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COMPLETE SPECIFICATION
A Lubricant
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We, SHELL INTGRNATIONALE NESRARCH
MaATSCHARP NV, a company organised
under the laws of The Netherlands, of 30
Carel van Bylandtlaan, The Hapue, The

Netherlonds, do herchy declare the invention, -

for which we pray that a patent may be
granted to vs and the method by which it is
10 be performed, to be particularly described
in and by the following statement: —

This {nventon relates to a labricant which
is particularly but not exclusively of intercst
as an cagine oil.

Acecarding to the present jnvention, a lubri-
cant comprises a major proportion of a lubri-
cating. ofl and a minor propertion of halogen-
ated phrhalic acid or anhydride or halogenated
naphthalic acid or anhydride, the minor pro-
portion of -the halogenated phthalic acid or
anthydride or halogenated naphthalic acid or
anhydride being from 0.05 to 2.5% by weight
based on the weight of the lubricaring oil. .

The presence of the halogenated phthalic
acid or anbydride or halogenated naphthalic
acid or anhydride enables the lubricant to have
a variery of useful properties, for cxample
extreme pressure properties and anti~corrosion
properties.

Preferably, the minor proportion of the
halogenated phthalic acid or anhydride or hato-
genated naphthalic acid or anhydride lies in
the range 0.25 to 1.3% by weight. Preferably,
tetrachlorophthalic acid or anhydride or a mix-
fure thereof is used. An example of a halagen-
ared naphthalic acid or anhydride is 3,4,5,6~
tetrachloronaphthalic acid or anhydride in
which the four chiotine atoms are Bound to
one of the two fused phenyl residues. The
halogenared pithalic 2cid or anhydride or
halogenater] paphthalic acid or anhydride can
be in the form of 2 mixture of any of the
aforesaid acids and for anhydrides, for example

[Price 45, 6d.)

a technical mixture of chlorophthalic anhy-
drides, which will usually contain a propertion
of the cerresponding acids.

The lubricating oil can be a mineral, syn-
thetic or vegetable oil or a mixture thereof.
When the lubricating oil is a mineral oil, jr
can have a viscosity in the range 322 cend-
stokes ar 210° K, preferably 4—18 centistokes
at 210° F and g viscosity index of at least
35 and preferably at least B0, When the lubgi-
cating oif is a synthetic oil, it can be a Byn-
thetic hydrocarban oil, for example an ol
made by the Fischer Tropsch process or the
Zeigler process, in which case oils having the
viscositg and viscosity index characteristics re-
cited above are prefarved, or it can be an esrer,
by which is meant 2 simple ester, 2 complex
ester, g polyester or & mixture thereof. Simplc,
complex and poly-esters suituble for the pur-
poses of the present invention are defined apd
exemplified in owr Parent Specification No,
1.036.693.

When the lubricating oil is a mineral oil,
digsalution of the halogenated phthalic zcid or
anhydride or halogenated naphthalic acid or
anhydride can be facilitated by adding vaid
acid or anhydride to the heeted cil; for this
purpese an oil temperature of about 1500 C
1z usually adequate. Altcrnarively, the acid or
anhydride can be dissolved in a solvenr that
is soluble in or miscible with the oil, Such
u solvent must be one thar will be compatibic
with the usc to which the Jubricant will be
put. When the lubricant is to b used as an
engine ofl, a convenicnt solvent is an alkyl
pyrrolidene, preferably N-methyl pyrrolidone,
Examples of Inbticants in accordance with the
present invention wherein the lubricating oil
forming the major proportien of the ihricant
was cither a mineral oif (Examples T—IV) or
an ester (Example V) were made as follows:
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Co 9 by wt
Example [ SAE 20 mineral oif {I} 099.49
Tetrachiorophthalic anhydride 0.51
Example IT HVI ¢5 mineral oil (2) 7.5
HVI 160 mineral oil (2} 21.5
Tetraclilorophthalic anhydride 1.0
Ezample III HVE 65 mineral oil 99.5
Tetrachlorophthﬁlic anfiydride 0.5
Example IV HVI 65 mincral cil v9.5
Tctrabrombphthalic anhydride 0.5
Txample V Di-isoocryl axelare 99.0
Teirachlorophthalic anhydride 1.0

(1} A mineral oil having an SAR viscosity number of 20 according
to the SAE Classificatfon of Lubricants,

{2} The cxzpressions

“HVI—S 5”

and “HIVI—160” mean a high

viscosity index oil having viscosities of 65 seconds amd 160 seconds
Redwood T at 140° F. respectively; in the Examples, these oils
had viscosity indices ahave 80.

The retrachlorophthalic anhydride was in-
corperated in the mineral oils comprising
Examples I—II1 and the terrabromophthalic
anhydride in the minern! oil comprising
Example IV by heating the cils to 2 tempera-
ture of approximately 1502 C; in the prepara-
ton of Example V., the tetrachlorophihalic
anhydride was dissolved in the ester at room
temperature.

Samjfies of the lubricants represemied by
Examples I—V, and, for cumparative pur-
poses, of the Iubricating oils wsed in the pre-
paration thersof (f.e. the corresponding lubri-
cating oils), were cvaluzted by means of the
following test procedures: —

Lead and copper corrosion tesis

The procedure of Standard Methed 5321,
Sth Dec. 1956 of Federal Test Method Std.
No. 791 was {ollowed, except that hoth the
lead and the copper panels were weighed. In
brief, the method comprises expusing a tcst
panel of specified dimcasions to the lubricant
under test in a sample tbe of specified dimen-
iié);lg}. C’I‘he test tepiperature employed was

Rust past
_In this test, which is a vapour phase corro-
sion test which has been found to give gond

cuzrelation with engine rusting tests, mild stecl
test panels of dimensions 27 » 17 and drilled
for suspending by a cotton threud are cleaned
by 0 and 00 gauge emery cloth, washed with
petroleum  spirit and when dry weighed o
within 0.2 mg. The papels are then fully
immersed in 100 mls of the oil under tesr for
ane honr, thereafter being removed from the
vil, suspended by a cotion thread aleeady at-
mached and allowed to drain for 15 mimutes.
500 mls of warer and 30 mis of hydrobromic
acid of specific gravity 146 are placed in a
5 litre beaker having a Perspex (RF.M.)
cover. The oil coated test panels are then sus-
pended in the § litre beaker by means of hooks
from the Perspex cover {ie. the panels are
suspended in the vapour space above the liquid
in the beaker). The buaker is placed on a
metal block heater, the temperature of which
is controlled by g contact thermometer set at
38° G, the contact thermometer buing placed
in a thermemeter pocket mounted in the Pers-
pex cover of the beaker. The test is run for a
period of two days after which the tost panels
are removed, cleaned wirh perralenm spirit
and cotton wool or tissue paper. After alf of
the oil angd rost haz been removed the panels
are tewcighed. The panels which were most
heavily rusted are those which show the
areatest weight loss after cleaning,
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Four-bull test

This test, which provides a measure of the
SXireme pressure properties of a lubricant, is
described in the article enrifled “Four-pall

and H. Block, Engineering,
p.1 et seq,
Test vesulis

In the lead and copper corrosicn Tests,

(1937) Val, 144,

% test for testing boundary lubricating properties Example T and the corres onding mineral
undey high mean pressures,” G. D. Boerlage lubricating ofl gave the fo owing results: —
Lead weight loss Copper weight loss
in railligrams in milligrams
After 1 hoer  After 16 hours Affer 16 hours
Example I 0.0006 0.0926 0.0016
Lubricating cil of Bxample I 0.0482 0.6825 0.0102

In the rust test, Examples I and V and the corresponding mineral lubricating oil and egter

15 lubricating cil gave the following results: —

Steel weight loss in milligrams
Bzample I 5.4
Lubricating oil of Example 11 35.6
Exumplc IV 6.0
Lubricating oil of Trample V 28.0

In the four ball test, Examples III and [V
gave the following results; —

and the corresponding mineral lubricating oils

Initial scizore lead
in kilogrammes

Example IIY
Lubricating ofl of Example III
Example IV
Lubricating vil of Hxample IV

20 From the foregoing twst results, it is clearly
seen that a Jubricant in accordance with the
present nvention gives less lcad 2nd copper
corrosion and less rusting of a steel surface
than does the corresponding Iubricating oil
forming the major proportion of the lubricant
and furthermore, hus extreme pressure proper-
ties superior to those of the Tubricating oil.

Similar rcsults are obtained when the tetra-
chiorophthalic anhydride is Incorporated into
the oil in the form of a 50% by wt. solution
in N-methyl pyrrolidone,

If desired, the lubricant mey also conrzin
one or more supplementary additives known
to be suitable for meorporation into lubricating
oils, e.g. antioxidants, extreme pressure agents,
antiwear agents, viscosity mdex imptovers,
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thickeners, dispersants, dcterpents and ant-
foam agents,

As further exemplification of a hibricant in
accordance with the present invention, & habri-
cant whesein the lnbricating oil conteiped
supplementary additives was made and testad
as follows: —

BxaMmerr VI

_ % by wt, .
Eubricaiing ofl 99
Tetrachlorophthalic anhydride i

The lubricating oil used in the preparation
of Exsemple VI had the following Cornposi-
TOM & e
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% by wt. The mineral lubricating cil used in the pre-
HVI.65 mineral oil 77.5 paration of Example VII had the folowing
HVL160 mineral oil 16.25 composition.
Acryloid 917 (1) 4.5
5 AN—2 (2} 0.75 ) . o % by wt.
Triphenyl phospheate 1.0 Mingral pil - viscosity 4 centi-
stokes at 210° F 54.75
(1) Acryloid 917 (the pame “Acryloid” is a Acryloid 917 43
Registered Trade Mark) is 2 propriciary AN-—2 (.75
viscosity index improver comprising 2
10 copolymer of lauryl methacrylate and N- Nn cams were found to be scuffed at the
vinyl pyrrolidone. end of this test, By way of comrast, the
(2) AN--2 is the trade name for an anti- mineral Iubricating oil used in the preparation
oxidant comprising 4,4’-methylenebis  of the Iubricant represented hy Bxample VII
(2.6-ditert.buty! phenol}. produced severe scaffing of several cams in
15 A sample of the lubricant represented by this test.
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Example VI and, for comparafive purposes,
of the hubricating 6il used in the preparation
thereof was subjected o the rusting test with
the following results:

Example VI 1.4
Lubricating oil of Example VI 35.2

From the result of this tcst, it is again scen
thar g lubricanr in accordance with the present
lovention gives less rusting of a stecl surfuce
than does the Inbricating oif nsed in the pre-
paration thereof,

To illustrate further the benefits to be ob-
tained from the present invention, a lubricint
having the composition set forth below a3
Example VII, whercin the Iubricating oil
comprising the major proportion of the Inbri-
cant contained supplementary additives was
made and subjected to 2 Modified Oldsmabile
(R.T.M.} Scuffing Test. This test is based on
the Sequence I of the Engine Test Sequences
for Evaluating Antomotive Lubricant for APT
Service MS specified by the American Petzo-
leum Iustitute for approval purposes, “Service
MS” being considered to represent the most
severe service encountered in the operation of
the gasvline and other spark igmition engines.
The engine operating test conditions arc fully
described in ASTM Special Technical Publi-
cation No. 315 under the heading “Reference
Sequences I, IL, I11” aand at the end of the test
cycle prescribed thervin the number of scuffed
cumns s ascertzinad; one or more scofed cams
is regarded as an unacceptable level of cam
scuffing, The results given in Table V were
obizined by aperating the Oldsmobile (R.T.M.)
engine in zccordance with the procedure sct
out in ASTM Special Technical Publication
No. 315 for the Reference Sequence I excupt
that in order 1o incressc the severity of the
test, valve spring pressures were increased from
240 10 290 lbs.

HxamPLE VIL
. . % by wr.
Mineral jubricating oil 89.5
Tetrachlorophthalic anhydride 0.5

No evidence of pitting of tappets was ob-
taiped from cngine tests using lJubricants in
accordance with tha presemt invention, i.e.
lubricants comprising a major proportion of 4
lubricating oil and a minor pruportion of a
halogenated phthalic acid or anhydride or halo-
genated naphthalic acid or anhydride.

WHAT WE CLAIM IS:—

1. A lnbricant comprising a nsajor prepor-
tion of & Iubricating il and 2 minor proportion
of halogenated phihafic acid or ashydride or
halogenated naphthalic acid or anhydride, the
minor propostion of the halogenated phibalic
acid or anhydridc or halogenated naphthalic
acid or anhydride being from 0.05 to 2.57)
by weight based on the weight of the lubri-
cating ofl, . .

2. A lubricant according to claim 1 wherein
the minor proportion of the halogenared
phthalic acid or anhydride or halogenated
naphthatic acid or anhydride Hes in the range
0.25 to 1.5% hy weight.

3. A lubricant according w claim 1 or 2,
comprising a solvent for the halogenated
phtlhalic acid or anhydride or halogenatcd
naphthalic acid or unhydride, the solvent being
solble in or miscible with the ubricating oil.

4. A lubricant according to claim 3 wherein
the sulvent is an alkyl pyrrolidone.

5. A lubricant according o claim 4 wherein
the alkyd pyrrolidone is N-methyl pyrrolidone.

6. A lubricant according o any one of
claims I to 5 wherein there is presenr retra-
chiorophthalic anhydride,

7. A lubricunt accerding to any onc of claims
1 vo 5 wherein there is present terrabronio-
phihalic anhydride.

8. A Inbricunt according to any ene of the
preceding claims wherein the Jubricating oil is
a mineral oil having a viscosity in the range
3——22 centistokes ar 210° F and a viscosity
ndex of at least 35.

9. A lubricant according to claim 8 wherein
the mineral oil has a viscosity in the range
418 centistokes at 210° F,

10. A lubricant according to claim 8 or 9
whercin the mineral ol has a viscosity index
of ar leasy 80,
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11. A lubricant accordiag to any one of 15. A lubricant according to claim 1, sub-
claims 1—7 wherein the lubricating oil is 4  stantielly as herein described.
synthetic oil,

12. A lubricant accerding to claim 11 WILLENS & ROBBINS,
5 whercin the synthetic oil Is an ester. Chartered Patent Agents,
© 13 A lubricvani according o claim 12 Shell Centre,
wherein the ester s di iso octyl azelate, London, S.E.L
14. A lubricant substanciolly as hercin des- Agents for the Applicanis.
1 ;rib‘nlarlilIwiﬂl reference to any one of Txamples

Leantington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.
~-1967. Publithed by The Patent Office, 25 Sonthampion Buildings, London, w.Cz,
from which copics mey be obtalned.



