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THE SYNTHESIS OF VICINAL SUBSTITUTING CYCLOHEXANE DIOL ETHER
COMPLEXES AND THEIR STUDY AS LUBRICANTS MEETING MODERN
REQUIREMENTS
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G.T.Suleymanova, F.A.Gulu-zadeh

Nylon, adipic, sebacic acids, complex esters with alcohols methyl and 2-ethyl of vicinal substituted
cyclohexane diols have been synthesized. Their physical and chemical,lubricant properties, the tempera-
ture of viscosity, thermal stability have been studied. It has been found that due to the high exploitation
properties these esters are recommended as a basis and components for new lubricating oils.
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The synthesis and the study of aliphatic
(pentaerythritol, trimethylolpropane, neopentyl
glycol) and cyclic polyols based on — 2,2,5,5-
tetrametilol TMCP cyclopentanol and cyclo-
hexanol 2,2,6,6-tetrametilol TMCH have al-
ready been known. There is information about
the using of these esters as a plastic lubricant in
a dispersion medium as a component and an
additive to aviation and motor oils. [1-3]

The indications of poor viscosity tem-
perature, relatively high freezing temperature,
the mismatch of thermal oxidative stability of
present-day conditions of the above esters limits
their using.

At the moment, due to a significant increase
in the requirements for used lubricating oils it be-
comes necessary to create high-quality lubricants
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that meet the new requirements. Based vitsinal
substituted cyclohexane diols obtaining new ether
complexes and their investigation as lubricants has
special significance.

Keeping in its composition a large number
of ether groups, normal iso-textured radicals,
alicyclic rings, functional groups of different
nature by creating a new type of active centers,
obtaining high-quality lubricants has a specific
scientific and practical importance.

Experimental part

Given the above, based on cyclic diols
consisting of 1,2-dimethylol cyclohexane -4
(DMCH) new complexes esters have been
synthesized and investigated as lubricant oils.
The aforementioned diol is obtained from the
interaction of 2-butene to 1,4 diol divinyl: [4]
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The esterification of caproic acid with a cyclic diol in the production step of obtaining monoester
in a ratio of 1: 1.2 mixture of alcohol: acid in the presence of catalyst paratoluene sulfonic acid (PTSA)
(1.5 mass%) has been carried out at 130-150 °C temperature, within nitrous environment. The result
was the obtaining of a monoester containing one free hydroxyl group that in the second step has been
esterified with adipic and sebacic acids comprising of dicarboxylic acids. Finally in the third step the
remaining free acid groups of dicarboxylic acids have been exposed esterification with aliphatic and
methyl 2 ethylhexyl alcohols. Schematic representation of mentioned obtaining ether complexes is

shown in the figure below: [3]

—— CH,OH PTST — COCHOC;H,,
I + CsH,,COOH ’
— CH,OH -H,O L CH,OH
| PTST I (1-4)
+ HOOC-(CH,),-COOH+R-OH ——3
L CH,OH -H,0 L CH,0CO-(CH,),-COOR
Where, n=4; 8, R=-CHsor —CsH17 washed with 5% alkaline solution and then is

The structure of the compound has been
proven by IR and NMR, as well as by
determining the amount of ether and acid, and
molecular weight.

Toluene is used as solvent in the esterifi-
cation reaction for the extraction of water from
the environment. Due to the fact that extracted
water forms toluene and azeotropic mixture the
esterification is purified from the mixture by
means of azeotropic distillation, and then is

washed with water until neutral environment.
The remaining part of the production distiliruetsya
under vacuum pressure of 1-2 mmHg . The yield
of polyesters is 72-80% of the theoretical yield.

The Results and their discussions

The table below shows the ratio of reac-
tants and physicochemical parameters obtai-
ning complex ethers.

Table 1
Physicochemical parameters of ethers
The name of the
Ethers polr);et'itzec:: %ne?rthe Yield Refrac:D‘gﬁ index Density, ps%° kg/m® | Molecular weight
components
1 2 3 4 5 6
Adipic and caproic
acids of DMCH and
I methyl alcohol with 80% 1,4670 1,0120 380
polyethers
1:1:1:1
Caproic-adipic acids
of DMCH and
I polyether with 2- 436
ethyl hexanol 76% 1,4685 1,0170
1:1:1:1
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1 2 3

Caproic,sebacic acids
of DMCH and

1] polyether with methyl

alcohol

1:1:1:1

74%

1,4650

1,0910 474

Caproic , sebacic
acids of DMCH and
v polyether with 2-
ethyl hexanol

1:1:1:1

72%

1,4668

1,0900 530

Caproic acids of
\% DMCH with diether
1:2,2

90%

1,4648

0,981 335

As seen from table synthesized complex
ethers in comparison with ether di caproate of
DMCH have a higher molecular weight, ref-
ractive index, density, molecular weight is sig-
nificantly higher.

The viscous temperature and thermal sta-
bility of complex ethers have been identified
which are reflected in the following table 2.

As shown in table 2 complex ethers have
good viscosity temperature (at 100° C -
Viscosity - 4.82 -5.46 mm?/s), low temperature
freezing (minus 44 or minus 48 °C) high vis-
cosity index (138-146 units).

The obtaining complex ethers compared
with di caproate ether of TMCH have a high
viscosity index, because they are high molecular
compounds whose structure consists of a large

number of polyether groups. The investigated
complex ethers also have high thermal and oxi-
dation stability, and after the oxidation the
amount of acid compared with di caproate ether
of DMCH decreased significantly from 3.96 to
1,94-2,76 mg-KOH / g, the corrosion of elec-
trodes AK-4 from 0.034 to 0,010-0,028 mg / cm?
and the electrode SX-15 from 0.075 to 0,010-
0,028 mg / cm? But the number of sediment
insoluble in isooctane decreased from 0,018 to
0,006-0,010%.

All of the above proves once again that
the resulting of complexe ethers compared to di
caproate of DMCH ether has a high thermal
oxidative stability and high viscosity index of
temperature and provides an ample opportunity
to these ethers [5-6].

Table 2
The viscous temperature parameters and thermal stabilities of ethers
Viscosity, 0
mm?2/s, at°’C Temperature, °C i . Corrosion Tpe Zmoun;[
o cid number 2 of sedimen
mg/cm
Viscosity (after g that do not
Ethers Index L .
Vi ) oxidation)mg solve in
50 100 Freezing | Flash KOH/g isooctane.
AK-4 | SX-15 % weight
| 13,48 | 4,82 140 -48 228 2,76 0,028 0,046 0,010
I 14,21 | 4,96 138 -46 230 2,42 0,020 0,033 0,008
" 16,28 | 5,26 144 -46 233 2,13 0,015 0,024 0,008
v 16,73 | 5,46 146 -44 236 1,94 0,010 0,020 0,006
\ 6,76 2,72 134 -62 192 3,96 0,034 0,075 0,018
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It was investigated and found that the lubri-
cating properties of complex ethers have high lu-
bricating properties; having the volume of critical
load Pk = 740-840, circle diameter Di = 0,45-0,6
mm prove their performance, and it is closely re-
lated to their structure. A large number of polar
groups in the composition of these esters, asym-
metric molecules of complex ether, the contents in
the molecules other functional centers eventually
leads to the high density of contact between the
surfaces of tangency and to the formation of re-
sistant layer of fat, which minimizes the friction
between the surfaces of contact. This is a very im-
portant fact for normal and continuous operation of
machines and mechanisms [7-8].

Thus, the synthesis and study of 1,2-
dimethylol cyclohex- 4 (DMCH) of cyclic diols
showed that these ethers with caproic acid of
DMCH as compared with diester ,the temperature
of the viscous properties, thermooxidation, lubri-
cants, have high rates, with this point of view, they
can be used as a main lubricating oil and as a com-
ponent of other oils [9].
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VITSINAL 9VOZOLUNMUS TSIKLOHEKSEN DIOLLARIN KOMPLEKS EFIRLORININ SINTEZI VO
ONLARIN MUASIR TOLOBLORO CAVAB VERON SURTKU YAGLARI KiMi TODQIQi

M.A.Mammadyarov, H.N.Qurbanov, E.M.Quliyeva, G.T.Siilleymanova, F.O.Qulu-zads

1.2-dimetilol tsikloheks-4-enin kapron, adipin, sebasin tursulari vo metil, 2-etilheksil spirtlori ilo kompleks
efirlori sintez olunmugdur. Alinmus efirlorin fiziki-kimyovi, 6zliiliik-temperatur, termooksidlosms vo yaglama xassalofi
Oyranilmigdir. Miiayyan olunmusdur ki, onlar yaxs1 istismar xassolorino malikdirlor vo bu sobobdon do yeni siirtkii

yaglarinin asas1 vo komponenti kimi tovsiys olunurlar.

Agar sozlar: Tsiklik diollarn efirlori, siirtkii yaglar, termooksidlasmoa stabilliklari, istismar xassalori

CUHTE3 KOMIIIEKCHBIX 2®@UPOB BUIIUHAJIBHO-3AMEINEHHBIX IUKJIOT'EKCEH
AAO0JOB U HCCIIENOBAHUE UX B KAYECTBE CMA304YHbIX MACEI,
OTBEYAIOINUX TPEBOBAHUSIM COBPEMEHHOU TEXHUKH

M.A.Mammenssipos, I'.H.I'yp6anos, 3.M.Kyauesa, I'.T.CyxaeiimanoBa, ®.A.Kynau-3age

CUHTE3UpOBaH KOMIUIEKC 3(HPOB IIMKIOTEKCEH JTHOJIOB-1,2-TMMETHIION LIUKIIOTeKC-4-eHa ¢ KalpOHOBOM, aJUINHO-
BOMH, ce0alHOBOIT KUCIOTaAMH ¥ METHIIOBBIM, 2-3THJITEKCHIIOBBIM criupToM. OmpesiesieHbl UX (hPH3UKO-XUMUYECKUE, BI3KOCT-
HO-TEMIIEpaTypHbIE, TEPMOOKUCIIUTEINBHBIE U CMa3bIBaroLIMe cBoiicTBa. HalineHo, uTo oHM 00J1aatoT XOPOIIMMH KCILTya-
TallMOHHBIMU CBOMCTBaMU. B CHily 3TOro X MOXHO PEKOMEH/I0BAaTh B KAYECTBE OCHOBBI U KOMIIOHEHTA HOBBIX CMa304HbIX

Macell.

Knrwouesvie cnosa: 3gbupbz YUKIUd4ecKux 0140]206, CMA304YHblEe macia, MepMOOKUCTIUMENbHAA Cma6u]le0€mb,

IKCniyamayuoHHble ceoucmeda
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