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ABSTRACT OF THE DISCLOSURE 
Lubricating oil composition for an engine oil is ob 

tained by adding a polyoxyalkylene glycol ether N-amine 
substituted succinimide to a polyoxyalkylene glycol ether. 

The present invention relates to lubricating oil com 
positions obtained by compounding a polyether N-amine 

O 

Rio (oil-pH-o) (CH-E-o) (oil-pH-o'-R-CH-)-CH-it 
R J. VT, LATI, ), V 

substituted succinimide to a polyether Series synthetic 
lubricating oil. 

Polyoxyalkylene glycol ethers (abridged as "polyether' 
hereinafter) have been broadly used as in petroleum series 
lubricating oil but have not been suitable for engine oil 
of motorcars. This is because the additives compatible to 
the polyethers have not been fully developed as compared 
with the petroleum series lubricating oil. Accordingly, 
when the polyethers containing no detergent or dispersant 
are used for an engine oil of motorcars, they are poor in 
the function for dispersing completely carbon, varnish and 
slag formed by the incomplete combustion of fuel into the 
oil and such substances deposit on piston ring groove or 
clog the oil filter resulting into an interference of the 
driving of engine. 
The inventors have found that when the polyether 

series lubricating oils are used as a lubricating oil of 
an internal combustion engine, for example, an engine 
oil of motorcars, the excellent lubricating activity can 
be attained by compounding the dispersant of the present 
invention which has a high compatibility and does not 
form ashes, to the polyether and accomplished the present 
invention. 
The polyethers having a viscosity of a lubricating oil 

have the following formula. 

LA, JV, JV , ). 
(1) 

R1 and R5 are hydrogen or hydrocarbon groups of 
CmHam or C-Hak 1, R2, R3 and R4 are hydrogen or 
alkyl group of CH21, m is an integer of 1 to 18, k 
is an integer of 3 to 18, i is an integer of 1 or 2, and 
x, y, z and n are 0 or an integer of 1 to 100. 
The polyethers having the above Formula 1 are ob 

tained by subjecting to an addition polymerization pro 
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2 
pylene oxide or butylene oxide alone and an aliphatic 
alcohol (ROH) or subjecting to a random or block-co 
polymerization two or more these oxides or ethylene oxide 
simultaneously and said alcohol and if necessary, the end 
OH group may be alkyl etherified. 

Illustrative of the polyethers is butoxypolyoxypropylene 
glycol having a molecular weight of 500 to 3,000 ob 
tained by the addition polymerization of propylene oxide 
and butanol and further alkoxypolyoxypropylene glycol 
obtained by using the aliphatic alcohols, such as meth 
anol, ethanol, propanol, 2-ethyl-hexanol, Ziegler alcohol 
and oxo alcohol known as derivatives of petroleum chem 
istry and the like, may be mentioned. In addition, alkoxy 
polyoxyethyleneoxypropylene glycol, alkoxypolyoxypro 
pyleneoxybutylene glycol, alkoxypolyoxyethyleneoxypro 
pyleneoxybutylene glycol, butoxypolyoxypropylene glycol 
mono ether having the above described hydrocarbon 
groups may be cited. 

Polyether N-amine substituted succinimides have the 
following formula. 

V 
J, T, Yn (only Neill NCH-NHH 

C-C 

(2) 

In the above formula, R2, R3, R., x, y, z and n have 
the same meanings as in the above Formula 1, R1 is 
CnH2n-1 (m is an integer of 1 to 18), Re is CHgg (g 
is 0 or an integer of 1 to 15) and R is hydrogen or a 
hydrocarbon group of C-Hari (f is 0 or an integer of 1 
to 3) and p and s are an integer of 1 to 6. 
As the dispersant for petroleum series lubricating oil, 

alkenyl succinimides have been known but these sub 
stances are not at all dissolved in the polyethers or even 
if dissolved, these substances have no excellent cleaning 
and dispersing ability. On the contrary, the compounds 
having the above Formula 2 are different from the 
alkenylsuccinimides and have a compatibility with the 
polyethers and a high cleaning and dispersing ability. 
The amount of the compounds having the above For 

mula 2 added based on the polyethers is 0.1-10%, (by 
weight), preferably 0.5-5% by weight. In less than 0.1% 
the activity is low, while even if more than 10% is added, 
the property is not very improved. 
The compounds having the above Formula 2 include 

alkoxypolyoxyalkylene glycol monoallyl ether N-amine 
substituted succinimide, alkoxypolyoxyalkylene glycol B 
methallyl ether N-substituted succinimide and the like and 
alkoxypolyoxyalkylene glycols are the compounds cited 
in the Composition 1 of the polyethers of the base oil. 
The polyether N-amine substituted succinimides 

(PASI) having the above Formula 2 are produced in the 
following manner. 

Namely, olefin ether of alkoxypolyoxyalkylene glycol 
is reacted with maleic anhydride and then with a poly 
amine to form imides. 
The above described olefin ethers are produced in the 

following manner. Alkoxypolyoxyalkylene glycol is added 
with metallic sodium or sodium methylate (CHONa) 
to convert the end OH group into -ONa, to which a 
monohaloolefin is reacted. The monohaloolefin has the 
following formula. 
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X-Rs CH-C=CE 
R (3) 

In the above formula, X is chlorine, bromine or iodine 
and Rs and R have the same meanings as described 
above. Illustrative of the monohaloolefin is allyl chloride 

4 
action, the unreacted polyamine and the solvent are dis 
tilled off to obtain the product. The polyamines have the 
following formula 

/ Y . 
H.N. CH-NH-i-H (8) 

and include ethylenediamine, diethylenetriamine, triethyl 
and 3-methallyl chloride. enetetramine, tetraethylenepentamine, trimethylenedi 
For example, butoxypolyoxypropylene glycol is reacted amine and tetramethylenediamine. 

O 
/ \ CHO--CH-CH-O-R-CeC-C-C-C 

V &H, J. } -- HN(CHNH)-CHCH-NH - 
CH,- 

O 

O 
W V 

Cho-CH-I-O-CH=CH-CH-E-G \ CHs /. N(CHINE)3CHNH 
CH 

O (9) 

with allyl chloride. When PASI of the present invention is added to the 
V 25 polyether, this dispersant shows an excellent lubricating 

CHO CH-CH-O--H -- CH3ONa -> property and cleaning and dispersing ability and does not 
&H, J. form ashes and is suitable for the use for an engine oil of 

cate(II) - CH3OH &H, ) (4) 30 
ote(r.p.), CICHCH-scCH --> in, ) 

cute(erg) eneron, -- NaC 35 &H, ) (5) 
Alternatively, an alcohol having the following Formula 6 

CH-i-CH-R-OH 
R (6) 

is polymerized with alkylene oxides and then the end OH 
group is reacted with alkylmonochloride (RX) to form 
an alkylether. 

1 mole of the olefin ether having the above Formula 5 
is reacted with 1-7 moles, preferably 1-3 moles of maleic 
anhydride at a temperature of 150-230 C, preferably 
180-200 C. for 5-20 hours. 
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55 C.H.0-(CH-H-o-CN=CH-CH-it-cC V CE J. o 
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O 60 
(7) 

Less than 2% by weight of organic peroxide may be 
added as the reaction catalyst. In order to prevent the 
thermal decomposition of the reaction product, the reac 
tion may be effected in gaseous nitrogen by adding 
xylol, toluene and the like as a diluting solvent. After the 
reaction, unreacted maleic anhydride and xylol are re 
moved by a distillation under a reduced pressure. 

Thereafter, 1 mole of the compound having the above 
described Formula 7 is dissolved in xylol and then 1-7 
moles, preferably 1-3 moles of a polyamine is added 
thereto gradually and the reaction mixture is heated at 
120-180° C. to effect dehydration while refluxing Xylol, 
whereby imide is formed. The progress of the reaction can 
be observed by the amount of water formed. After the re 
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an internal combustion engine. 
The following examples are given for the purpose of 

illustration of this invention and are not intended as 
limitations thereof. 

In the examples, "part” and "percent” mean by weight. 

EXAMPLE 1. 

100 parts of butoxypolyoxypropylene glycol ally ether 
having a molecular weight of about 1,000 is added with 
10.5 parts of maleic anhydride and 1.5 parts of perbuty 
D (ditert-butyl peroxide, made by Nippon Oils and Fats 
Co., Ltd.) and the resulting mixture was reacted at 180 
190 C. for 5 hours to obtain butoxypolyoxypropylene 
glycol allyl ether succinic anhydride in a reaction ratio of 
more than 95%. 

110 parts of said succinic anhydride is dissolved in 130 
parts of xylol and 10.5 parts of tetraethylenepentamine is 
added dropwise thereto at 160° C. in 2 hours. The reac 
tion mixture is cured for 3 hours and then xylol and the 
unreacted polyamine are distilled off to obtain 120 parts 
of butoxypolyoxypropylene glycol allyl ether succinimide. 

EXAMPLE 2 
100 parts of lauroxypolyoxyethyleneoxypropylene gly 

col methallyl ether (molar ratio of EO to PO; 1:9) having 
a molecular weight of 1,200 is added with 12 parts of 
maleic anhydride and the mixture is reacted at 180-190 
C. for 20 hours. As the amine, 8.5 parts of triethylene 
tetramine is used and the reaction is effected in the same 
manner as in Example 1 to obtain 117 parts of lauroxy 
polyoxyethyleneoxypropylene glycol methallyl ether suc 
cinimide. 

EXAMPLE 3 

The reaction is effected in the same manner as described 
in Example 1 except that methoxypolyoxyethyleneoxy 
propyleneoxybutylene glycol allyl ether (molar ratio of 
EO:PO:BO; 1:8: 1) having a molecular weight of about 
1,000 is used and 5.0 parts of tetramethylenediamine is 
used as the polyamine, to obtain 114 parts of methoxy 
polyoxyethyleneoxypropyleneoxybutylene glycol allyl 
ether succinimide. 

In each example, EO is ethylene oxide, PO is propylene 
oxide and BO is butylene oxide. 

EXAMPLE 4 

The composition of samples of engine oil is shown in 
the following Table 1. 
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TABLE 1. 

Dispersant Polyether 
P-ox-NA 

Sample Name Part Name (viscosity) Part (part) 

A--------------- Butoxypolyoxypropylene glycolallyl 2. Butoxypolyoxypropylene glycol (SAE-40). 96 2 
ether succinimide. 

B--------------- Lauroxypolyoxyethyleneoxypropylene 5 Lauroxypolyoxyethyleneoxypropylene 93 2 
glycol methallyl ether succinimide. SESolar ratio of EO to PO, 1:9) 

C--------------- Methoxypolyoxyethyleneoxypro- 3 Methoxypólyoxyethyleneoxypro- 95 2 
pyleneoxybutylene glycol allyl ether pyleneoxybutylene glycol (molar ratio 
succinimide. of EO:PO:BO, 1:8:1) (SAE-40). 

D--------------- No------------------------------------------------ Butoxypolyoxypropylene glycol 98 2 
(molecular weight 1,200) (SAE-40). 

P-a-NA is an antioxidant of phenyl-a-naphthyl amine. 

Test manner 

The dispersant was added to an engine oil of motor 
car and the runnnig test was made. A common motorcar 
having a displacement of 2,000 cc. was used and the 
running test was effected based on the following standard 
of the exchange of the sample oil. 

Sample oil 

A, B, C, D of the Table 1, fuel: L.P.G. 
Standard of exchange, 30,000 km./3 months. 

Four new cars were charged with the sample oils 
separately and the cars were run under usual running 
condition and after about 240,000 km. was run for 2 
years, each portion of the engine was checked based 
on C.R.C. estimation standard. 
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having the following formula 
Rio-ACH-OHoy-AoH-OHoy-AcH-OHo\R \ 

(" ") ("J. "J.T." 
wherein R1 and R5 are hydrogen or hydrocarbon groups 
of CmHzmi or C-Hak-1, R2, R3 and R4 are hydrogen or 
alkyl groups of CH2 m is an integer of 1-18, k is 
an integer of 3-18, i is an integer of 1-2, all except one 
of x, y and z are 0 or any of x, y, and z are integers 
of 1-100, and n is an integer of 1-100, 0.1-10% by 
weight of a polyoxyalkylene glycol ether N-amine sub 
stituted succinimide having the following formula 

'o-A 
LA I, J. V. J. V. J. 

30 g 
Analysis of the sample oil co-pi- T/Y 

After about 30,000 km. was run for 3 months, the N OH-NH 
total amount of oil was discharged and exchanged. The H-C 
analyzed value is shown in Table 2. 35 

TABLE 2 

Sample oil 
A. B C D 

Before After Before After Before After Before After 
Iten S8 Se Se S6 Se Se Se Se 

Wiscosity,989 C. (est.)-------------------------- 5, 6 5.8 5, 6 5.6 5.2 15.5 14, I 13.6 
Wiscosity, 37.8° C. (cst.).---- 96.5 10. 96.5 99.8 94. 99.6 86.0 87.1 
Wiscosity index number-------- - 141.0 39.8 141.0 139, 6 14.5 139.4 14.5 138.8 
PHI (isopro water)------------- 9.1 4. 10,3 4.0 9.2 3.8 6.5 3.4 
Remaining carbon, percent-------- - - - 1,3 1.3 ---------- 1.68 
Heptane, insoluble percent portion 2.9 3.2 - 4.5 
Carbon dispersibility- Good Good - Bad 
Oil element condition- Good -------- Good ---------- () 

1 Fairly bad. 
NoTE-Isopro water means a solution of 10g, of sample dissolved in 60ml. of a mixture of isopropyl alcohol and water (mixture 

ratio ofisopropyl alcohol to water is 10:6 by volume). 
The estimation of each portion of engine is shown 

in the following Table 3. 
TABLE 3 

A. B C D 

Running distance of sample oil, kin- 239,372 286,579 230,370 239,671. 
Item: 

Cleaning ability of piston: 
Deposit of carbon on top 
ring groove.--------------- 9.63 8,39 8,36 4.24 

Deposit on ring groove.-- 2.96 2,59 1,87 1.44 
Deposit on ring land.------- 2.79 3,50 2.47 ,74 
Agglomeration on ring-----. 10.00 10.00 10.00 8.00 
Deposit on piston crown---- 9.07 8.99 8.59 7.84 
Deposit on under crown---- 2.75 3.55 2.00 1.00 
Deposit on piston skirt..... 4,85 5, 63 2,88 2.05 

Cleaning ability of lubricating 
oil system: 
Warnish. 2.95 2.75 2.15 2.25 
Slag-------------- 8,67 8,05 8.23 7.23 

Condition of waveli?ter 
Abrasion.... (1) () (1) () 
Corrosion------------------- No No No No 

Abrasion of connecting rod 
bearing metal.---------------- No No No No 

Small. 
As seen from the above data, the dispersant of the 

present invention is more excellent in the properties than 
the comparative sample. 
What is claimed is: 
1. Polyether series synthetic lubricating oil composi 

tion obtained by adding to a polyoxyalkylene glycol ether 
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wherein R2, R3, R., x, y, z and n have the same mean 
ings as described above, R' is C.Haml (m is an integer 
of 1-18), Rs is CH (g is 0 or an integer of 1-15), Rt. 
is hydrogen or a hydrocarbon group of CH2t (f is 0 
or an integer of 1-3) and p and s are an integer of 1-6. 

2. Polyether series synthetic lubricating oil composi 
tion as claimed in claim 1, wherein the polyoxyalkylene 
glycol ether N-substituted succinimide is butoxypolyoxy 
propylene glycol allyl ether succinimide. 

3. Polyether series synthetic lubricating oil composi 
tion as claimed in claim 1, wherein the polyoxyalkylene 
glycol ether N-substituted succinimide is lauroxypolyoxy 
ethyleneoxypropylene glycol methallyl ether succinimide. 

4. Polyether series synthetic lubricating oil composi 
tion as claimed in claim 1, wherein the polyoxyalkylene 
glycol ether N-substituted succinimide is methoxypoly 
oxyethyleneoxypropyleneoxybutylene glycol allyl ether 
Succinimide. 
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