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ESTERS OF 1,1-BIS-(HYDROXYCARBONYLMETHYLTHIO) -1-PHENYLETHANE -

ANTI-RUST ADDITIVES TO LUBRICATING OILS

S.F. Osmanova, S.A. Sardarova, F.A. Mamedov

Acad. A.M. Quliyev Institute of Additive Chemistry
National Academy of Sciences of Azerbaijan

AZ1029, Baku, Beyukshor highway, block 2062, e-mail: sabiyal7@mail.ru

Various 1,1-bis-(alkoxycarbonylmethylthio)-1-phenylethanes have been obtained through the
esterification reaction of 1,1-bis-(hydroxycarbonylmethylthio)-1-phenylethane with diverse aliphatic
alcohols. The compounds have been examined as additives to M-8 and M-12 oils.

It found that the synthesized compounds essentially improve anti-rust (protective) properties of oils.
The Dbest results go to 1,1-bis-(tridecyloxycarbonylmethylthio)-1-phenylethane which at a
concentration of 1% excels by its anti-rust properties an urea succinimide additive (CZM) taken as

comparison standard.
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INTRODUCTION

The development of mechanical
engineering and the toughening of requirements
to the quality of lubricating oils have led to the
expansion of works over creation and
subsequent application of anti-rust (protective)
additives in oils. Note that the need in anti-rust
additives is also apparent at fuel pumping, long-
term storage in tanks of cars or metal containers,
as well as at essential watering, for example, on
sea and river transport. Corrosive effect of fuels
on metal leads to the pollution of fuels with
corrosion products which worsen pumpability of
fuels and their anti-wear properties.

Note that the material of pipelines,
storage and fuel tanks also deteriorates from
corrosion[1].

Anti-rust additives can be used in the oils
applied in the regions with humid tropical
climate, in coastal areas with high concentration
of salt or corrosive gases in the air.

Protective effect of anti-rust additives
lies in the formation on metallic surfaces of the
protective film that prevents the impact on car
components of organic acids contained in oils
and formed by oxidation in the presence of
humidity which get into oil in operation, as well
as substances aggressive to some metals [2].

Currently, as anti-rust additives there are
used AKOP-15 [3], CUM, CUAII, HI-107,
synthetic fatty acids and their esters and amides
[4], petroleum and synthetic sulphonates,
nitrated oils, urea succinimide, there is also
known antirust additive based on the mixture of
succinic anhydrides.

Despite intensive research work on the
subject, there are still relevant issues of
synthesis of new effective anti-rust additives,
based on the available reagents.
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EXPERIMENTAL PART

Taking into account the above-
mentioned and the continuing research work
[5,6] and believing that the combination of
sulfide sulfur with ester group could improve

H,C

their protective properties we examined
(investigated) esters of 1,1-bis-

(hydroxycarbonylmethylthio)-1-phenylethane of
the following structure

SCH,COOR

SCH,COOR

R:C2H5-, C4Hg-, C8H15-, C13H27 -which
were synthesized as anti-rust additives to
lubricating oils.

As oil there were used M-8 and M-12
motor oils.

Complex esters of 1,1-bis-
(hydroxycarbonylmethylthio)-1-phenylethane
are easily dissolved in lubricating oils and cause
no undesired changes in their physical and
chemical properties.

Research was performed in accordance

with TOCT 9.054-75 (State Standard) in
different mediums: in a humidity chamber (I"-4)
at high values of relative humidity; in the
seawater (25% solution of sodium carbonate in
distilled water) for 24 hours and under influence
of hydrobromic acid for 4 hours. As a control,
there were investigated oils without ester
addition, as well as with CHUM (urea
succinimide) additive taken as comparison
standard. Results of the research are shown in
table.

Table. Results of the research into 1,1-bis-(alkoxycarbonylmethylthio)-1-phenylethanes in M-8 and
M-12 oils as anti-rust additives

Ne | Oil with additives of | Concentration, Corrosion, %
the formula % Humidity Degree of Displacement of
chamber destruction in HBr
HiC._ SCH,COOR (T-4), electrolyte (method-5)
SCH,COOR 240 hours solution 4 hours
(method-4),
24 hours
1 |[M-8 oil without - 55 70 60
additive
2 M-12  oil  without - 60 80 50
additive
3 | Sample without oil, - 100 100 80
without additive
4 | M-8 oil with additive 0.5 125 - -
(R:C2H5)
5 | M-8 oil with additive 0.5 8 - -
(R:C8H15)
6 | M-8 oil with additive 0.1 3 - -
(R=Cy3H27)
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7 | M-8 oil with additive 1 0 1 0
(R=Cy3H27)

8 | M-12 oil with additive 0.5 2 15 17.5
(R:C4Hg)

9 M-12 oil with additive 0.5 3 5 22
(R=C13H27)

10 | CHM (standard) 1 6.5 7 6.5

Table data show that the researched
esters of 1,1-bis-(hydroxycarbonylmethylthio)-
1-phenylethane are notable for reasonably high
level of indexes. Thus, indicators of oils in the
absence of additives are worse by more than 10-
15 times.

For example, when inserting tridecyl
ester of 1,1-bis-(hydroxycarbonylmethylthio)-1-
phenylethane (compound 6) at a concentration
of 0.5% into M-8 oil, the corrosion of plates in
the humidity chamber falls from 55% to 3%,
while its concentration growth up to 1%
completely prevents the corrosion of plates both
in the humidity chamber both in the presence of
HBr acid but in the seawater it makes up just
1%.

The best results in the humidity chamber
among the examined samples in M-12 oil at a
concentration of 0.5% fall on butyl ester of 1,1-
bis-(hydroxycarbonylmethylthio)-1-
phenylethane, and in the seawater on tridecyl

ester of 1,1-bis-(hydroxycarbonylmethylthio)-1-
phenylethane.

High efficiency of esters of 1,1-bis-
(hydroxycarbonylmethylthio)-1-phenylethanes,
is obviously due to the presence of 2 fragments:
-C-S-C- and 2 - COOR groups in the molecule.
The combination of these fragments in the
molecule of the compounds ensures the
necessary level of protective properties of
lubricating oils, both due to the sorption of
esters on the surface of metal parts of the engine
by the oxygen atom of the carbonyl group and
the formation of a solid sulfide layer, as well as
through the synergistic effects.

To sum up, the results of the tests go to
show that the esters of 1,1-bis-
(hydroxycarbonylmethylthio)-1-phenylethane
exhibit high protective properties and can be
used as effective anti-rust additives to
lubricating oils.

REFERENCES

1. Danilov A.M. Primenenie prisadok v
toplivah [Application of additives in

fuels]. Handbook. Sankt-Peterburg :
Himizdat Publ.,, 2010, 368 p. (In
Russian).

2. Gnatchenko I.1., Borodin V.A., Repnikov
V.R. Avtomobilnye masla, smazki i
prisadki. [Motor oils, lubricants and
additives]. Moscow: AST Publ., 2000,
268 p.

3. Puzevich N.L., Podchinok V.M., Shehter
Ju.N. i dr. Zashhitnaja prisadka dlja

prigotovlenija raboche-konserva-
cionnogo masla [Protective additive for
preparation of corrosion-preventing oil].
Patent RF no. 2136723, 1999.

4. Klimova T.A., Glinchak S.I., Kotin E.B.
i dr. Prisadka k uglevodorodnomu
toplivu [Additive to hydrocarbon fuel].
Patent RF no. 2009174, 1994.

5. Sardarova S.A., Osmanova S.F.,
Mamedov F.A., Gamidova Sh.Y.
Synthesis and research of 1,1-bis-
(hydroxycarbonylmethylthio)-arylethane

KiMYA PROBLEMLORI Ne 4 2017



386 ESTERS OF 1,1-BIS-(HYDROXYCARBONYLMETHYLTHIO) -

esters. Kimya Problemleri - Chemical arylethanes esters as multifunctional
problems. 2015, no. 3, p.319-322 (In additives to lubricating oils. Azerbaijan
Azerbaijan). Neft Teserrufati - Azerbaijan Oil

6. Sardarova S.A., Osmanova S.F., Industry, Baku, 2016, no. 7-8, p. 46-48.
Mamedov F.A., Abdullayev B.1. 1,1-bis- (In Azerbaijan).

(hydroxycarbonylmethylthio)-1-

1,1 -BiS-(HIDROKSIKARBONILMETILTIO)-1-FENILETANIN MUROKKOB EFIRLORININ
SURTKU YAGLARINA PASLANMAYA QARSI ASQAR KIMI TODQIQI

S.F. Osmanova, S.0. Sardarova, F.O. Mammadov

AMEA-min akad. O.M. Quliyev adina Asqarlar Kimyas: Institutu
AZ 1029, Baki, Boyiiksor sossesi, 2062-ci moh.; e-mail: sabiyal7@mail.ru

1,1-bis—(hidroksikarbonilmetiltio)-1-feniletanin  alifatik spirtlorla eterifikasiya reaksiyast ilo
muxtalif 1,1-bis-(alkoksikarbonilmetiltio)-1-feniletanlar alinmisdir. Sintez olunmus birlagmalar M-8
Vo M-12 siirtkii yaglarmmin paslanmaya garst (mihafizaedici) xassalarini nazara ¢arpacaq daracada
yvaxsilagdirir.

Acar sozlar: 1,1-bis-(hidroksikarbonilmetiltio)-1-feniletan, murakkab efirlar, paslanmaya qars:
asqar, stirtkii yaglari.

S®HPBI 1,1-bHC-(IT'HIPOCHKAPbOHH/IMETH/ITHO)-1-O®EHH/ITAHA -
AHTHP/KABEHHBIE ITPUHCA/IKH K CMA309YHBIM MAC/IIAM

C.®. Ocmanosa, C.A. Capaaposa, ®.A. Mamenos

Hnemumym xumuu npucadok um. akao. A. Kynuesa Hayuonanonoti AH Azepbaiioscana
AZ 1029, 2.baky, beroxwopckoe wocce, keapman 2062, e-mail: sabiyal7@mail.ru

Peakyueii smepupuxayuu 1, I-6uc-(euopoxcuxapbonurmemunmuo)-1-ghenunsmana c
anugamuueckumu cnupmamu noayuensvl pasiuunvie 1, 1-6uc-(arkoxcuxapoonurmemunmuo)-1-
Genunsmanvi. Cunmesuposannvle COCOUHEHUS 3HAYUMENLHO  VIAVYUAIOM  AHMUPHCABETIHbLE
(3awumnule) ceoticmea cmazounvix macea M-8 u M-12.

Knrwoueevie cnosa: 1,1-ouc-(cudpoxcuxapbonurmemunrmuo)-1-gpenunsman, Crnooicnvie 3¢hupul,
AHmMupIHCcasenas npUcaokd, CMa3ouHblie Macid.
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