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My invention relates to an improved lubricat 
ing composition especially adapted for use in the 
lubrication of Steam turbines, such as marine 
Steam turbines. 

In the operation of steam turbines it is not pos. 
sible to entirely avoid seepage of water into the 
oiling System from the steam sealing glands which 
surround the turbine shaft. For this reason it is necessary to add to turbine lubricating oils in 
order to prevent corrosion of metal parts within 
the oiling system, a material effective as a rust e satisfactory, must inhibitor. Such mater be 
not be capable of promot the formation of a 
stable oil-water emulsion. . . . . . . . . . 
- The improved lubricating composition of my in 
vention is characterized in that it depends for its 
rust-inhibiting effect on the presence therein of 
an alkylmercaptoacetic acid and an alkylsulfinyl 
acetic acid. . . . . . . . . . . .. 
The alkylmercapto a 

adapted for use in rin 
which the alkyl group contains - , i. 
atoms. Thus, the alkylmercaptoacetic acid may 
be, for example, hexadecylmercaptoacetic acido 
ocetadecylmercaptoacetic acid, while the alkylsul 
finylacetic acid may be, for example, hexadecyl 
sulfinylacetic etadecylsulfinylacetic 

tions include do 
d 

acid. Other suitable combin v decylmercaptoacetic acid and dodecylsulfinyl 
acetic acid, heptadecylmercaptoacetic acid and 
heptadecylsulfinylacetic acid, etc. 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 
acid. ... - - - - - - - - - - - - . . . . . . . . . . . . . . . . 
The total weight of the acids in my composition 

can be varied depending upon the degree of pro 
tection required but in the composition as I ordi 
narily prepare it, the weight of the acids is equival 
lent to from about 0.025 to about 1.0% of the 
weight of the base oil. The relative proportion of 
mercapto-acid and sulfinyl-acid. Inay also, Vary 
and within a wide range, but the mercapto-acid 
should always predominate. It is generally ad 
vantageous to limit the amount of sulfinyl-acid to 
5-20% 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 
capto-acids, it is convenient to prepare the mix 
ture by the partial 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 

group of the sulfinyl 
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laboratory run is illustrative: 4.1 gms. (0.012 
mole), of crude octadecylmercaptoacetic acid were 
added to 150 cc. of acetone, and the mixture 
heated to boiling (138-140°F.). Thereafter 0.22 
gm. of .30% hydrogen, peroxide (equivalent to 
0.0018 mole of H2O2, or 15% of the theoretical 
amount for complete oxidation) was added, fol 
lowing, which the mixture, was refluxed gently 
for seven hours. The solution was then poured. 
into 125 cc. of Water, and the thus precipitated 
mixture of ocetadecylmercaptoacetic and octa 
decylsulfinylacetic acids was filtered off, washed 
with water, and dried in air. - 
The octadecylmercaptoacetic acid employed in 

the above, run was prepared in accordance with 
the following equations: 

... RSH-i-KOH-RSK+H.O 
RSK-4-CICH2COONa->RSCH2COONa+KCi 
RSCH3COONa--HC1->RSCH2COOH--NaCl 
The procedure employed was as follows: An 

aqueous potassium hydroxide solution, previously 
prepared by adding 12.3 gms. of potassium hy 
droxide to 75 cc. of water, was added to 500 cc. of 
methanol. To this mixture was added, with stir 
ring, 57.2 gms: (0.20 mole) of octadecylmercap 
tan. Partial precipitation of the potassium mer 
captide took place and the temperature of the 
mixture rose from 85 F. to 98° F. A previously 
prepared aqueous sodium monochloroacetate so 
lution was then added, with stirring. Reaction 
was rapid, a precipitate; forming in 1-2 minutes 

5 minutes, the 
Erry. This consist 

throughout the reaction. 
one hour. At the end 
a maximum tempera 
the mixture was acidi 

ochloric acid, and the methanol 
he molten residue was washed with 

intil the wash water was 
". . . . . . . . . . . . the product was then 

allowed to stand until suspended water had set 
tled, after which it was allowed to cool and solidi fy. The recovery of crude octadecylmercaptor 
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. 

he suitability of a compounded oil for applica 
tion as a marine turbine oil is now conventionally 
gauged by testing it according to (a) a procedure 
prescribed by the American Society of Testing 
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Materials and identified as specification 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, 
being designated therein as “Emulsion test for 
lubricating oils.” Of late it has been the pract 
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 
1, 1943. The Navy formula for synthetic sea water 
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base oil 0.055% of a mixture of hexadecylmer 
captoacetic acid and hexadecylsulfinylacetic acid 
containing slightly less than i5% of the sulfinyl 
acid, the result was GK-16 minutes for both dis 
tilled and salt water. 

I claim: - 
1. An improved – lubricating composition 

adapted for-use as a 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 

is as follows, the proportions being per liter of distilled Water: 
- Grams 

NaC - a - - - - - - - - - - - - - - - - - - - - - ------------- 25.0 

MgCl26H2O ------------------------------ 1.0 
CaCl2 -----------------------------------, 1.2 
Na2SO4 --------------------------------- 4.0 
My lubricating composition prepared 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 hexadecylmercaptoacetic and 
hexadecylsulfinylacetic acids containing from 
10-15% of the sulfinyl-acid successfully passed 
each of the above tests, including the modified 
A. S. T. M. test. In these tests I used as the base 
oil a neutral distillate having the following prop 
erties: - s 

API gravity-------------------------27.2 
Flash ------------------------------ 460 i. 
Fire ------------------------------- 520 F. 
Saybolt viscosity: - - - - 

(0.100 F---------------------- 431.0 sec. 
(D130 F----------------------190.3 Sec. 

. (210 F----------------------- 57.16 Sec. 1 
Wiscosity index.-------------- - - - - - - - - 31.9 

Four ----------------------- -------. 5 
Color---------- --------------------.2% 
Conradson carbon----------- -------. 0.03% 
Ash. - - - - - - - - - - - - - - - - - - - - - - - 

Acid ----------------------- . 
Sulfur ----------------------------- 0.13% 
Specific dispersion.------ sm as all -- - - - - - - 11.4 
Navy emulsion: . . . . . . . . . . . . . . 

HaO--------------------------- OK 3 min. 
NaCl -------------------------- OK 1 min. 

Calculated from kinematic viscosity. 
Each of the test samples gave an "A" rating in 
the modified rust testi.e., there was no detectable 
corrosion of the test strip. Moreover, there was 
no coating or etching of the strip. In the 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 
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containing at least. 12 carbon atoms, the acids 
being present in an amount sufficient to impart 
a 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 
0.025 to 1.0% on the weight of the oil of a mix 
ture of an alkylmercaptoacetic acid and an alkyl 
suifinylacetic acid the latter acid being present 
in an effective, though relatively smaller, propore 
tion than the alkylmercaptoacetic acid, the alkyl 
group of each of the acids containing at least 12 
carbon atoms. - . . . 

3. An improved lubricating composition 
adapted for use as a turbine oil comprising a per 
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. ... 

4. An improved lubricating composition 
adapted for use as a turbine oil comprising a pe 
troleum oil having compounded therewith from 
0.04 to 0.05% on the weight of the oil of a mix 
ture of octadecyclimercaptoacetic acid and octa 
decylsulfinylacetic acid containing from 10-15% 
by weight of the sulfinyl-acid. ... . . . . . - - 

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. - 
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