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Thts mventron relatés ‘to a composrtron adspted to
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lubricate aviation gas. turbine engines, in Pparticular it

- relates to lubricating compositions eontalmncr a substan- -
- -tial proportion of synthetic lubricant. :

Broadly speaking, the properties requrred for an avrs.—
tion turbine lubricant are good high temperature stabil-
ity, good viscosity temperature characteristics, and load
- carrying ability, and the coupling of a- low viscosity at

-low temperatures with a low vs,pour pressure at high

temperatures.- These qualities are not simultaneously
-available from -any economically - sttractrve reﬁmng
~process applied to- a PELI'OIEHIII oil. L
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However, ‘it has. previously been suggested that com- -

- positions approecnmg these characteristics mey be for-

- mulated by using a major proportion of certain synthetic
- esters, in particular diesters and complex esters or blends

" “.those desired.

. The preferred synthetro lubncant base used in thrs.__
invention contains a -major proportton of compounds

..,havmg the followmg structural formulae

 R,O0CR,COOR’y

RgOOCR1COOR4OOCR3 | -
" R,;COOR,00CR’y . - -
~ Ry(OOCR,COOR,),00CR’;COOR’,
R3COOR( OOCRICO OR’é) OOCR'
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- of the two can be found havrng properties approaohmg o E
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atoms.
dine.

A complex.ester is eonsrdered. for the purposes of the

-present invention, to be an ester contarnmg three or.more
- ester groups linearly arranged. |

It has now been discovered thet salts -of -strong organic
bases, and compounds of the formula Ar(R;)R; where

© Ry and R, are each either a hydroxy group, a mercaptan
16

- -or.p substituted, and-where the:oxygen, sulphur or ni-

~~ trogen atoms of the two substituent groups R1 and Rz

~may form the heterocyoho atoms in-a hetero ring joining

group, :an.amine; group or a carboxylic acid .group, o, m

two o—earbon atomsin the aromatic nucleus-Ar and where
any or all the said. groups. .may. ‘be substituted by. other

‘groups such as alkyl amine ‘and: amide groups-able to.
stabilize the low-temperature. Viscosity eheracterrstlcs of o

Iubrlcatmg oils based .on synthetic. esters.

~The strong orgamc -bsse preferably has the general |
formula o | |
Rf”HN C—NEHR"”

Wherem R’, R” and R"" are aliphatic hydrocarbon groups
or hydrogen the groups desirably have not more  than
10 carbon atoms, particularly not more than 4.carbon
A particularly preferred orgamo base 1s guam-

Other salts which. may be used 1nclude the q_usternsry

ammonium salts having the generel formula

[H‘i:ir Rn]x .

“wherein Ry, R, R; and R, are ahphatte hydrocarbon
".groups_each_containing preferably not. more than 10 car-

. bon atoms, partlculsrly not more than 4 carbon atoms,

o and X is.an- anion, prefersbly earbonate, sulphate chlo-

ride or acetate. -
E‘xamples ‘of compounds within the seope of this in-

- _vention are catechol, hydroquinone, o- aminothiophenol,

‘In all the above formulae R; and R’y are the resrdues |

- of dicarboxylic acids: HOOCR;COOH. R, and R’y are |

- "the residues of monochydric alcohols: R20H Rz and
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| R’y are the residues of monocarboxylic acids: R;COOH.

“Rg:and R, are the residues of glycols: HOR40H

 -of ‘a:mixture of compounds. It is -preferred that the
:mouohydrro alcohols are, aliphatic aleohols, or ether al-
o _::-%;eohols, or thio-ether alcohols. - -

Some branching.in the hydrocarbon chain of the radr-"-
- type hereinbefore described and a minor and fractional

55 Pproportion of an additive compound -of -the formula

from 4 to 18 carbon atoms and only contains sulphur and Ar(R1)R2 as defined above.

The
. --monecarboxylic acids -are-preferably -aliphatic acids -hav- -

:-:"'-.'-cal R, is desirable, and the alcohols derived from the
- Oxo synthesis are particularly effective; generally R, has

. 0Xygen atoms  in thio-ether or ether linkages.
- ing up to 22 carbon atoms. The glycols are preferably

members -of the alLerne or polyalkylene glycol series,

~the formula (HO(CH,),OH where n is from'3 to.12.

The moleciilar weight-and structure -of the-esters:should
‘be such :that the resulting composition has a viscosity
_between 1 ¢s. and 20 cs., preferably 3t0 10, at 210°- F.
‘One disadvantage that has been experienced from the. :
o particularly -
“those containing complex esters in an . amount above

about 20% by volume, is that they exhibit a tendeney to
‘The reason for:

','use .Of lubricating. blends based on esters,

thicken on storage at low temperatures.

nis

" ..a number from 1 to 6 which need not necessarily be in-"
tegral :and, where it is fractional, represents the average

o0

60
particularly useful - ‘being the polyethylene glycols from

“diethylene glycol up to deoaethylene glycol or'diols of  perature above 100° C. snd filtering the reaction mixture. - a
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tlfus thlckenlng is ~not cleerly understood but 1t 1s un-

‘o-amino phenol,

benzoxuzole, merceptobenzthrazole,
1,4,2,benzoxazine, phenothlazme thianthrene, quinoxa-
line, resorcinol, pyrogallol ethyl salicyclate, ‘mono- or

di-butyl :salicylate, mono- or di-butyl phthalate, - salicyl

anilide, NN’ di-t-butyl - p-phenylene - diamine, 2,3,dihy-

- droxynaphthalene, and the corresponding naphthalene

derivatives, and guanidine carbonate, guanidine sulphate

-and guanidine- acetate; the-last three bemg guamdlne salts

of oxy acids. - |
Thus this invention co*nprrses a lubrlosut composition

consisting essentially of an ester type Iubricant of the

The present invention -also
eo*nprlses adding a small percentage of a salt of-a strong
orgsnto base, preferably an oil-inscluble salt-of a strorig
organic: base 1o a synthetic I=ubrreat1ng 0il composition,.
particularly a composition comprising a -blernid-of a com-
plex-ester and a di-ester, heating the mixture to a tem-

‘The proportion of the material used depends some-

‘'what on the thickening tendency of the lubricant and the

65 . improvement socught.

“'used will be not greater than 7% by weight, preferably -

' 'between 1% und 5%.
are those eontau:une about 1% or 2% additive.

additive used must be soluble in - the- lubricant and must
not itself be precipitated at any temperature hkely to be

Generally speaking, the amount _'

Pameularly useful compositions :

encountered by the lubricant in. service. . |
"The followmg ts,bles exemphfy the eﬂ‘ieauy of the addl-

“The
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lubricant had the following
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tives used in this invention. In the first table a fubricant
having the composition: . - | .

In the fourth table the
composition:

20 parts by weight complex ester f_rom sebacic acid, 20% complex ester* sample D

" 2-ethyl hexanol and polyglycol 200. - 20% DOS
"20 parts by weight dioctyl sebacate. 5 50% DNS

1-3.6% Acryloid 710
11% purified phenol

60 parts by weight dinonyl sebacate. ) -
-4-3.7 parts by weight Acryloid 710 (poly methacrylate

'~ ester). ~ *From sebacic acid, 2-ethyl bexanol and Polyglycol 200.
was used as the base oil. | 10 I - TABLE 4 N
: ,T!ILE 1 ) - _ ans - ; =
o . - - B » . K-’ V., ¢s. at ___405 B,
L - —40° F. :l Additive IR
Additive i —40° F. | K.V.,¢s., | Percent - S | Before |After —65°
o | K.V, es. | after —65° | increase | | ' - | soak | ¥, soak
| F.soaking | 15 | L - (17 hours)
Bateh Ao fe oo e 56851 7,780 38 Nl e 5,740 14, 450
D0 19, Catechol. oo cmum-- 5, 985 6, 160 2.9 907, Glycerol monostearate. - cemreameannaaa 6, 950 36, 000
Bateh B cimemmmam e 5, 645 12, 605 883 1% Hexachlorobenzene. o ——.---ccmomeammmnoooo- 5, 850 19, 280
DO~ 19, Catechol_ oo 6, 260 6, 380 1.9 : | | | ]
Bateh C o oo e oo - 5,435 - Solid foeameee o0 _ | | - - _ | - N
%o ....... %thichgl.f; -------- .g, gﬁg 1'5, gﬁg %?-5 it will be seen that the aromatic nucleus seems essential
. Poi scﬂzfo-a%h?ﬁoﬁﬂéﬁ'&f.ﬁ: " 5,805 ¢345| 125  and that other, substituents such as halogens appear 10
Do 1‘7$;hrglerciaptobenz- ! -6, 095 10,380 .| 70 . result in ineffective compounds. | S
' e \ 1t will be seen that the additive used in the- above

il

example had a dramatic effect in reducing the low tem-
perature thickening properties of three distinct batches
of ester lubricant that had themselves diverse properties
in this respect. S ST o

" The treatment with the salt of the strong organic base
is preferably carried out by heating the blend containing
more than 0.1%, preferably between 0.2% and 2% by
weight of the salt, with stirring, to-a temperature above
100° C., preferably between 170° C. and 190° C. for

Yn the second table the lubricant had the composition: 20

20% complex ester* sample D
20% DOS . : SER I

. 60% DNS L
4-3.85% Acryloid 710
41% purified phenothiazine |

- *From éebacic acid, 2-ethyl hexanol and Polyglycol 200.
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In the third table the lubricant had the fol

~composition:

' 30% complex ester* sample E
20% DOS
50% DNS

“43.6% Acryloid 710

*FProm -sebacie acid, 2-ethyl hexanol and Poljrgiycnl 200.

lowing 55

60

TABLE 2 a time between 5 and 120 minutes, preferably 10 and 60
T - - - - minutes, and then filtering the reaction mixture. ' -
K 'V' 13—4U°F 35 ) ' . : - a : e
o e . & - ~ The mixture usually precipiiates a small-amount-of -a
Additive | | dark coloured resinous material and the colour -of the
ot o - . . . oy ., ® . e s P
Befote Affer ~65° _ synthetic lubricating oil composition is improved. - 5*

. 27 1 (@7 hours) The treatment does not appear to affect, significantly,
e —— | &0 the viscosity of the blend at 100° F. or the viscosity in-
59;1.5%._.h..l_-.'..-_-';.,_;.'i_-' ___________ g {ég- o 1‘;,‘3%3 dex. | S - :

- ateehnol . o e s e imme el cmae s R _' : ) . . . - .
500 FLyATOQUIONG. oo oo oo oo T T30 | | 7340 The following example illustrates one embodiment of
907 Resorcinol: .. o—__. S 7,950 | 7870 - the present imvention. | | -
- 907 2.3 dihydroxy naphthalene . ~cccecwe-t 7,510 7, 400 - | |
197 N acyl p-amino phenol ' e - 5,830 6, 310 - 'Example
207 pyrogallol - Ll 7, 860 7, 470 45 | _ | o |
1% DYTogallol 2o oo oot st Fomee 6, 360 6260 45 A complex-ester di-ester blend was made up of 60%
Complex Ester* Sample (e) in same blend: | | . - T n g
S R T N B, 740 j0,620 by volume of a complex ester and 40% by volume of -di--
19, pyrogallol .o e _ 6, 610 6, 920 | - | " ~
| 2% Gth?fS&liBYlatB-......_..__....._-......-....--_....-____' 5, 405 5, 080 - HOHYI Sebaca’-te' The_co'm}?lgx ESter was Prepa’re{l from
1;@%_13%11:{;1 ﬁ%lﬁc%ﬂ?te_-__.__-__-;_-_; ___________ : g %{ig -g, ggg - _nonyl alcohol, sebacic acid and polyglycol 200  (pre-
192 butyl phthalate . eemaa , , .' S bz 1 e TE
R D thalater . S - 5290 50 ‘dominantly tetra-ethylene glycol) by forming the half-
19 salicyl anilide...oooooocooooooooof G2 7350 2V ester of the polyglycol and the acid m a first stage, and
2% NN’ di-tert butyl p-phenylene diamine.- 6, 245 9,125 esterifying the acid product so formed with the mono-

hydric alcohol in a second stage as described and claimed
“in our British specification MNo. 666,697. This blend was
heated, with stirring, with 1% by weight of guanidine

carbonate at 180° C. for 15 minutes. .A small-amount,
comparable to the amount of added salt, of a dark brown
resinous material precipitated and carbon dioxide was
evolved. The reaction mixture was filtered. o

" The following table shows the effect of this treatment:

il

+19% purified phenol . e
~ T X o Before After -
. *From sebacic acid, 2-ethy! hexanol and Polyglycol 200. treatment | treatment
TABLE 3 Tnitisl viscosity at —40° ¥'. (Centistokes).._..- 11,500 | 11,770
- - 65 Viscinasit% 3(1;0_41?0 tF}.{af)ter 17 hours storage at | 60 0'00 | 1'2 3 A
—40° F. (Centistokes) .. commauan-- em——— 3 , 36
- | K. V., cs. at —40° F. Colottr T Roe oo e o151 . 13
Additive - . - Viseqsi_ty_ at 100° F, (C ntistokes) . .- __.'_ ______ 57.8 61,2
| | Soa (17 Bours) " The present invention may, of course, be applied to
o E e 7o synthetic lubricating o1l compositions which contain added
N e e o 6,780 solid materials such as, for example, anti-oxidants, anti-wear
19, Catechol oo e m - 7,655 9, 005 acents and V.. improvers. o
27 Catechol ... e R 450 | 8 655 gWh clai P |
1% ReSOreinol. - oo -iommmm- S 7, 890 gol0  yvhat we claimis: - o R
‘2% Resoreinol... ... e e me oo g, 376 9, 596 " 1.- A process for improving the low temperature -vis-

M
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75 " cosity of a synthetic lubricating composition, sald com-



5

pesm@n eensmtmg essentially of a bIend having a vis-
~ cosity at 210° F. in the range of 1 to 20 cs. of a complex

ester prepared from nonyl alcohol, sebacic acid, and a
polyethylene glycol of 2 molecular We1ght of about 200,
by forming a half ester of the polyglycol and the acid
in the first stage, and esterifying the acid product so

2,011,368

formed with the ‘monohydric alcohol in a second stage

and a di-ester eens,tstmg essentially of dI-HOIIYI sebacate,
said process comprising adding to said blend in the range
of 0.1 to 2.0 weight percent of a guanidine salt of an
oxy acid, heating said mlxture above 100° C. and ﬁltermg
said mixture. - -

2. A process for nnprovmg- the low temperature Vvis-
cosity of a synthetic lubricating composition, said com-

position comprising a blend of 60% of a complex ester -
-~ prepared from nonyl alcohol, sebacic acid, and a poly-
ethylene glycol of a. molecular weight of about 200, by

forming a half ester of the polyglycol and the acid in

the first stage, and esterifying the acid product so formed
- 20
- weight of about 200, by forming a half ester of the poly-

- with the monohydric alcohol in a second stage and 40%

of a di-ester cens1stmg essentially of dl-nenyl sebacate, said

10
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ing said mixture between about 100° C. and 1950° C.
for about 5 to 120 minutes, filtering it to remove precipi-

‘tated resinous material, and reeovermg a synthetic Iu-

bricant improved in coler and in resistance to thicken-

‘Ing upon storage at low temperatures.

4, A synthetlc lubricating composition improved in
color and in resistance to thlekenmg upon storage at

low temperatures formed by preparing a mixture con-
sisting essentially of a synthetic dlearboxyhe acid ester

lubricant having a viscosity at 210° F. in the range of

1 t0 26 cs. and in the range of 0.1 to 2.0 weight per-
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process comprising adding to said blend in the range of -

0.1 to 2.0 weight percent of guanidine carbonate, heat- -

- ing the mixture so obtained to a temperature of 180° C.,

maintaining said mixture at said temperature for ﬁfteen

25

- minutes whereupon a small amount of a resinous ma- |

terial comparable to the added amount of carbonate is
precipitated and carbon dioxide is evolved, and filtering
said mixture to remove said precipitate. |

3. A process comprising adding to a synthetic di-
carbexyhc acid ester lubricant havmg a viscosity at 210°
F. in the range of 1 to 20 cs., in the range of 0.1 to 2.0
welght percent of a guamdme salt of an oxy acid, heat-

cent of a guanidine salt of an oxy acid, heatmg said

‘blend between about 100° C. and 190° C. for about 5 to

120 minutes and filtering. to remove preelpltated resmous
materlal S S
“5. A s Jfntheue lubricant unpreved in eoler and in re-_

- sistance to thickening upon storage at low temperatures,
formed by reacting a lubricant consisting essentially of a
- blend of a complex ester prepared from nonyl alcohol,

sebacm acid, and a polyethylene glycol of a molecular

glycol and the acid in the first stage, and esterifying the
acid product so formed with the monohydric alcohol in
a second stage and a di-ester consisting essentially of di-
nony! sebacate within the range of 0.1 to 2.0 weight per-

cent of a guanidine salt of an oxy acid, heating the mix-

~ ture so obtained above 100° C. and ‘iltermg o remove

30

~ precipitated resinous material.
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