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ENGINE OILS THAT ARE NON-AGGRESSIVE 
TOWARDS LEAD 

0001) The present invention relates to engine oil (engine 
fluid) compositions that are non-aggressive towards lead. 

0002 U.S. Pat. No. 4,734,209 discloses metal deactiva 
tors for functional fluids. 

0003 U.S. Pat. No. 4,491.527 teaches compositions use 
ful for the inhibition of lead paint deposition in lubricants. 

0004 Engine oil specifications are becoming more strin 
gent in the way of performance requirements, and new 
formulations are under development to meet these new 
Specifications. Engine oil specifications are defined in 
ASTM D 4485. 

0005 The new engine oil formulations under develop 
ment comprise certain additive chemistries. Many of these 
additive chemistries are corrosive to lead. It is difficult for 
formulators to meet the present engine oil specifications by 
employing certain beneficial additives while also meeting 
the Specification for lead corrosion. 

0006 From 1994 onward, all diesel oils have been 
required to meet a lead corrosion Specification defined in 
ASTM D 4485 and as measured according to either ASTM 
D 5968 (run at 125° C) or ASTM D 6594 (run at 135° C). 
The ASTM D 4485 Standard Specification for Performance 
of Engine Oils indicates a maximum allowed lead corrosion 
level of 60 ppm for API categories CF-4 and CG-4 by ASTM 
D5968 and 120 ppm for category CH-4 by ASTM D 6594. 

0007 For example, certain components of formulated 
engine oils that cause lead corrosion include certain deter 
gents, antiwear additives, friction modifiers and antioxi 
dants. Many Such desired additive chemistries are disquali 
fied from use due to causing engine oil formulations to not 
meet industry Specifications for limits on lead corrosion. 

0008 For example, desired additive chemistries that are 
aggressive towards lead and are otherwise disqualified from 
use in engine oils include Sulfur-containing additives and 
certain vegetable oil-derived friction modifiers. 

0009. It has surprisingly been found that formulated 
engine oils that comprise certain 1,2,4-triazole metal deac 
tivators are especially non-aggressive towards lead, for 
example lead engine parts Such as bearings. The engine oils 
according to this invention meet corrosion protection per 
formance requirements of diesel lubricant Specifications 
defined in ASTM D 4485. 

0.010 This issue of lead corrosion is generally not a 
problem in other types of lubricants, for example turbine and 
hydraulic oils. 

0.011 The engine oils of this invention are diesel and 
universal oils. Universal oils encompass both diesel oils and 
passenger car oils. The engine oils are employed in internal 
combustion engines, for example, in motor vehicles fitted, 
for example, with engines of the Otto, Diesel, two-stroke, 
Wankel or orbital type. 
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0012 Specifically, the present invention relates to an 
engine oil composition that is non-aggressive towards lead, 
0013 which composition comprises 

0014 (a) a base fluid, 
0015 (b) at least one compound of the formula (I) 

(I) 

0016 and 
0017 (c) at least one oil additive that is aggressive 
towards lead and which is Selected from the group 
consisting of antioxidants, antiwear additives, dis 
persants, detergents, antifoam additives, Viscosity 
indeX improvers, copper passivators, rust inhibitors, 
pourpoint depressants, demulsifiers and friction 
modifiers, 

0.018 where 

0019 R and R are the same or different and are 
C-Cao alkyl, Ca-Cao alkenyl, C5-C12 cycloalkyl, 
C-Cls aralkyl or Co-Cio aryl, or R, and R2, together 
with the nitrogen atom to which they are each 
attached may form a 5-, 6- or 7-membered hetero 
cylic residue, or R and R2 are a group of formula 

RX(-R-)O(-R)- 
0020 where 

0021) 

0022) 

0023 

0024 

0025) 

X is O, S or N, 

R is hydrogen or C-Co alkyl, 

R is C-C alkylene, 

n is 0 or an integer from 1 to 6, 

or one of R and R2 is a group of formula 

(II) 

0026 or R is a group of formula (II) and R is a 
group of formula 

-R-N(Rs)-A-N(Rs), 
0027) 

0028 m is 0 or 1 and, when m is zero, A is a group 
of formula (II) and, when m is 1, A is alkylene or 
C-Co arylene and Rs is a group of formula (II), and 6 

where 

0029 where in the absence of component (b), the 
engine oil composition exceeds about 100 ppm lead 
as measured according to test ASTM D 6594. 
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0030 R is for example a C-C alkylene group, for 
instance a C-C alkylene. 

0031 n is for instance 0, 1, 2, 3, 4, 5 or 6. 
0.032 Alkyl is straight or branched chain and is for 
example methyl, ethyl, n-propyl, iso-propyl, n-butyl, Sec 
butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, 
n-nonyl, n-decyl, n-dodecyl, n-tetradecyl, n-hexadecyl, 
n-octadecyl or n-eicosyl. 
0.033 Alkenyl is straight or branched chain and is for 
example prop-2-enyl, but-2-enyl, 2-methyl-prop-2-enyl, 
pent-2-enyl, hexa-2,4-dienyl, dec-10-enyl or eicos-2-enyl. 
0034. Cylcoalkyl is for example cyclopentyl, cyclohexyl, 
cyclooctyl, cyclodecyl, adamantyl or cyclododecyl. 
0.035 Aralkyl is for example benzyl, 2-phenylethyl, ben 
Zhydryl or naphthylmethyl. 
0036) Aryl is for example phenyl or naphthyl. 
0037. When R and R together with the nitrogen atom to 
which they are attached form a heterocyclic group, the 
heterocyclic group is for example a morpholine, pyrrolidine, 
piperidine or a perhydroazepine ring. 
0.038 Alkylene moieties include for example methylene, 
ethylene, 1:2- or 1:3-propylene, 1:4-butylene, 1:6-hexylene, 
1:8-octylene, 1:10-decylene and 1:12-dodecylene. 
0.039 Arylene moieties include for example phenylene 
and naphthylene. 
0040 Specific compounds of present formula (I) include: 

0041 1-(or 4)-(dimethylaminomethyl) triazole 
0042 1-(or 4)-(diethylaminomethyl) triazole 
0043) 1-(or 4)-(di-isopropylaminomethyl) triazole 
0044) 1-(or 4)-(di-n-butylaminomethyl) triazole 
0045 1-(or 4)-(di-n-hexylaminomethyl) triazole 
0046) 1-(or 4)-(di-isooctylaminomethyl) triazole 
0047 1-(or 4)-(di-(2-ethylhexyl)aminomethyl) triazole 
0048 1-(or 4)-(di-n-octylaminomethyl) triazole 
0049) 1-(or 4)-(di-n-decylaminomethyl) triazole 
0050 1-(or 4)-(di-n-dodecylaminomethyl) triazole 
0051 1-(or 4)-(di-n-octadecylaminomethyl) triazole 
0.052 1-(or 4)-(di-n-eicosylaminomethyl) triazole 
0053) 1-(or 4)-di-(prop-2-enyl)aminomethyl triazole 
0054 1-(or 4)-di-(but-2-enyl)aminomethyl triazole 
0055 1-(or 4)-di-(eicos-2'-enyl)aminomethyl triaz 
ole 

0056 1-(or 4)-(di-cyclohexylaminomethyl) triazole 
0057 1-(or 4)-(di-benzylaminomethyl) triazole 
0.058 1-(or 4)-(di-phenylaminomethyl) triazole 
0059) 1-(or 4)-(4-morpholinomethyl) triazole 
0060 1-(or 4)-(1'-pyrrolidinomethyl) triazole 
0061 1-(or 4)-(1'-piperidinomethyl) triazole 
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0062 1-(or 4)-(1'-perhydoroazepinomethyl) triazole 
0063 1-(or 4)-(2,2"-dihydroxyethyl)aminomethyl 
triazole 

0064 1-(or 4)-(dibutoxypropyl-aminomethyl) triazole 
0065 1-(or 4)-(dibutylthiopropyl-aminomethyl) triaz 
ole 

0066 1-(or 4)-(di-butylaminopropyl-aminomethyl) 
triazole 

0067 N,N-bis-(1- or 4-triazolylmethyl) laurylamine 
0068 N,N-bis-(1- or 4-triazolylmethyl) oleylamine 
0069 N,N-bis-(1- or 4-triazolylmethyl) ethanolamine 
and 

0070 N.N.N',N'-tetra(1- or 4-triazolylmethyl) ethyl 
ene diamine. 

0071. The present compound of formula (I) is for 
example 1-(di-isooctylaminomethyl) triazole, that is 1-(di 
isooctylaminomethyl)-1,2,4-triazole, or is 1-(di-(2-ethyl 
hexyl)aminomethyl)1,2,4-triazole. 
0072 The present compounds of formula (I) are prepared 
by known methods, for example as taught in U.S. Pat. No. 
4,734,209, the disclosure of which is hereby incorporated by 
reference. 

0073. The base fluids in accordance with the invention 
utilize mineral oil based fluids (API Group I, II and III), 
poly-C-olefins-PAOs (API Group IV), esters (API Group 
V), other Synthetic fluids, natural oils that are animal or 
vegetable in origin, and mixtures thereof. The base fluids are 
of Suitable Viscosity for utilization in engine oil applications. 
0074 The present compounds of formula (I) are 
employed at concentrations of about 0.01 to about 1.0% by 
weight, based on the weight of the formulated engine oil. For 
instance, the compounds of formula (I) are present from 
about 0.02 to about 0.5 weight percent. For example, from 
about 0.03 to about 0.3 weight percent. For instance from 
about 0.01 to about 0.5 or from about 0.01 to about 0.3 
weight percent. For example from about 0.02 to about 1.0 or 
from about 0.02 to about 0.3 weight percent. For instance, 
from about 0.03 to about 1.0 or from about 0.03 to about 0.5 
weigh percent. 

0075 The antioxidants of component (c) are selected 
from: 

0076) 1) alkylated monophenols, for example 2,6- 
di-tert-butyl-4-methylphenol, 2-butyl-4,6-dimeth 
ylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-di 
tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl-4-iso 
butylphenol, 2,6-di-cyclopentyl-4-methylphenol, 
2-(a-methyl-cyclohexyl)-4,6-dimethylphenol, 2,6- 
di-octadecyl-4-methylphenol, 2,4,6-tri-cyclo-hexy 
lphenol, 2,6-di-tert-butyl-4-methoxymethylphenol, 
linear or Sidechain-branched nonylphenols, for 
example 2,6-di-nonyl-4-methylphenol, 2,4-dim 
ethyl-6-(1'-methyl-undec-1'-yl)phenol, 2,4-dim 
ethyl-6-(1'-methylheptadec-1'-yl)phenol, 2,4-dim 
ethyl-6-(1'-methyltridec-1'-yl)phenol or mixtures 
thereof, 

0077. 2) alkylthiomethylphenols, for example 2,4- 
di-octylthiomethyl-6-tert-butylphenol, 2,4-di-oc 
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0090) 15) ascorbic acid (vitamin C), 
0091) 16) amine-type antioxidants, for example 
N,N'-diisopropyl-p-phenylenediamine, N,N'-di-sec 
butyl-p-phenylenediamine, N,N'-bis(1,4-dimethyl 
pentyl)-p-phenylenediamine, N,N'-bis(1-ethyl-3- 
methyl-pentyl)-p-phenylenediamine, N,N'-bis(1- 
methyl-heptyl)-p-phenylendiamine, N,N'- 
dicyclohexyl-p-phenylenediamine, N,N'-diphenyl-p- 
phenylenediamine, N,N'-di-(naphth-2-yl)-p- 
phenylenediamine, N-isopropyl-N'-phenyl-p- 
phenylenediamine, N-(1,3-dimethylbutyl)-N'- 
phenyl-p-phenylenediamine, N-(1-methylheptyl)- 
N'-phenyl-p-phenylenediamine, N-cyclohexyl-N'- 
phenyl-p-phenylenediamine, 4-(p- 
toluenesulfonamido)diphenylamine, N,N'-dimethyl 
N,N'-di-sec-butyl-p-phenylenediamine, 
diphenylamine, N-allyldiphenylamine, 4-isopro 
poxy-diphenylamine, N-phenyl-1-naphthylamine, 
N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl 
2-naphthylamine, octylated diphenylamine, e.g. p.p'- 
di-tert-octylidiphenyl-amine, 4-n-butylaminophenol, 
4-butyrylamino-phenol, 4-nonanoylamino-phenol, 
4-dodecanoylaminophenol, 4-octadecanoylamino 
phenol, di-(4-methoxyphenyl)-amine, 2,6-di-tert-bu 
tyl-4-dimethylaminomethyl-phenol, 2,4'-diamino 
diphenylmethane, 4,4'-diamino-diphenylmethane, 
N,N,N',N'-tetramethyl-4,4'-diamino-diphenyl 
methane, 1,2-di-((2-methyl-phenyl)-amino)-ethane, 
1,2-di-(phenylamino)propane, (o-tolyl)biguanide, 
di(4-(1,3'-dimethyl-butyl)-phenyl)amine, tert-octy 
lated N-phenyl-1-naphthylamine, a mixture of 
mono- and dialkylated tert-butyl/tert-octylidipheny 
lamines, a mixture of mono- and dialkylated nonyi 
diphenylamines, a mixture of mono- and dialkylated 
dodecyldiphenylamines, a mixture of mono- and 
dialkylated isopropyl/isohexyldiphenylamines, mix 
tures of mono- and dialkylated tert-butylidipheny 
lamines, 2,3-dihydro-3,3-dimethyl-4H-1,4-benzothi 
azine, phenothiazine, a mixture of mono- and 
dialkylated tert-butyl/tert-octyl-phenothiazines, a 
mixture of mono- and dialkylated tert-octyl-phe 
nothiazines, N-allylphenothiazine, N,N,N',N'-tet 
raphenyl-1,4-diaminobut-2-ene, N,N-bis-(2,2,6,6- 
tetramethylpiperidin-4-yl)hexamethylenediamine, 
bis-(2,2,6,6-tetramethylpiperidin-4-yl) Sebacate, 2.2, 
6,6-tetramethylpiperidin-4-one or 2.2,6,6-tetrameth 
ylpiperidin-4-ol, and 

0092] 17) aliphatic or aromatic phosphites, esters of 
thiodipropionic acid or of thiodiacetic acid, or Salts 
of dithiocarbamic or dithiophosphoric acid, 2,2,12, 
12-tetramethyl-5,9-dihydroxy-3,7,1-trithiatridecane 
or 2.2,15, 15-tetramethyl-5,12-dihydroxy-3,7,10,14 
tetrathiahexadecane. 

S 

RON 
-P-S Zn 

RO 2 

0095 where R and R are independently C-Co 
alkyl, Cs-Co alkenyl, C5-C12 cycloalkyl, C7-Ca 
aralkyl or C-C aryl, for example R and R' are 
independently C-C alkyl, 

0096) and 
0097 2) sulfur- and/or phosphorus- and/or halogen 
containing compounds, Such as Sulfurized olefins 
and vegetable oils, tritolyl phosphate, tricresyl phos 
phate, chlorinated paraffins, alkyl and aryl di- and 
trisulfides, amine Salts of mono- and dialkyl phos 
phates, amine Salts of methylphosphonic acid, 
diethanolaminomethyltolyltriazole, di(2-ethyl 
hexyl)-aminomethyltolyltriazole, derivatives of 2.5- 
dimercapto-1,3,4-thiadiazole, ethyl ((bisisopropy 
loxyphosphinothioyl)thio)propionate, triphenyl 
thiophosphate (triphenyl phosphorothioate), tris 
(alkylphenyl) phosphorothioates and mixtures 
thereof (for example tris(isononylphenyl) phospho 
rothioate), diphenylmonononylphenyl phospho 
rothioate, isobutylphenyl diphenyl phosphorothio 
ate, the dodecylamine Salt of 3-hydroxy-1,3- 
thiaphosphetan 3-oxide, trithiophosphoric acid 5.5, 
5-tris(isooctyl 2-acetate), derivatives of 
2-mercaptobenzothiazole, such as 1-(N,N-bis(2-eth 
ylhexyl)aminomethyl)-2-mercapto-1H-1,3-ben 
Zothiazole or ethoxycarbonyl 5-octyldithiocarbam 
ate. 

0098. The dispersants of component (c) are selected 
from: 

0099) 1) Mannich bases that are condensation reac 
tion products of a high molecular weight phenol, an 
alkylene polyamine and an aldehyde Such as form 
aldehyde, 

0100 2) succinic-based dispersants that are reaction 
products of a olefin polymer and Succinic acylating 
agent (acid, anhydride, ester or halide) further 
reacted with an organic hydroxy compound and/or 
an amine, 

01.01 and 
0102 3) high molecular weight amides and esters 
Such as reaction products of a hydrocarbyl acylating 
agent and a a polyhydric aliphatic alcohol (Such as 
glycerol, pentaerythritol or Sorbitol). 

0103 Ashless (metal-free) polymeric materials that usu 
ally contain an oil Soluble high molecular weight backbone 
linked to a polar functional group that associates with 

0094) 1) dihydrocarbyl dithiophosphate metal salts particles to be dispersed are typically used as dispersants. 

0093. The antiwear additives of component (c) are 
Selected from: 

where the metal is aluminum, lead, tin manganese, Commonly used hydrocarbon backbone materials are olefin 
cobalt, nickel, Zinc or copper, but most often zinc. polymers and copolymers, i.e.-ethylene, propylene, buty 
The Zinc Salt (Zinc dialkyl dithiophosphate) is rep- lene, isobutylene, Styrene; there may or may not be further 
resented as functional groups incorporated into the backbone of the 
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polymer. Polar materials. Such as amines, alcohols, amides or 
esters are attached to the backbone via a bridge. 
0104. The detergents of component (c) are selected from: 
0105 Calcium, magnesium, barium, Sodium or lithium 
Salts of organic acids, for example Sulphonates, alkylphen 
ates, Sulfurised alkyl phenates, carboxylates, Salicylates, 
phosphonates, thiophosphonates and phosphinates. The Salts 
may be neutral or may be overbased by for example metal 
hydroxides or carbonates. 
0106 The antifoam additives of component (c) are 
Selected from: 

0107 Silicone oils, polysiloxanes and polyethylene gly 
col ethers. 

0108. The viscosity index improvers of component (c) 
are Selected from: 

0109 Polyisobutylene, copolymers of ethylene and pro 
pylene, polyacrylates, polymethacrylates, Vinylpyrrolidone/ 
methacrylate copolymers, polyvinylpyrrollidones, poly 
butenes, olefin copolymers, Styrene/acrylate copolymers, 
Styrenefisoprene copolymers, Styrene/isobutadiene copoly 
mers, isoprene/butadiene copolymers and polyethers. 
0110. The copper passivators of component (c) are 
Selected from: 

0111) 1) benzotriazoles and their derivatives, for 
example 4- or 5-alkylbenzotriazoles (e.g. tolutriaz 
ole) and derivatives thereof, 4,5,6,7-tetrahydroben 
Zotriazole, 5,5'-methylenebisbenzotriazole; Mannich 
bases of benzotriazole or tolutriazole, Such as 
1-(di(2-ethylhexyl)aminomethyl)tolutriazole and 
1-(di-(2-ethylhexyl)aminomethyl)-benzotriazole; 
alkoxyalkylbenzotriazoles, Such as 1-(nonyloxym 
ethyl)-benzotriazole, 1-(1-butoxyethyl)-benzotriaz 
ole or 1-(1-cyclohexyloxybutyl)-tolutriazole, 

0112 2) imidazole derivatives, for example 4,4'- 
methylenebis(2-undecyl-5-methyl-imidazole), 
bis((N-methyl)imidazol-2-yl)carbinol octyl ether, 

0113 3) sulfur-containing heterocyclic compounds, 
for example 2-mercaptobenzothiazole, 2,5-dimer 
capto-1,3,4-thiadiazole, 2,5-dimercaptobenzothia 
diazole and derivatives thereof or 3,5-bis(di(2-eth 
ylhexyl)aminomethyl)-1,3,4-thiadiazolin-2-one, 

0114) and 
0115) 4) amino compounds, for example sali 
cylidenepropylenediamine, Salicylaminoguanidine 
or salts thereof. 

0116. The rust inhibitors of component (c) are selected 
from: 

0117 1) nonionic polyoxyalkylene polyols and their 
esters, polyoxyalkylene phenols, organic acids, their 
esters, metal Salts, amine Salts and anhydrides, for 
example alkyl- and alkenylsuccinic acids and the 
partial esters thereof with alcohols, diols or hydroxy 
carboxylic acids, partial amides of alkyl- and alk 
enylsuccinic acids, 4-nonylphenoxyacetic acid, 
alkoxy- and alkoxyethoxycarboxylic acids, Such as 
dodecyloxyacetic acid, dodecyloxy(ethoxy)acetic 
acid and the amine Salts thereof, or N-oleoylsar 
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cosine, Sorbitan monooleate, lead naphthenate and 
alkenylsuccinic anhydrides, for example dodecenyl 
Succinic anhydride, 2-(2-carboxyethyl)-1-dodecyl-3- 
methylglycerine and its Salts, for instance Sodium 
and triethanolamine Salts, 

0118 2) nitrogen-containing compounds Selected 
from: 

0119) i.) primary, secondary or tertiary aliphatic 
or cycloaliphatic amines and amine Salts of 
organic and inorganic acids, for example oil 
Soluble alkylammonium carboxylates, and also 
1-(N,N-bis(2-hydroxyethyl)amino)-3-(4-non 
ylphenoxy)propan-2-ol, 

0120 ii.) heterocyclic compounds, for example: 
Substituted imidazolines or oxazolines, for 
instance 2-heptadecenyl-1-(2-hydroxyethyl)-imi 
dazoline, 

0121 3) phosphorus-containing compounds, for 
example amine Salts of phosphoric acid, phosphoric 
acid partial esters or phosphonic acid partial esters or 
Zinc dialkyldithiophosphates, 

0.122 4) Sulfur-containing compounds, for example 
barium dinonylnaphthalene-Sulfonates, calcium 
petroleumsulfonates, alkylthio-Substituted aliphatic 
carboxylic acids, esters of aliphatic 2-sulfocarboxy 
lic acids or Salts thereof, 

0123 and 
0124 5) glycerine derivatives, for example glycer 
ine monooleate, 1-(alkylphenoxy)-3-(2-hydroxyeth 
yl)glycerines, 1-(alkylphenoxy)-3-(2,3-dihydrox 
ypropyl)glycerines O 2-carboxyalkyl-1,3- 
dialkylglycerines. 

0125 The pour point depressants of component (c) are 
Selected from: 

0.126 polymethacrylates and alkylated naphthalene 
derivatives. 

0127. The demulsifiers of component (c) are selected 
from: 

0128 polyetherpolyols 
Sulfonates. 

and dinonylnaphthalene 

0129. The friction modifiers of component (c) are 
Selected from: 

0130 Fatty acids and their derivatives (i.e. natural esters 
of fatty acids Such as glycerol monooleate), amides, imides 
and amines (i.e. oleylamine), Sulfur containing organomo 
lybdenum dithiocarbamates, Sulfur-phosphorus containing 
organomolybdenum dithiophosphates, Sulfur-nitrogen con 
taining organomolybdenum compounds based on disperS 
ants, molybdenum carboxylate Salts, molybdenum-amine 
complexes, molybdenum amine/alcohol/amid complexes 
and molybdenum cluster compounds, TeflonTM and molyb 
denum disulfide. 

0131 For example, certain additives that are aggressive 
towards lead are antioxidants, antiwear additives, deter 
gents, copper passivators and friction modifiers. 
0132) For example, certain additives that are aggressive 
towards lead are Sulfur-containing antioxidants, Sulfur-con 
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taining antiwear additives and Sulfur-containing copper pas 
Sivators, and vegetable oil-derived friction modifiers. 
0.133 For example, the Sulfur-containing antioxidants 
aggressive towards lead are phenothiazine antioxidants. 
0134) The additives of component (c) are added in the 
customary amounts in each case in the range from about 
0.01 to about 10.0% by weight, based on the engine oil 
composition. 

0135) The compounds of the formula (I) can be intro 
duced into the engine oil in manners known per se. The 
compounds are readily Soluble in oils. It is also possible to 
prepare a so-called additive masterbatch (package) that can 
be diluted with the corresponding fluid to use concentrations 
at the rate at which they are required. The compounds of 
formula (I) may be introduced as part of an additive pack 
age. 

0136. In the absence of the present compounds of for 
mula (I), the engine oils comprising components (a) and (c) 
do not meet or only come close to meeting the lead corrosion 
specification defined in ASTM D 4485 as measured by 
ASTM D 6594. That is, the engine oils comprising compo 
nents (a) and (c), in the absence of the present compounds 
of formula (I), have in excess of about 100 ppm, about 120 
ppm, about 150 ppm, about 180 ppm, or about 210 ppm as 
measured by ASTM D 6594. 
0.137 The invention also relates to a method of prevent 
ing corrosion of lead parts that are in the presence of an 
engine oil composition comprising 

0138 (a) a base fluid and 
0139 (c) at least one oil additive that is aggressive 
towards lead and which is Selected from the group 
consisting of antioxidants, antiwear additives, dis 
persants, detergents, antifoam additives, Viscosity 
indeX improvers, copper passivators, rust inhibitors, 
pourpoint depressants, demulsifiers and friction 
modifiers, 

0140 which method comprises incorporating into 
Said engine oil composition 

0141 (b) at least one compound of the formula (I), 
0142 where in the absence of component (b), the 
engine oil composition exceeds about 100 ppm lead 
as measured according to test ASTM D 6594. 

0143. The following Examples illustrate the invention in 
more detail. They are not to be construed as limiting the 
instant invention in any manner whatsoever. 

EXAMPLE 1. 

ASTM D 6594 Evaluation of Corrosiveness of 
Diesel Engine Oil at 135° C 

0144. In this test four metal specimens of copper, lead, tin 
and phosphor bronze are immersed in a measured amount of 
engine oil. The oil, at 135 C. is blown with air for 168 
hours. When the test is completed, the stressed oil is 
examined to detect corrosion and corrosion products. The 
presence of copper, lead and tin in the used oil is measured 
by ICP. A result of less than 50 ppm lead in the stressed oil 
is desirable. 
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0145 A fully formulated, non-corrosive engine oil is 
used as the base formulation for this example. To demon 
Strate the effectiveness of the invention, 1.0 weight percent 
of a friction modifier/corrosion inhibitor, glycerol 
monooleate (GMO) and 0.5 weight percent of a sulfur 
containing anti wear/extreme preSSure additive, diternonyl 
trisulfide (TPSCR 27), are added separately to the base 
formulation. These are both tested per ASTM D 6594 with 
and without 0.2 weight percent of a compound of formula 
(1): 1-(di-(2-ethylhexyl)aminomethyl)1,2,4-triazole (Irga 
met(R) 30, Ciba Specialty Chem.). The results for lead 
corrosion generated during the test are shown in the follow 
ing table: 

No Irgamet 30 With Irgamet 30 

1) Base formulation 75 ppm 
2) (1) plus 1.0% GMO 358 ppm 29 ppm 
3) (1) plus 0.5% TPS 27 117 ppm 43 ppm 

0146 Both the GMO and TPS 27 add to the corrosion of 
the base formulation making it unsuitable for use. In each 
case, Irgamet 30 reduces the corrosion significantly to very 
acceptable levels. 

What is claimed is: 
1. An engine oil composition that is non-aggressive 

towards lead, which composition comprises 

a) a base fluid, 
(b) at least one compound of the formula (I) 

(I) 

and 

(c) at least one oil additive that is aggressive towards lead 
and which is Selected from the group consisting of 
antioxidants, antiwear additives, dispersants, deter 
gents, antifoam additives, Viscosity indeX improvers, 
copper passivators, rust inhibitors, pourpoint depres 
Sants, demulsifiers and friction modifiers, 

where 

R and R are the same or different and are C-C alkyl, 
Cs-Co alkenyl, C5-C12 cycloalkyl, C7-Cia aralkyl or 
C-Clo aryl, or R, and R, together with the nitrogen 
atom to which they are each attached may form a 5-, 6 
or 7-membered heterocylic residue, or R and R2 are a 
group of formula 
RX(-R-)O(-R)- 

where 

X is O, S or N, 
R is hydrogen or C-C alkyl, 
R is C-C alkylene, 
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n is 0 or an integer from 1 to 6, 
or one of R and R2 is a group of formula 

(II) 

or R2 is a group of formula (II) and R is a group of 
formula 

-R-N(Rs)-A-NCRs), 
where 

m is 0 or 1 and, when m is Zero, A is a group of formula 
(II) and, when m is 1, A is alkylene or Co-Co arylene 
and Rs is a group of formula (II), and 

where in the absence of component (b), the engine oil 
composition exceeds about 100 ppm lead as measured 
according to test ASTM D 6594. 

2. A composition according to claim 1 in which the 
compounds of formula (I) are selected from the group 
consisting of 

1-(or 4)-(dimethylaminomethyl) triazole 
1-(or 4)-(diethylaminomethyl) triazole 
1-(or 4)-(di-isopropylaminomethyl) triazole 
1-(or 4)-(di-n-butylaminomethyl) triazole 
1-(or 4)-(di-n-hexylaminomethyl) triazole 
1-(or 4)-(di-isooctylaminomethyl) triazole 
1-(or 4)-(di-(2-ethylhexyl)aminomethyl) triazole 
1-(or 4)-(di-n-octylaminomethyl) triazole 
1-(or 4)-(di-n-decylaminomethyl) triazole 
1-(or 4)-(di-n-dodecylaminomethyl) triazole 
1-(or 4)-(di-n-octadecylaminomethyl) triazole 
1-(or 4)-(di-n-eicosylaminomethyl) triazole 
1-(or 4)-di-(prop-2-enyl)aminomethyl triazole 
1-(or 4)-di-(but-2-enyl)aminomethyl triazole 
1-(or 4)-di-(eicos-2'-enyl)aminomethyl triazole 
1-(or 4)-(di-cyclohexylaminomethyl) triazole 
1-(or 4)-(di-benzylaminomethyl) triazole 
1-(or 4)-(di-phenylaminomethyl) triazole 
1-(or 4)-(4-morpholinomethyl) triazole 
1-(or 4)-(1'-pyrrolidinomethyl) triazole 
1-(or 4)-(1'-piperidinomethyl) triazole 
1-(or 4)-(1'-perhydoroazepinomethyl) triazole 
1-(or 4)-(2,2"-dihydroxyethyl)aminomethyl triazole 
1-(or 4)-(dibutoxypropyl-aminomethyl) triazole 
1-(or 4)-(dibutylthiopropyl-aminomethyl) triazole 
1-(or 4)-(di-butylaminopropyl-aminomethyl) triazole 
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N,N-bis-(1- or 4-triazolylmethyl) laurylamine 
N,N-bis-(1- or 4-triazolylmethyl) oleylamine 
N,N-bis-(1- or 4-triazolylmethyl) ethanolamine and 
N.N.N',N'-tetra(1- or 

diamine. 
3. A composition according to claim 1 in which the 

compound of formula (I) is 1-(di-isooctylaminomethyl)-1, 
2,4-triazole or 1-(di-(2-ethylhexyl)aminomethyl)-1,2,4-tria 
Zole. 

4. A composition according to claim 1 where in the 
absence of component (b), the engine oil composition 
exceeds about 150 ppm lead as measured according to test 
ASTM D 6594. 

5. A composition according to claim 4 where in the 
absence of component (b), the engine oil composition 
exceeds about 210 ppm lead as measured according to test 
ASTM D 6594. 

6. A composition according to claim 1 in which compo 
nent (b) is present from about 0.01 to about 1.0% by weight, 
based on the weight of the engine oil. 

7. A composition according to claim 1 in which compo 
nent (b) is present from about 0.02 to about 0.5 weight 
percent, based on the weight of the engine oil. 

8. A composition according to claim 1 in which compo 
nent (b) is present from about 0.03 to about 0.3 weight 
percent, based on the weight of the engine oil. 

9. A composition according to claim 1 in which the 
additives of component (c) are Selected from the group 
consisting of antioxidants, antiwear additives, detergents, 
copper passivators and friction modifiers. 

10. A composition according to claim 1 in which the 
additives of component (c) are Selected from the group 
consisting of 

4-triazolylmethyl) ethylene 

the Sulfur-containing antioxidants, Sulfur-containing anti 
wear additives and Sulfur-containing copper passiva 
tors, and 

the vegetable oil-derived friction modifiers. 
11. A composition according to claim 1 in which the 

additives of component (c) are Selected from the group 
consisting of phenothiazine antioxidants and vegetable oil 
derived friction modifiers. 

12. A method of preventing corrosion of lead parts that are 
in the presence of an engine oil composition comprising 

(a) a base fluid and 
(c) at least one oil additive that is aggressive towards lead 

and which is Selected from the group consisting of 
antioxidants, antiwear additives, dispersants, deter 
gents, antifoam additives, Viscosity indeX improvers, 
copper passivators, rust inhibitors, pourpoint depres 
Sants, demulsifiers and friction modifiers, 

which method comprises incorporating into Said engine 
oil composition 

(b) at least one compound of the formula (I) according to 
claim 1, 

where in the absence of component (b), the engine oil 
composition exceeds about 100 ppm lead as measured 
according to test ASTM D 6594. 
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