
A stabiliser system for Lubricants The present invention relates to
stabiliser systems containing lubricant additives and to their use. It is
known that Lubricants undergo change with time, entirely regardless of
whether or not they are under stress. In order to cope with these changes
and to meet the increased requirements in respect of the performance of
lubricants, there are generally added to mineral and synthetic lubrica-
ting oils, hydraulic fluids and Lubricating greases, various additives
which improve, for example, the oxidation and cor- rosion behaviour of
these Lubricants; these also include, inter alia, metal deactivators which
deactivate dissolved metal salts causing accelerated oxidation of
Lubricants, or form a protective film on the metal surface. Benztriazole
and derivatives thereof have already been known for some years as
deactivators for non-ferrous metals, particularly for copper.  They are
added to lubri- cants and hydraulic fluids as additives. With regard to
uses, there are, however, limitations arising from their low solu- bility
in oil. Compounds which have a higher solubility in oil can be prepared by
suitable substitution in the benzene ring. A further problem is
compatibility with additional addi- tives, for example amine phosphates,
which can be used as muLti-purpose additives in various stabiliser systems.
Com- positions which contain, as metal deactivators, benztriazole
derivatives which have been obtained via a specific method of synthesis and
purification and, as a result, have an improved effectiveness, are
described and claimed in Japanese Published    -2- AppLication 58-52,393.
It is aLso mentioned therein that these benztriazole derivatives can also
function in combina- tion with additional additives inter alia aLso
antioxidants, the Latter, however, not being mentioned specifically. 



It has now been established that the combination of an antioxidant selected
from a smalL group of quite specific antioxidants,. and the compound
1-Cdi-(2-ethylhexyl)-amino- methyl]-benztriazole which is substituted by
methyL in the 4-position and/or 5-position in the benzene ring exerts an
unexpected synergistic effect in respect of metal deactiva- tion in
Lubricants based on a mineraL or synthetic Lubrica- ting oil, a hydraulic
fluid or lubricating greases.  It has also been found that the above
benztriazole compound exceL- lently fulfils the requirements to be set in
respect of com- patibility with additives of the amine phosphate type,
which is not by any means self-evident in the case of other benz- triazole
derivatives. The present invention relates to stabiLiser systems containing
1-[di-(2-ethy.lhexyl)-aminomethyl]-benztriazoLe which is substituted in the
4-position and/or 5-position in the benzene ring by methyl, and at least
one antioxidant selected from the group consisting of: pentaerythrityL
tetra- kis-[3-(3,5-di-tert.-butyl-4-hydroxyphenyl)-propionate], iso- octyL
3,5-di-tert.-butyl-4-hydroxybenzyLmercaptoacetate, o- tert.-butylphenol,
2,6-di-tert.-butyl-4-methylphenol, 4,4'-
methylenebis-(2,6-di-tert.-butylphenol), tert.-octylated n-phenyl-1-napht
hyLamine or a mixture of monoalkylated and dialkylated tert.-butyL
diphenylamines/tert.-octyl diphenyl- amines. In this context isooctyl is to
be understood as mean- ing a radicaL which is derived from isooctyl alcohol
and is a mixture of different branched octyL radicals. Tert.-octyl is to be
understood as meaning 1,1,3,3- tetramethylbutyl. Furthermore, additional
additives which are preferred are the multi-purpose additives of. the type
-3- 



0 (RO)   [err] (0H)                [err] in which R1, R2 and R3 are
identical or different and R1 R2 and R3 are each hydrogen or C1-C188-alkyl,
C16-C18- alkenylmethyl, phenyl, na phthyl or C5-C6-cycloalkyL and R is
C4-C12-aLkyl. As.  C-C18-alkyl., R1, R2 and R  are preferably Linear or
branched C1-C18-aLkyl, and as Clo-C18-alkyL they are particuLarLy
preferentially tetramethyLnonyL, branched C11-C14-alkyL or
tetramethylundecyL. As C16-Cl8-alkenyLmethyL, R   R2 and R  are prefer-
ably hexadecenyl or oleyl. As C4-C12-alkyt, R is preferably a C4-C8-alkyL
radical, in particular n-butyl, n-pentyL, n-hexyl, n-heptyL or n-octyL.
0.001-; X by weight of 1-[di-(2-ethylhexyl)-amino- methyl]-benztriazole
which is substituted in the 4-position and/or 5-position in the benzene
ring by methyl and 0.01 - 5.0 X by weight of an antioxidant, based on the
weight of the Lubricant formulation, are added to the Lubricant;  it is
preferable,  however, to add 0.005 - 3.0 % by weight of the benztriazole
derivative and 0.05 - 2.0 % by weight of an anti- oxidant, and it is
particularly preferable to add 0.01 - 1.0 % by weight of the benztriazote
derivative and 0.1 - 2.0 % by weight of an antioxidant.  The ratio between
the amount of benztriazote derivative empLoyed to that of antioxidant is
preferably within the range from 1:2 to 1:10. The compounds of the formuLa
I are employed in concen- trations of 0.01 - 2.0 % by weight, based on the
totaL weight of lubricant formulation. The preferred range of concentra-
tions is 0.05 - 1.0 % by weight.  These compounds are prefer- ably added in
a ratio of 1:0.5 to 1:4, based on the mixture of benztriazoLe derivative
and antioxidant which is employed within the above range of ratios.  



-4- The preparation of 1-Cdi-(2-ethylhexyL)-aminomethyl]- benztriazole
which is methylated in the benzene ring in the 4-position and/or 5-position
is effected in a known manner from toLutriazoLe, formaldehyde and secondary
amines,-by means of the Mannich reaction.  The phenolic and amine anti-
-oxidants which are to be used concomitantly in the stabiLiser system are
also known compounds and can be prepared by known processes or are.
available commercially, as are also the com- pounds of the formula I. If
mineral and synthetic Lubricating oiLs, hydraulic fluids and Lubricating
greases are treated in this way, they display exceLLent lubricating
properties which make themselves evident in greatly reduced abrasion
phenomena in the compon- ents to be lubricated; this is due to the fact
that the addi- tives used in the stabiliser system increase the antioxidi-
sing and corrosion-resistant action, particularly the metal deactivating
action, in the Lubricants; they also improve the extreme-pressure behaviour
and the effectiveness against wear. The lubricants concerned are familiar
to those skiLLed in the art and are described, for exampLe, in
"SchmiermitteL- Taschenbuch" ("Lubricants Handbook") (Huthig VerLag,
Heidelberg, 1974).  Besides mineral oils, particularly suit- able
lubricants are, for example, poLy-[err]-olefines, lubricants based on
esters, phosphates, glycoLs, polyglycols and poLy- aLkylene gLycols. In
addition, the lubricant formulations can aLso con- tain other additives
which are added in order to improve certain properties in use,  for example
further antioxidants, metal passivators, rust inhibitors, viscosity index
improvers, pour-point depressants, dispersing agents/surfactants and
anti-wear additives. ExampLes of phenolic antioxidants 



1. AlkyLated monophenoLs 2,6-di-tert.-butylphenol,
2-tert.-butyL-4,6-dimethyLphenyl , 2,6-di-tert.-butyl-4-ethylphenoL,
2,6-di-tert.- butyl-4-n-butylphenol, 2,6-di-tert.-
butyL-4-i-butyLphenol, Z,6-di-cyclopentyl-4-methylphenoL,
2-lCa-methyLcyclohexyL)-4,6-dimethylphenol, 2,6-di-o-ct-adecyL-
4-me-thytphenol, 2,4,6-tri-cycLohexylphenol and 2,6-di-tert.-
butyl-4-methoxymethylphenoL. 2. ALkyLated hydroquinones
2,6-Di-tert.-butyl-4-methoxyphenol, 2,5-di-tert.-butylhydro- quinone,
2,5-di-tert.-amylhydroquinone and 2,6-diphenyl- 4-octadecyLoxyphenoL. 3.
HydroxyLated thiodiphenyt etheors-
2,Z'-Thiobis-(6-tert.-butyL-4-methyLphenoL), 2,2-thiobi-s-(4- octylphenol),
4,4'-thiobis-(6-tert.-butyl-3-methyLphenol) and
4,4'-thiobis-(6-tert.-butyl-2-methyLphenoL). 4. AlkyLidene-bisphenoLs
2,2'-Methylenebis-(6-tert.-butyl-4-methylphenol), 2,2'-
methylenebis-(6-tert.-butyl-4-ethyLphenol), 2,2'-methyLene-
bis-[4-methyl-6-([err]-methylcycLohexyl)-phenol], 2,2'-methyLene-
bis-(4-methyl-6-cycLohexyLphenoL), 2,Z'-methylenebis-(6-nonyl-
4-methylphenol), 2,2'-methyLenebis-(4,6-di-tert.-butyLphenoL),
ZZ'-ethyLidenebis-(4,6-di-tert.-butylphenol), 2,2'-ethyLi-
denebis-(6-tert.-butyL-4-isobutyLphenol), 2,2'-methyLenebis-
[6-([err]-methylbenzyl)-4-nonylphenol], 2'-methylenebis-C6-
([err],-dimethyLbenzyL)-4-nony phenoL], 4,4'-methyLenebis-(6-
tert.-butyl-2-methylphenol), 1,1-bis-(5-tert.-butyL-4-hydroxy-
2-methyLphenyl)-butane, 2,6-di-(3-tert.-butyL-5-methyL-2-
hydroxybenzyL)-4-methylphenoL, 1,1,3-tris-(5-tert.-butyL-4-
hydroxy-2-methylphenyL)-3-n-dodecyLmercaptobutane, ethylene glycoL
bis-C3,3'-bis-(3'-tert.-butyl-4'-hydroxyphenyL)-buty- rate],
di-(3-tert.-butyL-4-hydroxy-5-methyLphenyL)-dicyclo- pentadiene and
di-C2-(3'-tert.-butyL-2'-hydroxy-5'-methyL- 



benzyl)-6-tert.-butyL-4-methylphenyl]  terephthalate. 5. Benzyl compounds
1,3,5-Tri-(3,5-di-tert.-butyl-4-hydroxybenzyl)-2,4,6-tri- methylbenzene,
di-(3 ,5-di-tert.-butyL-4-hydroxybenzyl sul- fide,
bis-(4-tert.-butyL-3-hydroxy-2,6-dimethyLbenzyL)- dithioL terephthaLate,
1,3,5-tris-(3,5-di-tert.-butyL-4- hydroxybenzyL) isocyanurate,
1,3,5-tris-(4-tert.-butyl-3- hydroxy-2,6-dimethy[benzyL) isocyanurate,
dioctadecyl 3,5-    -6- di-tert.-butyl-4-hydroxybenzylphosphonate and the
caLcium saLt of monoethyl 3,5-di-tert.-butyl-4-hydroxybenzylphQspho- nate.
6. Acylaminophenols 4-Hydroxylauranilide, 4-hydroxystearanilide,
2,4-bisoctyL- mercapto-6-(3,5-di-tert.-butyL-4-hydroxyaniLino)-s-triazine
and octyl N-(3,5-di-tert.-butyl-4-hydroxyphenyl)-carbamate. 7. Esters of
[err]-(3,5-di-tert.-butyl-4-hydroxyphenyL)-propionic acid with monohydric
or polyhydric alcohols, for exampLe with: methanoL
diethylene-gLycol octadecanoL                      triethylene-g lycol
1,6-hexane-diol                  pentaerythritol neopentylglycol
t ri s-hydroxyethyl isocyanurate thiodiethyLene-glycoL
di-hydroxyethyl-oxamide 8. Esters of
[err]-(5-tert.-butyL-4-hydroxy-3-methylphenyl)- propionic acid with
monohydric or polyhydric alcohols, for example with: methanoL
diethylene-glycol octadecanol   -                 triethylene-glycol
1,6-hexane-diol                 pentaerythritoL neopentylgLycoL
tris-hydroxyethyl isocyanurate thiodiethylene -glycol
di-hydroxyethyl-oxamide 9. Amides ofs
-(3,5-di-tert.-butyl-4-hydroxyphenyl)-propionic acid, for exampLe 



N,N'-di-(5,5-di-tert.-butyl-4-hydroxyphenylpropionyL)-hexa-
methylenediamine, N,N'-di-(5,5-di-tert.-butyl-4-hydroxyphenyL-
propionyl)-trimethyLenediamine and N,.N'-di-C3,5-di-tert .-butyl-
4-hydroxyphenyLpropionyl)-hydrazine. ExampLes of amine antioxidants:
N,N'-Di-isopropyl-p -phenylenediamine, N,N'-di-sec.-butyl-p-
phenylenediamine, N,N'-bis-(1,4-dimethylpentyl)-p-phenyLene- diamine,
N,N'-bis-(l-ethyl-3-methylpentyL)-p-phenyLenediamine,
N,N'-bis-(1-methylheptyL)-p-phenyLenediamine, N,N'-dicyclo-
hexyl-p-phenyLenediamine, N,N'-diphenyL-p-phenyLenediamine,
N,N'-di-(naphthyl-2-)-p-phenyLenediamine, N-isopropyl-N'-
phenyL-p-phenyLenediamine, N-(1,3-dimethylbutyl)-N'-phenyl-
p-phenylenediamine, N-(1-methylheptyl)-N'-phenyl-p-phenylene-    diamine,
N-cyclohexyl-N'-phenyl-p-phenylenediamine, 4 -(p-
toluenesulfonamido)-diphenylamine, N,N'-dimethyl-N,N'-di-sec.-
butyl-p-phenyLenediamine, diphenylamine, 4-isopropoxydiphenyl- amine,
N-phenyl-1-naphthylamine, N-phenyl-2-naphthylamine, octylated
diphenylamine, 4-n-butylaminophenol, 4-butyrylamino- phenol,
4-nonanoylaminophenol, 4-dodecanoyLaminophenoL, 4- octadecanoylaminophenot,
di-(4-methoxyphenyl)-amine, 2,6-di-
tert.-butyl-4-dimethylaminomethylphenot, 2,4'-diaminodiphenyl- methane,
4,4'-diaminodiphenylmethane, N,N,N,N-tetramethyl-
4-4'-diaminodiphenylmethane, 2-di-(phenyLamino)-ethane, 1,2-
di-C(2-methylphenyl)-amino]-ethane, 1,3-di-(phenylamino)- propane,
(o-tolyl)-biguanide and di-[4-(1',3'-dimethylbutyL)- phenyl3-amine. The
following are examples of metal passivators: examples for copper:
benztriazo le, tetrahydrobenztriazo le, 2-mercaptobenzthiazo le,
2,5-dimercaptothiadiazole, salicylidenepropylenediamine and salts-of
saLicylaminoguanidine. The folLowing are examples of rust inhibitors: a)
Organic acids and esters., metal salts and anhydrides 



thereof, for example: N-oleoylsarcosine, sorbitan monooLeate, lead
naphthenate, dodecenylsuccinic anhydride, alkenylsuccinic half-esters and
4-nonylphenoxyacetic acid. b) Nitrogen-containing compounds, for example:
I. Primary, secondary or tertiary  aliphatic or cycloaliphatic amines and
amine salts of organic and inorganic acids, for example oil-soluble
alkylammonium carboxylates. It. Heterocyclic compounds, for example:
substituted imidazo- lines and oxazolines. c) Phosphorus-containing
compounds, for example: amine salts of phosphoric acid partial esters. d)
Sulfur-containing compounds, for example: barium dinonyl-
naphthalenesulfonates and calcium petroleumsulfonates. The following are
examples of viscosity index improvers: Polymethacrylates,
vinylpyrroLidone/methacrylate  copolymers, polybutenes, olefine copolymers
and styrene/acrylate copoly- mers.    -8- The following are examples of
pour-point depressants: Polymethacrylates and alkylated naphthalene
derivatives. The following are examples of dispersing agents/surfactants:
Polybutenylsuccinimides, polybutenylphosphonic acid deriva- tives'and basic
magnesium sulfonates and phenates, calcium sulfonates and phenates and
barium sulfonates and phenates. The following are examples of anti-wear
additives: Compounds containing sulfur and/or phosphorus and/or halogen,
such as sulfurised vegetable oils, zinc dialkyldi- thiophosphates, tritolyl
phosphate, chlorinated paraffins and alkyl and aryl disuLfides. The
examples which follow illustrate a few specific compositions in greater
detail; the latter consist of the solvent-extracted, petroleum-based base
oils ISO VG 22/32 (base oiL BB) and ISO VG.32 (base oil AA), which are
charac- 



terised more precisely in Table 1, and, on the other hand, of specific
proportions of additives. Table 1: Description of the base oils Carbon
distri-           Viscosity (mm2/sec.) bution (IR)              at Base oil
CA    CP    CN  Sulfur   400C         1000C BB          6.5  72.0  21.5
0.54    26.2         4.79   102 AA        10.5  66.0  23.5  0.32    29.4
5.20    : 07 Example 1: The oil oxidation test which follows is used to
demonstrate the synergism achieved by adding a proportion of
1-[di-(2-ethylhexyl)-aminomethyl]-benztriazole which is methylated in the
benzene ring in the 4-position and/or 5- position to a Lubricant containing
a specific proportion of an antioxidant, compared with a lubricant
containing only an antioxidant.    -9 - Oil oxidation test, standard
version as specified in A5TM D 2272, IP 229 (Rotary Bomb Oxidation Test) An
oil sample consisting of 50 ml of base oil BB (cf. Table 1) to which 0.25 g
of stabiliser has been added is oxi- dised, in an oxygen atmosphere, in a
glass vessel, together with 5 ml of distilled water and a brightly
polished, cata- Lytically active Cu spiral which has. been washed with
petro- leum ether. The glass vessel is located in a stainless steel bomb
equipped with a manometer.  The bomb rotates on its axis at 100 r.p.m. at
an angle of 300 to the horizontal in an oil bath at 150[err]C.  Initially,
before heating up, the oxygen pressure is 620 kPa; it rises to just under
1500 kPa and remains contant until oxidation sets in.  The test is complete
when the pressure has fallen by 172 kPa.  The time is recorded in minutes.
Long times are a sign of good effectiveness of the stabiliser. 



The amounts of stabiliser used in each case can be. seen from Table 2
below. In order to make the following table easier to follow, numbers are
allocated to the names of the additives: 1. No additive 2.
1-C(Di-(2-ethylhexyl))-aminomethy[]-benztriazole which is methylated in the
benzene ring in the 4-position and/or 5-position. 3. PentaerythrityL
tetrakis-C3-(3,5-di-tert.-butyl-4-hydroxy- phenyl)-propionate]. 4. Isooctyl
3,5-di-tert.-butyl-4-hydroxybenzylmercaptoacetate. 5. A mixture of-40X% of
additive No. 3, 30% of methyl (2,5-
di-tert.-butyl-4-hydroxyphenyl)-propionate and 30% of o-tert.-butylphe-nol.
6. 2,6-Di-tert.-butyl-4-methylphenol. 7.
4,4'-Methylenebis-(2,6-di-tert.-butylphenol). 8. Tert.-octylated
N-phenyl-1-naphthylamine. 9. A mixture of monoalkylated and dialkylated
tert.-butyl- diphenylamines and tert.-octyldiphenylamines.    Table 2:
Additive No  Lubricant forniulation- containing 0.25 %by weight    0.20% by
weight of antioxidant of antioxidant (N o. 3-9) and 0,05% by weight of
aiditive(No. 2) minutes until     minutes until pressure faLl     pressure
fall by 17Z kPa        by 172 kPa 25 2          124 



2       124 3          101           1      319 4           83
240 5          109                  308 6        129                  269 7
73                 260 8          514                  609 9      254
502 As can be seen from TabLe 2, the synergistic effect achieved by adding
1di-(2-ethylhexyL)-aminomethyl]-benz- triazole which is methylated in the
4-position and/or 5- position in the benzene ring (additive no. 2) to a
Lubricant formulation containing an antioxidant (additive no. 3-9) is
significant. Example 2:  In order to investigate the compatibility, with
amine phosphates of the formula I, of 1-[di-(2-ethylhexyl)-
aminomethyl]-benztriazole which is substituted by methyl in the benzene
ring in the 4-position and/or 5-position, storage tests are carried out at
room temperature with certain stabi- liser systems, the clarity of the
solution being a criterion    of good compatibility. In order to quote the
additives in a brief form in the demonstration formulations, they will be
identified beforehand as follows: X     [err] A mixture consisting of 40%
of pentaerythrityl tetra-
kis-[3-(3,5-tert.-butyL-4-hydroxyphenyt)-propionate], 30% of methyL
(2,5-di-tert.-butyl-4-hydroxyphenyl)- propionate and 30% of
o-tert.-butylphenol. X2    -.A mixture of monoalkylated and dialkylated
tert.- butyldiphenylamines/tert.-octyLdiphenylamines. X     [err] 1-
Di-(2-ethylhexyl)-aminomethyl]-benztriazole which 3 is substituted by
methyl in the benzene ring in the 



4-position and/or 5-position. X4       The diisotridecyLamine salt of hexyl
phosphate. The demonstration formulations can now, be identified as
follows.: Table 3: Demonstration Base oil       X            X    3
X4 formulation                % by    X by       by     % by weight  weight
weight weight I            BB          -      0.250   0.030    0.100 II
BB         0.125    0.125  0.030    0.100 III            BB        0.250
0. 030    0.100 As can be seen from Table 4, stabiliser systems con-
taining the above compound are very compatible for a pro- longed period
with amine phosphates of  the formula I. Table 4: Compatibility with amine
phosphate X ExampLe No.                   Appearance after 1 day  after 20
days  after 250 days I-III                      clear solution    - 12 -
CLAIMS 1. A stabiliser system for Lubricants containing
1-[di-(2-ethylhexyL)- aminomethyL3-benztriazole which is substituted by
methyl in the 4-position and/or 5-position in the benzene ring, and at
Least one antioxidant selected from the group consisting of:
pentaerythrityl tetrakis-[3-(3,5-di-tert.-butyl-4-hydroxy-
phenyl)-propionate], isooctyl 3,5-di-tert.-butyl-4-hydroxy-
benzyLmercaptoacetate, o-tert.-butylphenol, 2,6-di-tert.-
butyl-4-methyLphenol, 4,4'-m ethylenebis-(2,6-di-tert.-butyl phenol) and
tert.-octylated N-phenyl-1-naphthylamine or a mixture of monoalkylated and
dialkylated tert.-butyldiphenyl- amines and tert.-octyLdiphenylamines. 2..
A stabiliser system according to cLaim 1, containing, in addition, a
compound of the formula 



(RO) (OH) 2-1 in which R1, R2 and R  are. identical or different and R1, R2
and R  are each hydrogen or C1-C18-aLkyL, C16-C18-alkenyl methyL, phenyl,
naphthyl or C5-C6- cycloalkyl and R is C4-C12-alkyl. 3.      A Lubricant
containing a stabiliser system according to claim I wherein the
benztriazole derivative is present in a concentration of 0.001 to 5.0 X by
weight and 0.01 to 5.0 % by weight of an anti-oxidant is present, based on
the total weight of the Lubricant formulation. 4.       A lubricant
containing a stabiliser system according to claim I wherein the
benzotriazole derivative is present in a concentration of 0.001 to 5 % by
weight and 0.01 to 5 X by weight of an antioxidant and 0.01 to 2 % by
weight of a compound of formula I is present, based on the total weight of
the Lubricant formulation. 5.      A lubricant according to claim 3,
wherein 0.01 to 1.0 % by weight of the benztriazoLe derivative and 0.1 to
2.0 % by weight of an antioxidant are present, based on the total weight of
the lubricant formulation.    -13- 6.       A method of stabilising
Lubricants by adding to them the stabiliser system according to cLaim 1. 7.
A method of stabilising Lubricants by adding to them the stabiLiser system
according to cLaim 2. 8.       A stabiliser system according to cLaim 1
substantiaLly as. hereinbefore described with reference  to any one of the
foregoing ExampLes.    


