
clear amber viscous liquid containing 11.7%   The mixture was vigorously
stirred on a hot        molybdenum (theoretical % Mo 11.04).   plate and
the water driven off by evaporation.                        EXAMPLE II
Mineral oil A (55 grams) was now added        Preparation of Primene JM-T
Molybdate in  to dissolve the product which was then    5
mineral oil                  filtered from a fair quantity of excess
molybdic  65          Into a 1-litre three-necked creased flask,  acid. The
product was finally dried in the        fitted with a thermometer and a
glass paddle  manner described in Example II.        stirrer were placed
119.7 grams (about 0.34    The Primene JM-T  paramolybdate (R.        mols)
of Primene JM-T and 148 grams of a  NH[err])[err]Mo[err]0[err] was thus
obtained as an approxi-    10 light mineral oil of viscosity about 65
seconds  mately 32.5% solution in Mineral Oil A.  70        Redwood I at
140[err] F.                       It contained 7.04% Mo (calculated 7.18%
The mixture was heated to 75[err] C. with  Mo).        rapid stirring and
31.07 grams (0.193 mols) of          EXAMPLE V        powdered molybdic
acid was then added,    Primene JM-T was fractionally distilled    15
followed by 20 mls of distilled water.    through a 50 x 2 cm column packed
with  75           The molybdic acid dissolved during a  Fenske helices and
fitted with a reflux ratio        period of approximately 10 minutes, after
divider and ancillary equipment. The column        which stirring was
continued for a further 45  was heated externally and continuous fraction-
2   minutes at 75[err] C. to complete the reaction.  ation was carried out
at 5 mms Hg pressure,    20  A further 296 grams of the mineral oil were  a
series of narrow boiling range cuts being  80        now added and stirring
continued for a further  obtained. The neutral equivalents of these cuts
15 minutes.                                 were determined and they were
also subjected 



The mixture was then allowed to cool, to analysis by gas chromatography, as
the result        decanted from the flask and centrifuged in 500  of which
it appeared that several of the cuts    25  ml polythene buckets at 1500
r.p.m. for 25  were single compounds.                 85        minutes.
The upper oil layer was clear and    Molybdates were prepared from
selected        bright and was separated by decantation from   cuts by the
procedure outlined in Example 1,        the lower aqueous layer which
contained a  details of the cuts selected being set forth in        little
unreacted molybdic acid and dried by  Table 1.    30  stripping under
reduced pressure, at 70[err] C.,    The molybdates from all these cuts were
90        and 100 mmsHg pressure.                     found to be soluble
in mineral lubricating           The product, which consisted of an
approxi-  oil.         mately 25%  of solution of Primene JM-T    During
the course of the fractionation several   molybdate in the mineral oil,
contained 2.60%   distillate cuts were obtained consisting of t-
molybdenum.                                 alkyl primary amines of
substantially higher 95                        EXAMPLE III
molecular weight. It is believed that these may    Preparation of Primene
JM-T  Tungstate  have been formed by the splitting out of ole-
Into a 700 ml flask fitted with a nitrogen  fine, followed by recombination
to give highly inlet, reflux condenser and vibro-stirrer unit, branched
amines. By this means small quanti-    40  were placed 70.8 grams (0.2
mols) of Primene  ties of single compounds were obtained having 100
JM-T and 25 grams (0.1 mol) of [err]-tungstic  neutral equivalents of 416
and 448 and boiling  acid, H[err]WoO[err], dissolved in aqueous ammonia
below the main C[err]-C[err] fractions. Further-        (250 mols of a 50%
solution of 0.880 ammonia  more, after the main C[err]-C[err] fractions had
in water). The mixture was heated with  distilled over, small amounts of
amines of vigorous stirring under reflux in an oil bath  quite high M.W.
were obtained, one specific 105 maintained at l10[err] C. for 2 hours, a
stream  entity having a neutral equivalent of 526        of nitrogen being
blown through the reaction  corresponding to an amine having about 35
mixture to remove the ammonia.              carbon atoms. The molybdates of
these amines           The water and excess ammonia were then  were freely
soluble in mineral oil.    50  distilled out from the system, the product
being 



finally dried by nitrogen blowing at 100[err] C.            EXAMPLE VI
110           Primene JM-T  tungstate was thus ob-    Primene 81[err] was
fractionally distilled by        tained as a viscous yellow-green liquid
con-  the method described in the previous example.        taining 19.2% W
(theoretical % W 19.2).   The highest boiling fraction, amounting to    55
EXAMPLE IV                    about 2.5% of the total, had a neutral
equiva-        Preparation of Primene JM-T Paramolybdate  lent of 238 and
thus represented a C[err] t-alkyl 115           Into a beaker were placed
17.7 gms (0.05  primary amine. It yielded a molybdate largely,         mol)
of Primene JM-T, 16.2 gms (0.1 mol)  though not entirely, soluble in oil.
of molybdic acid, H[err]MoO[err], and 50 ml of    The  molybdates of the
lower boiling    60 water.                                        fractions
were substantially oil-insoluble.    [err]    [err]
882,295  



Part A          Part B           Part C                        Speed,
r.p.m.                  700            1840             1840
Water outlet, [err]F.          125              100             210
Fuel flow, time (seconds)                        per 25 cc.
235[err]5         602            602                       Ignition timing,
degrees                        below top dead centre          5[err]
25[err]          25[err]                        Sump oil temperature
[err]F.   85 approx.      90 approx.       180
(uncontrolled)                    (controlled)
Crankcase exhaust                         differential - inches
of water                       3                5               5
Duration hours                   5                5              50
The total duration of the test was 100 hours,  cleanliness of the engine
being assessed on the Parts A and B being run for five hours each  basis of
the weight of sludge on the tappet              alternatively for the first
50 hours and Part  cover and the appearance of the tappet cover 



5  C straight through for the remaining 50 hours.  and front cover. The
latter were assigned a  15        Throughout the test, instead of normal
crank-  merit rating in which 10.0 represents a per-              case
ventilation, exhaust gas was fed in from  fectly clean cover and 0 a
completely sludged              a by-pass into the crankcase breather at a
cover.              slight pressure.                              Results
of tests under these conditions are          10    Under these test
conditions substantial  summarised in Table III.                      20
quantities of cold sludge were produced, the
TABLE III                                                Lauson Engine
Tests                                                          Tappet Cover
Weight of         Merit          Front cover                     No.
Oil Blend          sludge (grams)     Rating        Merit rating
1    Mineral Oil A             2.3             5.4              5.7
2     Oil A + 0.5%             0.4              7.5             8.2
Primene                              JM-T Molybdate                       3
Oil A + 3.0%                             Additive Z               0.2
8.0              8.3                  Primene JM-T molybdate, even at 0.5%
at 140[err] F. 



concentration, therefore, produced a marked   To demonstrate the effect of
the new salts              improvement in engine cleanliness under these
of the present invention, when used in con- 30         25  test conditions.
junction with sulphur or various organic diva-                Mineral oil A
was a solvent-refined mineral  lent sulphur compounds, tests were carried
out              oil of viscosity about 160 seconds Redwood I  on the well
known Four Ball machine similar
882,295   to that described by Boerlage in "Engineer-  of the friction
trace above the base line.           ing", 13th July, 1933, Volume 136,
page 46.    In Table IV  are listed the results of a           This
apparatus comprised four steel balls  number of experiments in which
Primene           arranged in the form of a pyramid. The top  JM-T
molybdate (Additive A) was tested  25       5  ball was held in a chuck
attached to a spindle  under the above conditions in a mineral lubric-
rotating at approximately 1500 r.p.m. and  ating oil in conjunction with a
variety of           pressed against the three bottom balls clamped
sulphur-containing compounds (Additive B) at           in a stationary ball
holder. The balls were  a fixed load (115 Kg) for one hour.
immersed in the oil to be tested.              It will be seen from Table
IV that in all  30      10    Tests were run for one or two hours dura-
cases a rery substantial reduction in the co-           tion at a fixed
load, the normal friction record-  efficient of friction was obtained as
the result           ing drum being replaced by a drum which  of the
conjoint use of the combination of two           made one complete
revolution per hour.       additives.             It was observed that, in
general, the co-   The mineral lubricating oil used in the  35      15
efficient of dynamic friction settled down to  experiments listed in Table
IV (Mineral Oil 



a steady value after a period of fluctuation  B) was a blend of about 79%
by weight of a          following seizure of the balls. This value was
mineral oil of viscosity about 100 seconds          dependent on the
composition of the oil and  Redwood I at 140[err] F. and about 21%  by
the load, as was also the time taken for the  weight of a solvent refined
mineral oil of vis-  40      20  steady value to be reached. The
coefficient of  cosity about 65 seconds Redwood I at 140[err]F.
friction "f" was calculated from the height    [err]    [err]    [err]
[err]    [err]   



[err]    [err]             16                                     882,295
the salt is a molybdate, and the method com-  amount to provide a sulphur
content based on      prises heating equivalent amounts of the amine  the
total weight of the composition of from      dissolved in a mineral oil and
moybdic acid at  0.06 to 5 per cent by weight.      a temperature between
50[err] C. and 80 C. in    15. A composition as claimed in claim 14  60  5
the presence of water, the mixture being stirred  wherein the sulphur or
organic sulphur com-      to dissolve the molybdic acid and subsequently
pound is present in an amount to provide a      removing water from the
product to form the  sulphur content of from 0.1 to 0.5 per cent by
salt dissolved in the oil.                  weight.        7. A method as
claimed in claim 4, wherein    16. A composition as claimed in any one of
65 10  the salt is a tungstate, and the method com-  claims 11 to 15
wherein the composition also     prises heating equivalent amounts of the
amine  contains a small proportion, e.g. from 0.1 to     and ammonium
tungstate in the presence of  10 per cent by weight of a basic alkaline
earth     aqueous ammonia under reflux while passing a  metal petroleum
sulphonate.     stream of nitrogen through the reaction mix-   17. A
lubricating composition containing a  70 



15  ture until the reaction is substantially com-  major proportion of a
mineral lubricating oil     plete, distilling water and ammonia from the
and minor proportions of a salt as claimed in     mixture and finally
drying the product by  any one of claims 1 to 3, a basic alkaline earth
blowing nitrogen through it at a temperature  metal petroleum sulphonate
and a zinc dialkyl     of about 100[err] C.
dithiophosphate having a total of from 6 to 24  75 20    8. A lubricating
composition comprising a  carbon atoms in the alkyl radicals.     major
proportion of a mineral oil of lubricat-    18. A lubricating composition
comprising     ing viscosity and a minor proportion of a salt  a major
proportion of a mineral oil of lubric-     as claimed in any one of claims
1 to 3 dis-  ating viscosity and a molybdate of an amine     solved in the
oil.                          having the formula: -
80 25    9. A composition as claimed in claim 8     wherein the salt is
present in an amount of     from 0.2. to 5 per cent by weight on the
[err]     weight of the composition.        10. A composition as claimed in
claim 9 30  wherein the salt is present in an amount of  where R is an
alkyl radical having from 15 to     from 0.4 to 2 per cent by weight
19 carbon atoms, the molybdate being present       11. A lubricating
composition comprising a  in an amount to provide a molybdenum con-
major proportion of a mineral oil of lubricat-  tent of from 0.01 to 0.1
per cent by weight, 85     ing viscosity and a minor proportion, of a  a
zinc dialkyl dithiophosphate having a total 35  combination of two
additives the first being a  of from 6 to 24 carbon atoms in the alkyl
salt as claimed in any one of claims 1 to 3, radicals present in an amount
to provide from     and the second additive being elementary sul-  0.1 to
0.2 per cent by weight of sulphur in the     phur or an organic compound
soluble in the  composition and from 0.5 to 3.0 per cent by  90     oil
containing divalent sulphur and capable of  weight of a basic alkaline
earth metal petro- 40  decomposing at temperatures produced locally  leum
sulphonate derived from a petroleum     by friction under boundary
lubricating con-  sulphonic acid having a molecular weight of     ditions
at metal surfaces to cause the formation  from 400 to 600, the weights
being based upon 



of a friction reducing molybdenum or tungsten, the total weight of the
composition.  95     compound.                                      19. A
salt as claimed in claim 1 and sub- 45    12. A composition as claimed in
claim 11  stantially as hereinbefore described in any one     wherein the
sulphur compound is a zinc  of the examples     dialkyl dithiophosphate.
20. A lubricating composition as claimed in       13. A composition as
claimed in claim 11  claim 8, and substantially as hereinbefore des- 100
or claim 12 wherein the salt is present in an  cribed in any one of the
examples. 50  amount to provide a molybdenum or tungsten    21. A
lubricating composition as claimed in     content based on the total weight
of the  claim  10 and substantially as hereinbefore     composition of from
0.005 o 0.5 per cent by  described in any one of the examples.     weight.
BOULT, WADE & TENNANT.       14. A composition as claimed in claim 11,  111
& 112, Hatton Garden, London, E.C.I., 55  claim 12 or claim 13 wherein the
sulphur or        Chartered Patent Agents,     organic sulphur compound is
present in an        Agents for the Applicant(s).
882,295        PROVISIONAL SPECIFICATION
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We, C. C. WAKEFIELD  &  COMPANY    According to the present invention there
is        LIMITED, a British Company, of 46, Grosvenor  provided a
lubricating composition comprising        Street, London, W.1.,  do hereby
declare this  a major proportion of lubricating oil and a        invention
to be described in the following  minor proportion of a mixture of two
additives,    5  statemnent: -                                the first
additive being a salt soluble in the          The invention relates to
lubricating com-  lubricating oil of an organic nitrogen base and
positions and more particularly to lubricating  molybdic acid and the
second additive being        compositions based on mineral or synethetic
an organic compound soluble in the lubricating  65        oilsand
containing organic molybdenum com-  oil containing divalent sulphur and
capable of 10  pounds  and organic sulphur compounds so  decomposing at
temperatures produced locally        that the composition will produce
molybdenum   by friction under boundary lubricating con-        disulphide,
a known solid lubricant, in small  ditions at metal surfaces to cause the
formation   quantities where needed, i.e. under boundary  of molybdenum
disulphide.                  70        lubrication conditions at metal
surfaces .  Under  boundary  lubricating  conditions    15   It has also
been proposed to use colloidal  frequently  present in practice,
lubricating               dispersion of molybdenum disulphide in
compositions may become heated to tempera-        lubricating oils in order
to reduce friction and  tures of 200[err] C., or even higher, and at these
in cutting and metal working oils to prevent  temperatures the
sulphur-containing organic  75        metal pick-up and increase tool life.
A great  compound, or a decomposition product there-    20 disadvantage
such colloidal dispersions is  of, reactis with the molybdic acid salt or a
however, their tendency to separate or coagu-  decomposition product
thereof, to form molyb-        late on storage or in use. Such separation
would  denum  disulphide. By use of the composi-        be particularly
undesirable in an internal  tions according to this invention molybdenum
80        combustion engine, where the blockage of oil  disulphide is
produced in small quantities    25  passages and filters would be liable to
result.  where needed.          Another disadvantage in the use of
colloidal    The lubricating oil is preferably a mineral        dispersions
of molybdenum disulphide is that  lubricating oil, although it may be a
synthetic        only those particles which are orientated  oil. Examples
of synthetic oils are:- 



against the metal surfaces to be lubricated and    Synthetic hydrocarbon
oils of the alkylene      held there by polar forces will actually affect
polymer type        the desired reduction in coefficient of friction.
Dicarboxylic add diesters, e.g. di(2-ethyl     These will only constitute a
small proportion  hexyl) sebacate        of the total particles present.
Furthermore    Synthetic ether type lubricants, e.g. poly-        some time
is needed before the necessary  propylene glycol ethers.  35  orientation
takes place and therefore a period    The salt of molybdic acid may be a
salt        of running-in is necessary before the benefit  derived from
Primene JM-T. (Primene is        of the presence of the molybdenum
disulphide  Registered Trade Mark). Primene JM-T is a    is felt.
commercial material consisting of mixture of  95          The use of an oil
soluble molybdenum   primary amines containing from  18 to 22    40
compound would of course overcome the  carbon atoms, the primary amine
group being        separation difficulty and if it could be so  attached to
a tertiary carbon atom.        arranged that this compound would produce
The molybdate of Primene JM-T may be        molybdenum disulphide only in
small quan-  prepared by refluxing 2 mols of Primene JM  100        tities
where it was needed, i.e. under boundary  -T  with 1 mol of molybdenum
trioxide in    45  lubrication conditions at the metal surfaces,  benzene,
in the presence of a small quantity        it would obviously be highly
desirable.    of water. Primene JM-T is freely miscible           It has
been proposed to employ as additives  with mineral lubricating oils. Other
organic        for lubricating oils certain organic compounds
nitrogen-based salts of molybdic acid may be 105        containing both
molybdenum and sulphur, e.g.  prepared similarly.        molybdic
xanthates. Many of these compounds,   The molybdates of must amines, even
when    soluble in mineral lubricating oils, although  derived from amines
of high molecular weight,              possesing very good extreme pressure
proper-  are but sparingly soluble in mineral lubricating
ties, have the disadvantage of decomposing at  oils. They are soluble in
synthetic lubricating  119      relatively low temperature and would,
there-  oils to varying degrees, however.    55  fore, if used in lubricant
for internal combus-    The parent amines may be primary, secon-
tion engine oils, be liable to throw down objec- own objec-  dary or
tertiary amines, or the molybdates may 



tionable deposits in the sump.    be derived from quaternary ammonium
bases,             18                                     882,295
specific, examples being:-                    The two additives may be
employed in the          Oleylamine molybdate
compositions in a wide range of proportions          t-Octylamine molybdate
depending on the application of the lubricat-          Dioleylamine
molybdate                 ing composition. However, both the additives  65
5       Olein dimethylamine molybdate           may be present in amounts
of from 0.05 to 5.0,          Cetyl pyridinium molybdate           and
generally preferably from 0.1 to 2.0 per          Octadecyl
trimethylammonium molybdate  cent by weight on the weight of the composi-
Alternatively, certain formaldimine salts of  tion.     molybdic acid e.g.
Primene JM-T formaldi-    Various other additives may also be present 70 10
mine molybdate may be used as the first  in the compositions according to
the inven-     additive.                                   tion, e.g.
viscosity index improvers (e g. poly-        The sulphur containing
compound is prefer-  butenes, polymethacrylates), pour point depres-
ably a zinc dialkyl dithiophosphate or dibenzyl  sants, and anti-oxidants
(e.g. secondary aro-      disulphide. However, examples of other com-
matic amines and phenols).             75      pounds which may be employed
as the second    The compositions may also include deter-      additive
are: -                             gents, such as salts of petroleum and
alkyl        Organic disulphides, and organic polysul-  benzene or
naphthalene sulphonic acids, e.g. phides, such as tri-sulphides
basic barium petroleum sulphonate 



Organic xanthates and thiocarbonates     basic calcium petroleum sulphonate
80 20      Organic thiocarbamates, e g. dithiocar-  tin petroleum
sulphonate              bamates                                barium
dinonyl naphthalene sulphonate          Organic mercaptans and thiophenols
basic barium didodecyl benzene sulphon-          Organic thiocyanates
ate.          Organic thioureas                         Also barium and
basic barium salts of phos-  85 25    Furthermore, the organic
sulphur-containing  phorised sulphurised polybutenes may be used
compound may be one of various sulphurised  or metal phenates or phenol
sulphides, e.g.     materials, such as sulphurised fatty oils or  barium
di-t-octyl phenol sulphide.     sulphurised terpenes.
Following is a description by way of example       Particularly preferred
types of the second  of compositions in accordance with the present 90 30
additive are  compounds  containing  both  invention: -     sulphur and
phosphorus and especially deriva-           EXAMPLE 1     tives of organic
dithiophosphoric acids, e.g.    86.3% Solvent refined, Middle East, paraf-
metal salts and esters thereof may be used, finic oil having a viscosity at
140[err] F. of 95     or alternatively, derivatives of organic thio-
seconds Redwood (Oil A).           95 35  phosphoric, thiophosphorous,
thiophosphonic   9.5%  Solvent refined, Middle East, paraf-     and
thiophosphinic acids. Also, phosphorised  finic oil having, a viscosity at
140[err] F. of 65     sulphurised terpenes or other unsaturated com-
seconds Redwood (Oil B)     pounds may be used. Specific examples of
2.5% Polymethacrylate viscosity index im-     these compounds are:-
prover concentrate                         100 40    Zinc dihexyl
dithiophosphate (Zinc di(4-    0.7%  Zinc dihexyl/isopropyl dithiophos-
methyl-2-pentyl) dithiophosphate)           phate.     Zinc
dihexyl/diisopropyl mixed dithiophos-    0.5% Primene JMT Molybdate
phate                                         0.5%  Basic barium petroleum
sulphonate         Zinc dicapryl dithiophosphate        (approx. 45%
solution in mineral oil)    105 45      Barium dilauryl dithiophosphate
Tributyl thionophosphate.                              Example 2 



Triphenyl phosphine sulphide              18.0% Solvent refined, Coastal
naphthenic         Ethylenebis (dihexyl dithiophosphate)  oil having a
viscosity at 140[err] F. of 150 seconds         Dihexyl dithiophosphate
disulphide   Redwood (Oil C). 50      2-Ethyl hexyl diphenyl
dithiophosphinate    73.5%  Solvent refined, Venezuelan paraf- 110
P[err]S[err]-treated turpentine              finic oil having a viscosity
at 140[err] F. of 170         Phosphorized sulphurized sperm oil    seconds
Redwood (Oil D).         Dibenzyl disulphide                       7.0%
Solvent refined, Venezuelan paraffinic         Dibenzyl trisulphide
oil having a viscosity at 140[err] F. of 600 seconds 55      Monochlor
dibenzyl disulphide           Redwood (Oil E).
115         Dilauryl trisulphide                        0.5% Dibenzyl
disulphide         Di-n-butyl trithiodiacetate                 1.0% Primene
JMT Molybdate         Benzyl thiocyanate         t-Dodecyl mercaptan
BOULT, WADE & TENNANT 60      Sulphurised sperm oil                   111 &
112, Hatton Garden, London, .E.C.1.,         Sulphurised dipentene
Chartered Patent Agents.
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We, C. C. WAKEFIELD  &  COMPANY  number of carbon atoms of from 18 to 24.
LIMITED, a British Company, of Castrol    The invention also includes salts
of tungstic         House, Marylebone Road, London, N.W.1, do  acid and the
above described amines. These         hereby declare this invention to be
described  salts of tungstic acid are new compounds.   55     5  in the
following statement:-                   Specific examples of new compounds
in           The invention relates to lubricating com-  accordance with the
invention are: -         positions, and more particularly to lubricating
N-methyl Primene JM-T molybdate         compositions based on mineral or
synthetic   N-dimethyl Primene JM-T molybdate         oils.
Primene JM-T tungstate                  60     10   In our co-pending
Application No. 19370/    t-Octadecylamine molybdate         59, we have
described novel lubricating com-  t-Eicosylamine molybdate
positions comprising a major proportion of    The invention to which this
application and         lubricating oil and a minor proportion of a  our
co-pending application relates, also in-         mixture of two additives,
the first additive  cludes lubricating compositions comprising a  65    15
being a salt, soluble in the lubricating oil of an  major proportion of a
lubricating oil and a         organic nitrogen base and molybdic acid, and
minor proportion of a salt soluble in the lubri-         the second
additive being an organic compound  cating oil of molybdic or tungstic acid
and the         soluble in the lubricating oil containing diva-
above-described amines.         lent sulphur and capable of decomposing at
We have discovered that the salts of the  70     20 high temperatures
produced locally by friction  specified amines may impart to lubricating
under boundary lubricating conditions at metal  compositions containing
them detergent and         surfaces to cause the formation of molybdenum
sludge dispersant properties. Compositions         disulphide.
according to this invention may comprise a           We have recently
become aware of the fact lubricating oil containing a high proportion of 75
25 that under boundary lubricating conditions at  the amine salts of
molybdic or tungstic acid to         metal surfaces, other compounds than
molyb-  provide a concentrate which may be suitably         denum
disulphide, which have good friction  diluted to form a lubricating
composition. The         reducing properties, may be formed, for  above
described lubricating compositions may, 



example, we now believe that molybdenum   with advantage, include as is
described in our 80 30  oxysulphide may be produced with other  co-pending
application, an organic compound         molybdenum  compounds under these
con-  soluble in the lubricating oil containing diva-         ditions.
lent sulphur and capable of decomposing at            In our co-pending
application, we exem-  temperatures produced locally by friction under
plified as an oil-soluble salt of molybdic acid, boundary lubricating
conditions at metal sur-  85     35  a salt derived from the commercially
available  faces to cause the formation of molybdenum         amine,
Primene JM-T. This salt of molybdic  sulphides. Examples of the organic
compound         acid is a new compound and the invention  soluble in the
lubricating oil are set forth in         to which this application and our
co-pending  our co-pending application.         application relates
includes these new salts and    As an alternative to the said organic com-
90 40 their chemically equivalent salts.        pound containing divalent
sulphur, there may            Accordingly the invention provides a salt  be
employed in lubricating compositions in          of molybdic acid and an
amine having the  accordance with the invention, and chemically
following formula:-                         equivalent selenium or
tellurium compounds or
also elementary sulphur.                    95
Specific examples of organic selenium and
tellurium compounds are:--                          [err]
Di-n-butyl diseleno diacetate                              Tri-n-butyl
selenophosphate                              Tri-n-butyl tellurophosphate
100                                                        The lubricating
oil is preferably a mineral     45  where R is a saturated alkyl radical
having  lubricating oil or it may be a synthetic oil.          a minimum of
13 carbon atoms, R[err] and R[err]    Lubricating  compositions  containing
a          are hydrogen, alkyl or cycloalkyl radicals and  lubricating oil
and a proportion of the salt          R[err] and R[err] are lower alkyl
radicals, e g. ethyl  of the above-described amines and molybdic 105
or like radicals. Preferably R[err] and R[err] are hy-  or tungstic acid,
may contain a wide range of  50  drogen atoms and R[err] and R[err] are
methyl  proportions of the salt depending upon the 



radicals. Preferably the amine contains a total particular application of
the lubricating com-                   20
882,295            position. However, in compositions where this  powdered
molybdic acid was added, followed            new lubricant additive is
employed as a cold by 20 mls of distilled water.            sludge
dispersant, the additive may be present    The molybdic acid dissolved
durining a period            in amounts of from 0.2 to 5 per cent and of
approximately 10 minutes, after which       5  preferably from 0.4 to 2 per
cent.           stirring was continued for a further 45 minutes  55
Various other conventional lubricant addi-  at 75[err] C to complete the
reaction. A further           tives may also be present in compositions
296 grams of the mineral oil were now added           according to the
invention e.g. viscosity index  and stirring continued for a further 15
improvers, pour point depressants, anti-oxi-  minutes.       10  dants or
detergents. However, care should be    The mixture was then allowed to
cool, 60           taken, when compounding a lubricating com-  decanted
from  the flask and centrifuged in           position in accordance with
the invention, that  500 ml polythene buckets at 1500 r.p.m. for
no conventional additives are included which  25 minutes. The upper oil
layer was clear and           have the effect of substantially reducing the
bright and was separated by decantation from       15  extreme pressure
properties of a composition  the lower aqueous layer which contained a  65-
containing a salt of molybdic or tungstic acid  little unreacted molybdic
acid.           and a sulphur or sulphur-containing or equiva-    The
product, which consisted of an approxi-           lent compound.
mately 25% solution of Primene JM-T             Following is a description
by way of  molybdate in the mineral oil, contained 2.60% 



20  example of compositions in accordance with molybdenum.
70           this invention and of methods of making the            EXAMPLE
III           new compounds.        .                     Preparation of
-Primene JM-T  Molybdate                      EXAMPLE I
Into a 250 ml. two-necked round-bottomed               0.5% Primene JM-T
molybdate             flask were placed 70.8 grams (0.2 mols) of       25
99.5% Mineral oil A                     Primene JM-T and 16.2 grams (0.1
mol) of 75           Mineral oil A was a solvent-refined mineral  molybdic
acid (H[err]MoO[err]). The mixture was           oil of viscosity of about
160 seconds Redwood  heated to 60[err] C. oil a water-bath and rapidly I at
140[err] F.                            stirred with a glass paddle stirrer.
Tests carried out with the above composi-   8.0 ml of water were now added
gradually           tion showed that the amine molybdate imparted  from a
burette, the mixture being stirred at 80           valuable detergent and
sludge dispersant pro-  60[err] C. until all the molybdic acid dissolved
perties. The amine molybdate was particularly  (about 1 hour).
effective as a dispersant of the so-called- "cold    To the product, while
still warm, were           sludge" which tends to form in certain types
added 70 mls of benzene to dissolve the       35  of engines in cold
weather. Slightly better  Primene JM-T Molybdate. The water was  85
cold sludge dispersion results were obtained  allowed to separate and the
benzene layer           when the amount of Primene JM-T- molyb-  washed
three times with successive 20 ml           date in the above lubricating
composition was  quantities of distilled water.           increased to
2.0%.                            The benzene solution was  then dried by
40                 EXAMPLE II                   refluxing under a constant
water separator and  90           Preparation of Primene JM-T Molybdate
the benzene was removed by distillation.                          in
mineral oil                 The  Primene  JM-T  Molybdate  was
Into a 1-litre three-necked creased flask,  obtained as a viscous amber -
liquid which           fitted with a thermometer and a glass paddle  tended
to become resinous on cooling.       45  stirrer were placed 119.7 grams
(about 0.34   The neutralisation equivalent of the sample  95
mols) of Primene JM-T and 148 grams of a  of Primene JM-T used in both the
foregoing           light mineral oil of viscosity about 65 seconds
examples was 354. 



Redwood- I -at 140[err] F.                       BOULT, WADE & TENNANT,
The mixture was heated to 75[err] C. with  111 & 112, Hatton Garden,
London, E.C.1.,       50 rapid stirring and 31.07 grams (0.193 mols) of
Chartered Patent Agents.                                       ERRATA
SPECIFICATION NO. 882,295  Page 2, line 50, after "and' insert "a'  Page 2,
line 126, for "a-pinene" read "[err]-pinene"  Page 3, line 105, for
"dispersoins' read "dispersions"  Page 5, line 39, after "inlet" insert
"comma"  Page 5, line 46, for; "1010"  read "1100"  Page 8, line 6, for.
"carnk-" read "crank"  Page 12, Table VI, 2nd Column, 8th Entry, for "0.5"
read "0.05"  Page 14, line 52, for "tamperature" read "temperature"  



Page 17, line 55, for "lubricant' read "lubricants"  Page 18, line 18,
after "tri-sulphides" delete "full stop"  Page 20, line 33, after "as"
insert "a"    


