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Imidazoline derivatives have been synthesized on the basis of synthetic petroleum acids and
triethylentetramine. Complexes were prepared from the above-stated compounds and HCI in the
ratio 1:2, 1:3. Note that 20% solutions of the complexes were prepared in aqueous isopropyl
alcohol. The kinetic effect of steel corrosion in CO, -saturated 1% NaCl solution has been
examined by ACM Gill AC potentiometer. It revealed that imidazoline derivative complexes based
on the SPA and TETA with HCI in the molar ratio 1:2 at concentration of 25 mg/l had corrosion
protection 87.0%, at concentration of 50 mg/l - 96.4% and at concentration 100 mg/l - 97.1%;
however, in the mole ratio of 1:3 the complex reveals its best results — 93.8, 97.8 and 98.4%.
Keywords: corrosion inhibitor, synthetic petroleum acids, oxidation, triethylentetramin,

imidazoline

INTRODUCTION

Corrosion of metal constructions,
specifically oil and gas industry equipment,
incurs great losses to all spheres of national
economy. This is due to highly aggressive
components of the said equipment and its
operation. On the other hand, corrosion
consequences in all spheres of industry lead to
unscheduled shutdowns. As a result, it
negatively affects economic indices of oil and
gas industry.

Manufacture of equipment from
anticorrosion materials does not always secure
its reliability and durability. That’s why other
methods have to be wused in corrosion
protection matters.

A widely used method to reduce
aggressiveness of corrosion components is the
use of inhibitors [1-3].

Key requirements include as follows:
inhibitors are to be obtained through the use of

available raw material, have multifunction
effect and be cheap. Worthy of note among
inhibitors  which  comply with  current
requirements are nitrogen-containing organic
compounds obtained on the basis of synthetic
(SPA) and natural petroleum acids of major
importance. In this respect, it is very important
to use SPA which is obtained from catalytic
oxidation of naphthenic-paraffinic
hydrocarbons and new hydrocarbons in liquid-
phase obtained from Azerbaijani oil [4-7].
Thus, for SPA synthesis there were used
fractional reserves that are available in our
country. On the other hand, unlike derivatives
of oil acids, derivatives of these acids their
freezing temperatures are much lower.

The article deals with the production of
new inhibitors which are highly effective in
CO; mediums to comply with the above-
mentioned requirements.
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EXPERIMENTAL PART

Note that SPA has been used for
synthesis of highly effective corrosion
inhibitors. To obtain SPA, Azerbaijani oil of
de-aromatized boiling fraction with boiling
interval of 250-350°C has been used. The
process of dearomatization was carried out
through the use of sulfurization. Naphthenic-
paraffinic hydrocarbons were oxidized in
liquid-phase with oxygen of air in the presence

of catalyst of salts of natural oil acids. The
process has been carried out within 6 hours at
a temperature of 135 °C in a special reactor.

Synthesis of SPA derivatives and
tiethylentetramine (TETA) gets through two
stages. In the first stage, there was obtained an
amid compound on the basis of SPA and
TETA, in the second stage - imidazoline
derivatives:
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The structure of the synthesized
imidazoline was explored through IR and
NMR spectroscopy.

Complexes based on the obtained
imidazolines with HCI were synthesized under
normal conditions:

+
n N = CHo n AN — CH,
SN EH, +HCl —» N _CH, cr
CH,CH, NHCH,CH, NH, ¢H,CH, NHCH,CH,NH,

Complexes were prepared from the said
compounds and HCI in the ratio 1:2 (sample
1), 1:3 (sample 2). Note that 20% solution of
the complexes came as a result of the use of

aqueous isopropyl alcohol. The kinetic effect
on steel corrosion in CO,-saturated 1% NacCl
solution was analyzed by ACM Gill AC
potentiometer.

RESULTS

One of the effective methods of struggle
against carbon-dioxide corrosion is the use of
inhibitors. Types of corrosion inhibitors are
not a lot of. Amines, amides, imidazolines and
salts of quaternary ammonium are used most
frequently [9-11].

Note that the concentration 25, 50 and
100 mqg/l of complexes have been analyzed

within 20 hours. At the same time, corrosion
of steel samples was explored in the absence
of corrosion inhibitor.

Fig.1 shows that in the absence of
inhibitor the corrosion rates become faster as
time goes by. At concentration of 100 mg/l
after 5 hours the protection effect increases
from 93.8% to 98% after 20 hours of research:
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Fig. 1. Dependence of corrosion rate upon time for steel in CO,-saturated 1% NaCl
solution containing various and sample 1 at 50 °C.

Fig. 1 shows the effect of sample 1 on the corrosion rate of carbon steel in CO, saturated

1% NaCl solution at a temperature of 50°C.
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Fig 2. Dependence of corrosion rate upon time for mild steel in CO,-saturated 1% NaCl
solution at various concentrations of sample 2 at a temperature of 50 °C.

Sample 2 at various concentrations in the
CO, medium was studied. At concentrations of
25 mg/l in sample 2 following 5 hours of
research the corrosion effect grows from
92,3% to 93,8% after 20 hours of research; at
concentration of 100 mg/l 5 hours of research
a figures rises from 93,8% to 98,4 %. Fig. 2

shows the effect of sample 2 on the corrosion
rate of carbon steel in CO, saturated 1% NaCl
solution at 50 °C.

Results of research into inhibitor
effectiveness of synthesized complexes at
various concentrations are shown at Table 1.
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Table 1. Results of inhibitor effectiveness of complexes

Sample -1 Sample -2
Concentration, | Time, | Corrosion | Protection | Corrosion | Protection
C, mg/l hour | rate, effect, rate, effect,
P, Z, % P, Z, %
mm/year mm/year
Without 5 12.611 - 12.611 -
inhibitor 10 14.48 - 14.48 -
20 15.148 - 15.148 -
25 5 2.510 80.7 0.974 92.3
10 2.22 81.7 0.947 91.2
20 1.962 87.0 0.857 93.8
5 0.712 87.2 0.517 95.9
50 10 0.518 92.0 0.538 96.3
20 0.55164 96.4 0.588 97.8
5 1.065 91.6 0.318 93.8
100 10 0.617 95.7 0.423 95.0
20 0.440 98.1 0.295 98.4

Thus, protection complex in the various
mole ratio at low concentrations grows with
the rise ion mole share. Thus, sample 1 at
concentration of 50 mg/l following 20 hours of
research masde up 96,4%, for sample 2 it
reached 97,8%. However, corrosion protection
effect of samples at concentration of 100 mg/I
following 20 hours of research changed
insignificantly.

obtained from SPA and TETA and SPA in 1%
NaCl sdaturated with CO, on the steel
corrosion yields higher effect. Complexes
based on imidazoline and HCI in the molar
ratio 1:3 as compared with 1:2 molar ration are
more exposed to chemisorption on the metal
surface than in the ration 1:2, that’s why
protective films on the surface are more stable.
For this reason, the complex is notable for

It should be noted that the kinetic effect higher corrosion protection effect than
of steel corrosion on the basis of imidazoline previous ones.
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effect on the corrosion inhibition of carbon

BJIHAHHUE HEOPIT'AHUYECKHX KOMIIVIEKCOB HMH/IA30/IHHA,
I1OJIYYEHHBIX HA OCHOBE CHUHTETHYECKHX HE®TAHBIX KUC/IOT H
TPUITH/IEHTETPAMHHA, HA YITIEBO/IOPO/HYIO KOPPO3HIO

B.M. Aooacos, I.I. Mameooeiinu, /[.b. Acamanuesa, /1.A. Maxmyooea, @.D.
Tazuposa, B.X. babaesa, X.A. Ab6oacoea

Hnemumym Hegpmexumuuecxux Ilpoyeccos umenu FO.I. Mameoanrueea HayuonanvHotl
AH Asepbatioscana, 1025, Baky, np.Xooawcanwt 30
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Cunme3suposanvl npou3600Hvle UMUOA30IUHA HA OCHOBE CUHMEMUYECKUX HepmAHbIX KUCIOM U
mpusmunenmempamuna. Ha ocnoee smux coedunenuti u HCI  nonyuenvl Komniekcol 6
coomunowenuu 1:2 u 1:3. 20%-wwiti pacmeop Komniekcog npucomosieH 8 B00HOM
usonponunogom cnupme. Hccneoosan xumemuueckuti a¢pgpexkm xopposuu cmanu 6 1% -Hom
pacmeope NaCl, nacviyennom CQO,, ¢ nomowwto nomenyuomempa ACM Gill AC. Bwiio
O0OHAPYIHCEHO, YMO KOMNIEKCbl UMUOA30IUHOBLIX Npou300Hblx Ha ochoee CHK u TOTA ¢ HCI &
Moaapuom omuowenuy 1: 2 npu Konyenmpayuu 25 me/1 nposeiaom 3auumnsli d¢gpexm om
kopposuu 87.0%, npu xonyenmpayuu 50 me/n — 96.4% u 100 me/n — 98.1%, a 6 cnyuae
KOMNIeKca npu MOIbHOM coomHuowenuu 1: 3 nabnoodaromes ayuwue pesyromamol — 93.8, 97.8 u
98.4% coomseemcmeenno.

Knwouesvie cnoea: xopposus, uneubumop, cunmemuueckue He@pmsanvle KUCIOMbI, OKUCTEHUE,
MPUSIMUTIEHMEMPAMUH, UMUOAZO0IUH.
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SINTETIK NEFT TURSULARI VO TRIETILENTETRAMIN OSASINDA SINTEZ
OLUNMUS IMIDAZOLININ QEYRI-UZVi KOMPLEKSLORININ CO, KORROZIYASINA
TOSIRI

V.M. Abbasov, E.H. Mammadbayli, D.B. Agamaliyeva, L.A. Mahmudova, F.F. Tahirova,
V.H. Babayeva, X.A. Abbasova

AMEA Y.H. Mommadaliyev adina Neft-Kimya Proseslari Institutu,
Az 1025 Baki Xocali prospekti,30; e-mail: durna.agamaliyeva@mail.ru

Sintetik neft tursular: vo trietilentetramin asasinda imidazolin toromasi sintez edilmisdir. Sintez
olunmus imidazolin vo HCI asasinda 1:2 va 1:3 nisbatlarinda komplekslor alinmisdir.
Komplekslarin 20 %-li mahlulu sulu izopropil spirtinda hazirlanmigdir. CO; ila doymus 1%-i
NaCl mohlulunda poladin korroziyamin kinetik effekti ACM Gill AC markali potensiometrin
vasitasilo tadqiq olunmusdur. Malum olmugsdur Ki, 1:2 nisbatinda sintez olunmus imidazolinin
kompleksi 25 mqg/l konsentrasiyada korroziyaya garist 87.0 % inhibitor effektina malikdir, 50
ma/l -96.4% va 100 mq /I - 98.1%, lakin 1: 3 nisbatindo daha yaxsi naticalor miisahida olunur —
muvafiq olaraq inhibitor effekti 93.8, 97.8 va 98.4% olmusdur.

Acar sozlar: korroziya, inhibitor, sintetik neft tursusu, oksidlagma, trietilentetramin, imidazolin.
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