
meonsside and one mol of hydrogen to
form an sldéhyde containing one more
b carbon atom per molecule than the olefin
aceprding to the reaction:

O 400 + H->CaHonyCHO

The oldehydés thus formed may he

hydrogenated - fo  the corresponding
10 primary alechols, accordibg to the reae-
tion : _ ) .
01H2n+-1'0H0 & Ec-t:-"—[-}n mﬂUH,DH
* In the piesent gpecification o numuber
of different types: of olefins. will be
16 refefrad to, and- for ronvenience these
may be defined by the following formulas,
in which R, R, %‘.".1', R, represont allyl
radieals: - - .- - - - -

| Type I: ROH=CH, -
20

Type I[: ROE=CHR* ©
L m
- .. - Pype 1l + B—E=0H, - -
’ _R:l,.‘_..
Lo TmJe.IV_;.Mﬁl(_}HR“ -

PR o
T TFP&V:'B.—&;U_R:# .

In -the reactions-of the Oxo process,

=05 desoribed abave, fhere’ is no invariahie
point. of atfack un the colefinic dombie
.bond,. and- in the case.nf-reactions with
Type:T olefing both- normal and iso-
alyclclihola are formed. However, with all

50 of the other types of olefins defined zbove
branched  chain: -aloohols  greatly
predomineta in fhe producls, -Fop the

production of esters having properties

which_ moke them: snitable for -mse. as
lubricating cils i4 is desirable to employ
alechols which are chiefly of - branched
choin -gtrueture, and. accordingly -it iz
desirable to employ as starfing materials
olsfins. or olefin- mixdures which condain
1ot more than 20% of Type T olefins hav-
ing a straight-chain bydrocarbon radical.
- Bxeept for thiy limitation the olefins may
ba of any typa, provided they sve essen-
Hally of chain length from O, fo. 10,
which will produce gleshols of the O, to
ng ra\nﬁ. oo o . - .-

For the commersial production of O=o

85

. I straight chein olefins. This prodect may

Beribed -abgve- will natuzally. consist of

~methylpentanod-l. -

pregent invention & .'lar?e varisty of olefin-
containing commercial products may be 80
employed. For example, a {, fraction
iselated from the jimduct of Hhe poly-
merizdtion of propylene or o mixiuwre of
¢, or (, olefing may he employed in the _
production of O; Oxo sloohels, since the b5
frachion - contains nv more thun o trece
of diolefins and the imeaturated hydve.
carhon ventent of the same consists almost
entirely of mong-alefing, largely tertiazy,
Diisobutylens, produced by the cold acid 60
polymerization of isobubylene, may be .
emplb{ed in the production of G, Oxo
alcohols, For the production of aleohols

. having 12 4o 14 carbon aionis g convenient
. source of olefins is & Fischer synihesis

66
prodnct, heiling above aboutr 350°-F.,
which, after {zeatment with banzite, con-
$ains about 509 of mwnw-olefius of which
not more than a trace consists of Type 0
be fraclionsted to maTow the range of
-carbon sontent.in the aleohol product.
The -gleohols formed by appl‘y‘irat:[q the -
Oxo precess 4o the olefinie materizls de- -
complex mizimres; and the exaet com-

" position of meny of these produels is nob
Jrwown.- The C‘Y
from.

os Oxo aleobhols -obiained
polymers  de-"

geribed . above have been found to 80
-comprise - a- mixbure of  izomers
having, on the - gverage, two alkyl
side groups along-a carlon chain 4 fo B
carbon atoms in- length. The Oxo nmyl
aleohol product formed from commereial
ditsobubylene prepared by ihe cold acid
gclymermaﬁon of isobutylens consists of
3,5,5 - trimethylhexanol ~ 1,2-isopropyl-
3,8-dimethylbutancl-l, and 22,4 4-detra-

‘the . - propylene

- 90
- Tha -phosphate esters of fhe preseat
invention mey be convenienily prepared
by contacting about three molecular pro-
porticng of a suiteble Q= aleohol or
mix{ure . of Oxg- -sleohols with one
molscular proportion -of phosphorne oxy-
chlorida. in the -presence of u suitable
medinm such -as benzene. Under these
oonditions it -may be demirable to have
-Present - basie rubsiance such ay
pyridine to shsork the hydrogen chloride
preduged in the reaction. A typieal
method spitable far preparing-sny of the
componnds of {he present fnvention will
be deseribed in detail helow. ,
-Data will be_given below showing
Properiies of fiva {ypioal examples of tri-
alkyl phosphates illusivating the present
invention.. The alcohols employed in the
preparation of thess asters were prepared 116 -
by methods which have boen deseribed
above. O Oxo aleohol, for example, was__

85

106

ajenhols useful in- accq_z‘ﬂmeé'-mﬂl'%ﬂi‘eparsd:'fmma C; fraetion oF s produck
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of the %fﬁymerization of {i and C,
olefins. The olefinic content of thig frac-
tion consists of not more than 4% of Type

been submitted to frea-t-mcnt with hauxife
at 850°-—050°F., the rate of flow being

1 to 6§ v/v/howr. The G, to . Oxor

T olefins. The C, Oxo aleohol was pre- alcukols were ohtained from a fraction 15
b pared Irom commereial difsobutylens boiling at S00—350°F., the Gy to Gy
consisting of about 80% of Type ILL and aleohols from a fraction boiling ab 850-—
2% of Type IV olefius and the alcohols  400°F., and the Gy, to C,, aleohols from
defived therefrom consisted of three o fraction beiling at 400-——400°F.
igomers as explained above. The Gy, to In the following table are ghown a 20
10 ©,, aleshols were oained from frachions number of properties of the Uxa alechols
of Fischer synthesis produets which had emploved in proparing the esers:
Gs GB G:r. 1--1% C:.a—w O:a—u
Hydroxyl Ne 408 33 817 260 269
) (arhonyl Ne. 4 4 7 - T 1
Saponification No. 13 1 8 14 3
Acid No. 1.2 2.1 0.3 01 .06
The abiove described aleohols were each times with water or with dilute agueous
reacted with phosphorus oxyehlozide to alkali until it wae nentral. After drying
40 form phosphate ester, the following over a desicant such as Brierite
procedure heing followed in esch casa: (2nhydrous  CaS0,), the solvent was 49
A mixture of one gram mol of the aleoliol, distilled off at'd mm, pressurs and a bath
1.1 gram mols of pyridine, ond 92 ml. temperature of 200—225° O, {In this
of henzene was muleg to —5°C., and then process an excess ol alechol may De
3k 51.] g. (1/3 mol) of POCI, was dropped  empluyed if desired).
in at sueh a rate thai the femperature Tn the table below are shown properties §0

did not exceed 10°C. When the addition
was complete, the mixture was refluxed.
for two hours, after whick 150 ml. of

prepared sy de-

of . the phosphats- esters,
indicate their

scribed  above, which
particular suitability for use as synthetie

40 watar was added and the hengene layer lubricants.
saparated, The latter wos washed seversl
BB Almen Machine
Weights Oarried
{Gradnal Loading)
Alochot ASTM  Kinematic Viseosity 69 in
Reacted Pour . ARTM  Vigoogity . Mineral
60 With POC), Polnt {°F.) 100°F. 210°F. Slopa Index  Alone. Oil*
g Oxo ~=35 20.060 4.478 {+. 68T 166 15 15
O Oxo - <85 15.000 8970 - 0.7l 146 19 -
(i —0yy Ox0 €35 88.700  6.950 - 0.088 - 140. 18 15
0,0y Ox0 <83 40.280  7.332  0.643 142 : 15 18
65 O,—C, Oxo <85 1102  14.220  0.613 126 15 5

* Conventionally

vafined Coastal naphthenic ol of 42 seconds- Saybolt vigcosity at 210°F.

The unblended miheral ofl earried only two woights onl the Alraen machine,

Phe nhove data indicate that the mate-
rials tested possess an wncommonly low
70 pour point, high viscosity index an high
load-careyving characteristics, smd simee
these materiale have a viscosity within
the Tubricating oil range they are of
particulay interest as synthetic Jubricants,

In addition to the uee of these materisls 75
alone as eynthetic Mubricants, they are
valuable for improving the film strengih
and oiliness properties of mineral oils.
with which they are blended, For this
purpose, thay are preferably blended in 80
proportinng ranging from 1% to 10% by
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weight of the minaral oil, The duba in
the lagt column of the above table show
the usefulness of these eompounds when
blended with s mineral oil. The un-
5 blended miveral 6il employed in these
feste wos papable of corryl
weights on the Almen m
similar conditions of fest.
The minera} Jubricating oil base stocks .
which may be improved in load-carrying
capacity by the addition of fhe new coxi-
pounds of the present invenfion mey be
derived from the various fypes of crude
petroleum and may consist of dighillates

"m_:-, under
10
15

been refined by any-of the conventiomal
methods, Synthetie oils may alse be used,

such as those oblained hy the poly-°

merization of olefins or by the hydrogena--
Hon of coal or” its products, The
bhase nlloys may  vary considerably
in viscosity and other properties depend-
ing upen the Earﬁe‘ular aze for which
thuy are desired. .

T desired, other - known addition
apents; such a8 thickeners, - pour
depressants, antivxidants, dyes, ele., may
be added -to the mineral il composition
prepared in eccordancs with the present
invention. R -

"The - ghove described esters are” wlso
useful as plasticizers-for s¥n‘shetic resins,
e.g., of the polyvinyl chloride or vinyl
chiloride-vinyl acetate copolymer -ﬁy%f‘_
and for synthetic rabbers, e.g. of ‘the
Buna N type, Buna is a Hegistered Trade
Mk, . . =

Having now particulealy deseribed and
ascertaimed the nature of vnr said inven-
tion end in what manper the same s to

20

30

3b

be -performed, we deulare that what we -
i . 1o 20 and preferably from 814 particu-

- elaIm 15 3=~ L

1. A method of preparing eompositions
suitable for use as lubricants or as addi-~
tions to lubricants comprising reaching
one molecatlar proportion of phosphorus
oxyochloride with three molecular propor-
{ions of & Dranshed chaim alechol having
#rom 8—20 carbon stoms in the meleculs
80 or o mizture of such alechols obfained

by the process of reacling - eathan
ide and Lydrogen in the presemce

MoOng1
of g ocatalyst and an olefin or mixbure of

olefins containing from 7 to_ 19 earhon

.55 2toms per molecnle and hiydrogensting .
the resnlting nldehyde. '
2. A method as claimed in elaim ¥

only fwu -

wherein the alechols contain from 834
and preferably 12 or 13 carbon afoms in
the molesnle.

3. A michod s claimed in claim 1 or
2 wharein the olofine is present in 2
hydrocarhon mizture vontaining olefines
and of whieh not more than 209% ere
straight chain = olefins,

4. A method 23 claimed in eny of
claima 1—3 whetein the olefine is an
oleflne derived from the polymerization
of 2. mixtuze of olafines contaming J and
4 earbon atoms in the molscule.

5. A;method as olaimed in any of

80

0

or blands nf various iinds which have * olaims’ 1—4 wherein the olefine is diiso-

‘butylane. : .
6. A method as claimed in-any of
.claims 1—-8 wherein the olefine comprises
‘e hydrocarbon fraction boiling from
300600°T, obtained by the IMischer
gynthesis procese from e wixture of
carhom monexide and hydrogen snd con-
taintng -olefines having from 14 to 13
egarbon- afoms in the molscule. .
7. A methed as claimed in any of the
receding claims wherein the reaciion
gbween the alechol and the phosphorns
vxychloride is carried ont in ’s%le presence
of » tasie substemce preerably pyridine
to neutralize the lydrochlorie acid
liberatcd during the resction. >
- B, (Compuunds euitable for muse us
lubricants -qr additicns do lubricants coma-
prising trialkyl esters of phosphoric seid
taving alkyl groups cach containing from
820 carbon atoms when prepared By the
methods claimed in any of elaims 1—7.
"9, A lubricent comprising o mineral oi}
and a trialkyl phosphate baving branched
chain allyl groups that are residues of
““ oxo *’ alechols each confaining from 8

(]

80

8b

8o

Jarly 12 on 13 earbon atoms in the group, 160
10, A lubricant compoaition 2 claimed

- in cleims 8 or 9 +wherein the frialkyl
phosphute is prepared by the mesthod

-claimed in any of claims 1—8. .

11. A lubzicant composition as elaimed I0b
in any of claims B—10 wherein the quen.
iy of the trialkyl phosphate used 1z from

- 1210, by weight of ‘the mirture.
" Dated this 13th day of September, 1049,

t J. T, TYSON, .

- Brettenbam House, 6th Fleor,
South Pleck, Tancaster Place,
. Londom, W.0.2. .
Agent for the Applicanta,
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