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MODIFIED MULTIFUNCTIONAL ALKYLPHENOLATE ADDITIVES TO
MOTOR OILS

Abstract: The results of research by synthesis of the new UXII-144 and UXII-154 sulphuric alkylphenolate
additives are given on this article. MXII-144 additive consists of calcium salt of condensation product with
alkylphenol, formaldehyde and sodium sulfide and MXII-154 is its carbonated variant. Offered additives is
obtained by simplified technology and with energy saving. High exploitation gualities of additives UXII-144 and
HXTI-154 allow to use its for developing modern motor oils.
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In  worldwide practice the sulfur-bearing
alkylphenol additives for motor oils are widespread.
BHUWUHII-714, OJIOA-218A, AMOKO-9230 and

We have proposed a method of producing
sulfur-containing alkylphenol additives where the
sulfiding stage is carried out using sodium sulfide

others are those type of additives [5-7].

Currently  in

creating
lubricating oils the organic sulfur

high-performance
compounds

received widespread occurance[1-4]

Upon receipt of these additives the sulfiding
stage is carried out using elemental sulfur at 170-
190°C and with hydrogen sulfide discharge.

[8].

The process of obtaining an additive differs by
energy  saving, and environmentally-friendly
technology (sulfiding is carried out without releasing
of hydrogen sulfide at a temperature of 95-98°C).

Obtained additive AKI-144 is the calcium salt
of di (alkylxibenzyl) sulfide.

The main stages of additive synthesis are:
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— condensing of alkyl phenol with — drying and centrifuging (separation of solids)

formaldehyde and sodium sulfide;
— neutralizing the condensation product of the
calcium hydroxide;

OH

of neutralization products.
Project scheme of the reaction:

OH OH
2 +2HCl —CH,-S-CH,—
+ ZCHZO + NaZS m 2 2 + Ca(OH)2—>
R R R
@) Ca O
—CH;—S— CH;—
—_—
-2H,0
R-Ce-Crz; Crz R R

The optimal conditions for producing AKI-144
additive were found and their physico-chemical and
functional properties were studied. Physico-chemical
and functional properties of AKi-144 additives samples
in comparison with IIMATHUM-339 (barium sulfide
alkylphenolate) additive are listed on table 1.

As it is shown in tab.1 AKI-144 additive is
superior to HWATUM-339 additive by anti-
corrosive, anti- oxidative and purifying properties.

The presence in the additive of the benzyl
groups instead of phenyl apparently imparts higher
performance characteristics than ITMATHM-339
additive.

One of the ways to improve the operating
abilities of additives is to increase the alkalinity[9].

R-Cs-C12, C12

Physico-chemical and functional properties of
the additive AKI-154 and the test results of
compared commodity additives BHUMHII-714 and
OJIOA-218A are also listed in a table.

The tests were conducted according to the
following standard methods:

— anticorrosion properties (TOCT 20502-75);

— stability of the induction period of
sedimentation (I'OCT 11063-77);

— cleaning properties of PZV (I'OCT 5226-
2013).

O—— Ca

—CH,—S—CH,

The second additive AKI-154 as an overbased
option for AKI-144 additive has been obtained[10].

Base number is one of the most important
indicators of neutralizing abilities of oils as well as
certain detergents which in turn leads to increased
corrosion, antioxidant, neutralizing and detergency
additives.

Carbonation conditions of AKI-154 additive:

calcium hydroxide 40% ( on alkylphenol),
carbonation temperature 85°C, time of carbon
dioxide supply is 4,5 hours.

5% glycerol was used as a promoter.

Suggested reaction scheme:

. Ca(OH), - CaCO," N

Studies have shown that the AKI-154 additive
by detergent-dispersant, anti-oxidation, anti-
corrosion properties are superior to AKI-144
additive, by anticorrosion properties to BHUUHII-
714 and OJIOA-218A, and by detergent-dispersant
and antioxidant properties equivalent to foreign
analogues.

Thus, superior performance additives allow to
use them for the development of advanced engine
oils.
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Table 1
Physico-chemical and functional properties of additives.
M-8 oil from 5% additive
) Induction
Alkaline Corrosivity Precipitation Cleaning
Ne Additives mnurr(ngﬁlr/, sul fcfr;ie 0% | ON the plates of period of properties
g g ' lead, g/m? education PZV, score
stability, 30h.
sediment, %
1. | AKI-144 70.1 6.95 4.8 1.0 0.5-1.0
2. | AKI-144 78.4 7.8 1.8 0.8 0.5-1.0
3. | HUATHUM-339 42.0 10.3 30.4 5.2 1.0-15
4. | AKI-154 150.1 15.2 14 abs. 0-0.5
5. | BHUUHII-714 143.0 15.5 5.2 abs. 0.5
6. | OJIOA-218A 140.0 17.6 9.6 abs. 0.5

AKI-144 — Nel obtained on the basis of an
alkylphenol, wherein R-C8-C12;
AKI-144 — Ne2 obtained based on an alkylphenol,

where R-C12.
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