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MULTIFUNCTIONAL ADDITIVES TO LUBRICATING OILS

Academician of ANAS V.M.Farzaliyev, I.D.Gulaliyev, S.M.Veliyeva,
N.N.Zeynalova, E.A.Nagiyeva

In order to expand the range and efficiency of sulfonate additives the possibility of obtaining
on the basis sulfomethylated dialkylphenols, synthesized by repeated alkylation of technical nonyl
phenol and alkyl (Cs-C12) phenol by the ethylene oligomer of fraction (C10-C14) was investigated.

Developed basic and medium alkaline calcium hydroxydialkylbenzylsulfonates are completely
soluble in vase oils, are characterized by good physicochemical and functional properties and by
quality indicators slightly differ among themselves. Being the additives of multifunctional action
they vastly improve the detergent, dispersant, anti-corrosive properties and stability against oxida-
tion of lubricating oils and by efficiency exceed foreign analogue- Hightech 6060M additive.
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One of the main types of detergent — dis-
persing additives to lubricating oils is strongly
alkaline sulfonate additive, produced from pet-
roleum oil and synthetic alkylaromatic hydro-
carbons [1]. Therefore, extensive studies are
currently carried out on advancement of sulfo-
nate production technology, improvement of its
quality, expansion of variety and improvement
of environmental performance [2,3].

In order to obtain sulfonate type effective
multifunctional additives, we studied the possi-
bility of their synthesis, using available raw
material-technical alkylphenols. Origin nonylp-
henol and alkyl (Cs-C;,) phenol are produced
using trimer propylene and polymer distillate,
and generally are presented as monoalkyl deri-
vatives.

Previously it is recognised that the speci-
fied alkyl phenols are not suitable for synthesis
of sulfonate additives, because their salts are
not oil-soluble and they are ineffective.

The increase of oil solubility and additive
efficiency was achieved as a result of repeated
alkylation of origin alkylphenols by ethylene oli-
gomers of Cy9-Cy4 fraction in the presence of acid
catalyst at 100-105°C temperature for 5 hours.

Sulfomethylation of synthesized dialkylphe-
nols was carried out with hydroxymethanesulfo-
nate natrium at the mole ratio 1:1 over a ca-
talyst-sodium hydroxide at a temperature of 70-
80 C for 10 hours in a solution of nonane (nonyl
hydride). Base dialkylphenolsulfonates OCK ppy,
and OCKpp; Were synthesized by interaction of
generated sodium sulfonate with calcium hydra-
te at a temperature of 70-80°C for 5 hours.

Carbonation of base sulphonates with car-
bon dioxide in the presence of excess calcium
hydroxide, promoter - acetic acid, diluent oil,
solvent - toluene at a temperature of 85 - 90°C
produced mid-alkali additives CC-150pp;, CC-
150pp>.

Formulated additives are darkly brown
viscous fluid, and the characteristics were pre-
sented in the table. According to presented data,
calcium sulfonate synthesized on the basis of
dialkylphenols is completely oil-soluble, and
have good physicochemical and functional pro-
perties. While being additives of multifunctio-
nal action, they significantly improve detergent,
dispergate, anticorrosive properties and stability
against M-11 oil ageing.
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Table
Physicochemical and functional properties of the calcium sulfonate
on the basis of sulfomethylated dialkylphenols
Base dialkyl-phenol- Mid-alkali additives
. sulphonates
Indices Hightech
OCKDpl OCKDPZ CC-15ODP1 CC-15ODPZ 6060M
Alkaline number, mg KOH/g 38 42 151 153 142
Mass fraction, %
calcium sulfonate 58 60 30,5 31,7 30
mechanical impurities 0,07 0,06 0,04 0,04 0,05
Sulfated ash, % mass 11,9 12,1 23,1 23,4 23,1
Detergent properties PZV method, 0,5 0,5 0 0 0
points *
Dispersing ability at 250°C, %* 55 55 70 70 60
Corrosion in lead g/m*” 37 34 20 22 85
Stability against oxidation: *
deposit, % 0,7 0,6 0,4 0,3 0,8
Colloidal dispersion stability, % - - 75 76 76
Calcium mass fraction, % 3,1 3,2 5,7 59 -
Open-cup flash-point, °C 180 180 180 180 180
QOil solubility Complete

*0Oil M-11 with 5% additive

Upon quality index, obtained additives
slightly differ from each other. Thus, yield and
content of the active agent in base sulfonates is
90 — 92% and 58 — 60% respectively.

According to physicochemical and deter-
gent properties, the formulated mid-alkali addi-
tives are on a level of foreign analogue - mid-
alkali sulfonate additive Hightech 6060M, but
according to dispergate, anticorrosive properti-
es and stability against oil ageing exceeds it.
Thus, when the additives CC-150pp; and CC-
150pp, are added to oil M-11 in a concentration
of 5%, corrosion in lead is respectively 20 and
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22 g/m?, while for the Hightech 6060M additi-
ve this value is 85 g/m?.

Colloidal dispersion stability to water ac-
tion is 75 — 76% in mid-alkali additives and is
at the level of foreign analogue (74%).

Identified multifunctionality and high ef-
ficiency of the obtained additives is probably
due to the presence of double alkylene radicals,
phenolic hydroxyl, sulfonate fragment in their
composition and their intramolecular syner-
gism.

It should also be noted that, the process of
obtaining oil soluble hydroxide alkyl benzene
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calcium sulfonate is low-waste, excluding slud-
ging, and the yield of denoted waste is signifi-
cant during production of sulfonate additives.

Therefore, the effective sulfonate additi-
ves to lubricating oils with improved environ-
mental specifications were synthesized on the
basis of re-alkylation products of technical
nonylphenol and alkyl (Cg-C12) phenol with a-
olefins of C;o-Ci4 fractions. High efficiency of
the formulated additives allows using them for
modern engine oil during creation of multifunc-
tional additive packages.
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SURTGU YAGLARINA COXFUNKSIiYALI ASQARLAR
V.M.Farzaliyev, 1.C.Giilsliyev, S.M.Vasliyeva, N.N.Zeynalova, E.D.Nagiyeva

Sulfonat asgarlarinin ¢esidlarini genislondirmok va tasir effektini yiiksaltmak magsadilo onlarin texniki nonilfe-
nol va alkil ( Cg-Cy,) fenolun C1o-Cy4 fraksiyali etilen oligomerlari ilo alkillosmoasindan alinan dialkilfenollarin sulfome-
tillosmoasi mahsullar: asasinda sintezinin miimkiinliiyii todqiq edilmisdir. Sintez edilmis osas va ortagslovili sulfonatlar
yagda tam hall olur vo yaxs fiziki-kimyavi va funksional xassalors malikdir vo miigayiss olunan keyfiyyat gostaricilori-
no gora bir-birindan az farglonir.

Alinmug sulfonatlar ¢oxfunksiyali agqar olaraq siirtgii yaglarmin yuyucu, dispersiyaedici, korroziyaya vo oksid-
lagmoaya qars1 xassalorini shomiyyatli dorocods yaxsilagdirir.

Acgar sozlar: alkilfenol, sulfometillogsma, coxfunksiyal: asqarlar, siirtQii yaglari, funksional xassalor
MHOT O®YHKIIMOHAJIBHBIE TIPUCAJIKA K CMA30YHBIM MACJIAM
B.M.®ap3anues, U./I.Kynaaues, C.M.BenueBa, H.H.3eiinanosa, 3.A.Haruena

Jnst pacuiMpeHust accopTuMeHTa U 3(Q(GEeKTHBHOCTH ACHCTBUS CYJIb(OHATHBIX MPUCAJIOK KCCII0BaHa BO3MOXKHOCTh HX MO-
JIy4eHHs] HA OCHOBE CYJIb()OMETHIIMPOBAHHBIX THAIKII(EHOIOB, CHHTE3UPOBAHHBIX IOBTOPHBIM AJIKMJIMPOBAHUEM TEXHHYE-
ckux HoHmndeHoma u ankun (Cg — Cy,) denona onuromepamu stuneHa ppakuuu Cig— Cy4 . Pa3paboTaHHBIE OCHOBHBIC U
CpEeAHEIEeNOYHbIe THPOKCHANAIKMIOCH3WICYIb()OHATHI KAIBIHS ITOJHOCTHIO PACTBOPUMBI B 0a30BBIX Maciax, Xapak-
TEPU3YIOTCSI XOPOIIUMH (PU3UKO-XUMHUYECKUMH U (DYHKIIMOHAJIBHBIMHU CBOMCTBAaMH U 110 HOKa3aTesIM KauecTBa He3Ha-
YUTEJIBHO Pa3IMYaloTCsl MEXIy coOoil. SIBIsisich MpHcagkaMu MHOTO(QYHKIIMOHAIBHOTO NEWCTBHS, OHU 3HAUYHMTEILHO
YIIy4IIAI0T MOIOUINE, TUCIIEPTHPYIOIe, TPOTUBOKOPPO3HUOHHBIE CBOMCTBA U CTAOMIILHOCTD IIPOTUB OKHUCIICHHS CMa-
309HBIX Macen U 110 3(h(peKTUBHOCTH MPEBOCXOAAT 3apyOeKHBIN aHAIOT — MpHUCcaaKy Xaitek 6060M.

Knrouesvie cnosa: anxunghenon, cynvgpomemunuposanue, MHO2ODYHKYUOHAIbHBIE NPUCAOKU, CMA30YHbIE MAC/A,
yHKYUOHAIbHBIE CEOUICMBA
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