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My invention relates t0 an - improved Iubricat-
ing composﬂ;ion espemally adapted for use, in the
lubrication of - steain tulbmes “such " as marlnn
steam turbines.

In the operation of steam turbines it is-not pog-
sible to entirely avold seepage of water into the
oiling system from the steam seahng glands which
surround the turbine 8haft. - For-this reason it is
necessary -to ‘add to turbine itibricating o1ls in
order to prevent corrosmn of metal parts within
the oiling system, & material ‘effective as & TUsh-
inhibitor. ~Such materla] to-be satisfactory, must
net be capable of promotmg the forrtation ofa
stable ‘dil-water ‘emiilsion:

The improved lubricating composmon of my in=-
vention is ¢haracterized in that it depends for-its
rust-inhibiting - éffedt on:the presence therein of
an alkylmercaptcacetlc weld and an alkylsulfinyl-
acetic acid. |

The alkylmercapte» and’ elkylsulunyl- 4618s
adapted for usé in my eomposntion aré those -
which the alkyl group contams at-least 12 carbon
atoms, - TAus, the alkylmercaptoacetlc acid: may
he, for example; hexadecylmercaptoacetlc gcid-or
ocetadeoylmercaptoacetlc gcid; while the' alkylsul-
finylacetic acid may bé,-for éxample; ‘hexadecyl-
sulfinylacetic’ “a¢id’ of - ocetadecylsulﬁnylecetm
acid. - Other ‘suitable’ ‘combindtions include .do-
decylmercaptoacetic’: ‘aeid . dnd’ dodecylsulfinyls
acetie acid,’ Neptadecylmercaptoacetic acid and
heptadecylsulfinylacetic acid, ete. -Although pref-
erable, it is not-essential that the alkyl group of
the  mercapto-acid contain:the same, number, of
carbon atoms as the alkyl group.of the sulfinyl=
acid.

The total welcrht of the acids in my composition

can be varied depending upon the degree of pro-.

tection required but in the compos1t1on as T ordi=
narily prepare it, the weight of theacids is equiva-
lent to from: about 0.025 to- about 1.0% of the
weight:of the base:oil. Therelative pr oportion of
mercapto-acid and. sulﬁnyl- cid. may - also, vary
and within -a-wide range; but the mercapto-acid
should glways predominate, It is generaily ads
vantageous to limit the amount of sulfinyl- acid to
5-209% on the total weight.of the acids.

It is my usual practice to add the two acids to
‘the base oil in admixture and since the sulfinyl-
acids represent oxidation products of -the mer-

" ¢apto-acids, it is convenient to prepare the mix-
ture by .the bartial oxidation of ‘the particular
mercapto-acid it is desired to use. ~The partial
oxidation is with advantage carried out using
hydrogen peroxide as the oxidizing agent and in
the presence of a suitable solvent. The following
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‘heatéd to boiling: (138=140°.F.)..

253—48.6) :
2
laboratory run s dllustrative:: 4.1 gms. .(0.012
molé): of crude octadecylmercaptdacetic acid were
added. to 150 ce. -of acetone, and the mixture
Thereafter 0.22
gm. of .30% hydrogen . peroxide (equivalent :to
0:0018 ‘mole 'of Ha0s;-or:15%. of the theoretical
amount for ecomplete oxidation). was. added, fol-
lowing, which the:mixture; was ;refluxed .gently
for.Seven hours.  'The :solition was then poured
into 125 cc. of. Water snd the thus precipitated
mixture of -Ocetadecylmercaptoacetic :and: octe-
decylsulfinylacetic acids was filtered off, Was"xed
With water, and dried in air.

“~The ootadecy]mercaptoacetlc acid employed in
the aboVé run was prepared in accordance with
the fo]lowmg eqgudtions:

i RSH+KOH->RSK+H20 ,
RSK+ClCHzCOONaﬁRSOHzCOONa-l—KC.l
RSCHzCOONa+HC1->RSCH2COOH+N&CI

The procedure employed was as follows: An
agueous potassium hydroxide solution, previously
prepared by adding 12:8 gms. of potassium hy-
droxide to 75 cc.-of water, was added to 500 cc. of
methanol. Tothis mixture was added, with stir-
ring, 57.2 gms: (8.20 mole) -of octadecylmercap-
tan. Partial precipitation of the potassium mer-
captlde took: place :and the temperature of i the

. mixture rose from 85° F. to 98° P A previously

prepared aqueous sodiwm monochloroacetate 80~
1utich ‘was then -added, ‘with stirring. Reaction
was rapid, a precipitate: forming in..1-2:minutes
and increasing in bulk until, in 10-15 minutes, the

‘ : mixtiie represented a thin slurry This consxst-
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ency was mainta. ed throughout ‘the reaction
which’ was contlnued for one. hour _At.the end
of the hour durmg Which a max1mum tempera~
ture of 108°.F. was reached ‘fhe mixture was acidi-
fisd with Hydrochloric :acid, and the . methanol
distilled. .'The olten Tesidue -was washed with
hot water (175-185°F.). until the wash water was
neutral'to, methyl orange. . The product was then
allowed fo:stand untll suspended water had set-
tled; after which 1t was allowed to cool and solidi-
fy.. 'Thé recovery of - érude octadecylmercapto-
acetic acid was 70,5 gms., slightly above theoreti-
cal.

It is not to be understood from the foregoing
that my invention is predicated on any particular
method  of preparing the mercapto or ‘sulfinyl-
acid as any suitable method may be used.
~ The suitability of a compounded oil for applica-
tion as & marine turbine oil is now conventionally
gauged by testing it according to (a) a procedure
prescribed. by the American Soclety of Testing




SRR 2,477,356 o

Materials and identified as specfication D665-42T,
“Rust-preventing characteristics of steam tur-
bine oil in the presence of water,” and (b) a pro-
cedure commonly known as the “Navy emulsion
test” which will be found described in section IV,
part 5, of the Federal Standard Stock Catalog,
heing designated therein as “Emulsion test for
lubricating oils.”  Of late it has been the prac-
tice to substitute synthetic sea water for the dis-

stilled water called for by the A. S. T. M. test;-

in fact this is required by United States Navy

Turbine oil specification 14-0-15 (INT) of March

10.

4
base .oil 0.055% of a mixture of hexadecylmer-
captoacetic acid and hexadecylsulfinylacetic acid
containing slightly less than 15% of the sulfinyl-
acid, the result was OK-16 minutes for both dis-
tilled' and salt water.

I claim: N

1. An = improved - lubricating composition
adapted for-use as g turbine oil comprising a
petroleum oil having compounded therewith an
alkylmercaptoacetic acid and an effective but
relatively smaller quantity of an alkylsulfinyl-

-acetic acid, the alkyl group of each of the acids

1,1943. The Navy formula for synthetic sea water ,

Is as follows, the proportions being per-liter-of

distilled water:

= .. . . Grams
Naci —————— e e Cidmn LAl 25.0
MgCL26H0 - ‘11.0
CaCla 1.2
NaaSOs4 — 4.0

My lubricating composition brepared to contain
from 0.04 to 0.05% on the base oil of a mixture
of ~octadecylmercaptoacetic’ and octadecylsul-
finylacetic acids containing from 10-15% of the
sulfinyl-acid or from 0.05 to 0:06% on the base
oil of a ‘mixture of hexadecylmereaptoacetic and
hexadecylsulfinylacetic acids containing. from
10-15% of -the sulfinyl-acid successfully passed
each of the above tests; including the modified

A. 8. T, M, lest. In these tests I used as the bage °

oil a neutral distillate having the following prep-
erties: s B L : ;

API gravity . _____ o o I grgo
Plash o il 460° =,
Five o 520° &
Saybolt viscosity: : . -
@ 100° F__ol. i _lo-i_l__ 4310 see.l
o il '190.3 sec.
@210°F_ .- 57.16 sec.!
81.9
. +5
2V
0.03%
0
0 E
0.13%
1114
Navy emulsion: L :
H:0 .......'.;..._...._-.._____._’_.. ________ OXK 3 min.
NacCl .. e e S

OK-1 min.
* Calculated from kinematie viscosity.,
Each of the test samples gave an “A” rating in
the modified rust test i, e., there was no detectable
corrosion of the test strip. Moreover, there was
no coating or etching of the strip. In theé emul-
sion test, the period required for clear settling
varied but the result was satisfactory in every
instance. The result on a blend prepared by add-
ing to the base oil 0.045% of the mixture of acids
produced as described supra by the oxidation of
octadecylmercaptoacetic acid - was  OK~30 min-
utes for distilled water and OK-11 minutes for
salt water. On a blend prepared by adding to the

15

containing- at least. 12 carbon atoms, the acids
being present-in -an amount sufficient to impart

& corrosion-inhibiting property to the composi-

tion but not over 1% on the weight of the oil.
2.;An’. improved lubricating. composition
adapted for use as a turbine oil comprising a pe-

- troleum oil having compounded therewith from
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5 file of this patent: —

0.025 to 1.0% on the weight of the oil of 3 mix-
ture of an alkylmercaptoacetic acid and an alkyl-
suifinylacetic acid the latter acid being present
in aw effective, though relatively smaller, propor-
tion than the alkylmercaptoacetic acid, the alkyl
group of each of the acids containing at least 12
carhen atoms. . L
3. An- improved lubricating = composition
adapted for Use as a-turbine oil comprising a pe-~
troleum oil having compounded therewith from
0.025 to 1.0% on the weight of the oil of a mix-
ture of an alkylmercaptoacetic acid and the cor-
responding  alkylsulfinylacetic - acid containing
from 5-20% -by weight of the sulfinyl-acid, the:
alkyl group of the acids containing at least 12
carbon atoms. SR }
4. An -improved . - lubricating. composition
adapted for use as a turbine oil comprising g pe-
troleum oil having compounded therewith from
0.04 t0 0.05% on the weight of the oil of 2 mix-
ture of octadecyclmercaptoacetic acid-and .octa-
decylsulfinylacetic acid- containing from 10-15%
by weight of the sulfinyl-acid. B S
5. An. . improved . lubricating -composition.
adapted -for use as a-turbine oil- comprising a
petroleum oil having compounded therewith from
0.05 to 0.06% on the weight of the oil of a mix-
ture of hexadecylmercaptoacetic acid and hex-
adecylsulfinylacetic acid containing from 10-15%
by-weight of the sulfinyl-acid; P
: STEPHEN J. WAYO.
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