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Abstract
Introduction. Risks of accidents and fires during transportation and pumping of oil and petroleum products is a

significant problem of technosphere safety. The reasons may be leaks due to corrosion damage to pipelines, tanks and
oil storage tanks. In view of the possible serious financial, environmental and social consequences of such incidents, it
is important to constantly seek new, more effective approaches to preventing corrosion processes. It is obvious, for
example, that at present not all chemical compounds capable of suppressing or inhibiting the destruction of metals and
alloys have been thoroughly studied. The presented scientific work is partly aimed at overcoming the lack of data in this
area. The objective is to investigate an insufficiently studied compound salicylidene-aniline, which can be a corrosion
inhibitor similar to other nitrogen-containing compounds similar in structure and composition.

Materials and Methods. The gravimetric method was used to study the inhibitory, adsorption and complexing
properties of salicylidene-aniline. The experiments were carried out with St3 steel plates. The mass of metal samples
without an inhibitor and with an inhibitor was recorded before and after exposure in the test media. The effect was
determined by the change in the corrosion rate. When setting up experiments, the authors were guided by GOST 9.905-
82 "Unified system of corrosion and ageing protection. Corrosion test methods. General requirements”. The volume of
the corrosive medium was determined according to GOST 9.506-87 "Unified system of corrosion and ageing
protection. Corrosion inhibitors of metals in water-petroleum media. Methods of protective ability evaluation”. The
corrosion criteria were taken from GOST 9.908-85 "Unified system of corrosion and ageing protection. Metals and
alloys. Methods for determination of corrosion and corrosion resistance indices". The calculations were based on the
valuation principle, which sets the ratio of a multiplicative metrized linear order on a set of particular criteria. An
integral indicator based on mathematical and methodological approaches was wused for ranking.
Results. The effect of hydrochloric acid medium on steel samples St3 was studied. Four concentrations of the inhibitor
were taken: 0 %, 0.01 %, 0.1 %, and 0.2 %. The mass of metal samples without an inhibitor and with an inhibitor was
recorded before and after exposure in the test media. The effect was determined by the change in the corrosion rate. The
mass index of corrosion was calculated. The surface quality during destruction and corrosion inhibition was determined
in five stages: the elements to be evaluated were selected, the purpose of the evaluation was formulated, the elements of
the technical condition of the object under study were found, the essence of determining the usefulness or value of the
criterion was described, and the essence of optimization was explained. The studied properties were ranked with respect
to the multiplicative metrized linear order on a set of particular criteria. For the calculations, the task was set — to
determine the components of vector B in accordance with one of the evaluation stages. We are talking about the stage
when the usefulness or value of the criterion is analyzed by points on the numerical axis indicating the state of the
object "better — worse". We constructed an indicator z approximating a known or specified (learning) matrix of
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paired relationships between objects. The resulting indicator allowed us to assess the technical condition of the
surface during the course of corrosion and when it slowed down due to the addition of salicylidene-aniline. The
result was obtained for samples with a surface area from 10.1-10“% m? to 11.9-10* m2. During the experiment, the
mass of the metal decreased by 0.2-0.8 times with the inhibitor and almost by 3.5 times without it. The mass index
of corrosion was recorded from 0.15 g/m?-h to 0.48 g/m?-h. At the same time, the protective ability of the inhibitor
was quite high: the minimum was 77.4 %, the maximum was 94.8 %. This is a convincing indicator. It is also worth
mentioning such an advantage of salicylidene-aniline as a low danger. Its hazard class is Il (for comparison: the
hazard class of aniline is a level higher — 11).

Discussion and Conclusion. The authors propose to use salicylidene-aniline as a means to increase the safe service life
of oil pipelines and tanks. The potential of this composition as an effective corrosion inhibitor, highly soluble in oil and
petroleum products, has been proven. Such properties of salicylidene-aniline as slow oxidation and moderate toxicity
are noted

Keywords: inhibitory properties of salicylidene-aniline, protective ability of the inhibitor, inhibitory additives, ability
to complex formation, inhibitor concentration
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AHHOTALUA

Bgeoenue. 3naunmMas npodiema TexHochepHOil Oe30MacHOCTH — PUCKU aBapuil U M0XKapOB IPU TPAHCIIOPTUPOBKE
U rnepekauke HeTH M HedTenpoaykToB. [IpuuMHamMM MOTYT OBITH YTEUKH H3-32 KOPPO3HUOHHBIX IOBPEKICHHUN
TpyOONIPOBOZIOB, IIMCTEPH, peE3epByapoB HePTEXpaHWIUII. BBUIYy BO3MOXHBIX CEpPbE3HBIX (HHAHCOBBIX,
9KOJIOTUYECKUX W COLMAJbHBIX IOCIEACTBUH TaKWX IPOMCIIECTBHH BAaXKHO NMOCTOSHHO W3BICKMBATh HOBBIE, Ooiee
3¢ eKTUBHBIC, TOAXOAbl K MPEAOTBPALICHUIO KOPPO3HOHHBIX TpoueccoB. O4YeBHIHO, HANPUMEp, YTO B HACTOSIIEE
BpeMsl JOCKOHAJIBHO M3Y4YEHBl JAIEKO HE BCE XMMHYECKHE COCJUHEHMS, CIIOCOOHBIE MOAABIATH HIM TOPMO3UTH
paspylieHHe MeTauloB M ciuiaBoB. IlpexcraBneHHas HaydHas paboTa NpH3BaHa OTYACTH IIPEOJOJIETH HEIOCTaTOK
JIAHHBIX B 3TOW obmactu. Llenb — uccieoBaTh MaIOM3y4€HHOE COCAMHEHNE CANUIMINCH-aHWINH, KOTOPOE MOXET
OBbITH HHI'HOMTOPOM KOPPO3UH aHAJIOTHYHO JIPYTUM, CXOIHBIM TI0 CTPOEHHIO U COCTAaBY a30TCOJIEPIKAIIMM COCTABAM.
Mamepuansl u memoodst. [Ins nccie0BaHUS MHIMOMTOPHBIX, aCOPOLMOHHBIX W KOMIUIEKCOOOPa3yIOMINX CBOHCTB
CAITMIMIINICH-aHUIMHA HCIIOJIb30BAIM rPpaBUMETpUueckuii MeToa. [IpoBoamiy ombITel ¢ ruiactuHamu u3 cramu Ct3.
@ukcupoBanach Macca METAUIMYECKUX O0pasloB 0e3 MHIrHOMTOpa M C HHTHOMTOPOM J0 M IIOCHE BBIIAEPKKH
B MICIIBITYEMBIX cpeaax. D(dexT onpenesnsui no U3MEHEHHIO CKOpOCTH Kopposuu. [Ipu mocTaHOBKe SKCIEPUMEHTOB

opuentupoBanuck Ha ['OCT 9.905-82 «EauHas cucrema 3aliuThl OT KOPPO3UH U cTapeHus. MeTolbl KOPPO3HOHHBIX
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ucneitanuiiy. O6beM Koppo3uoHHOH cpenbl onpenenuan no 'OCTy 9.506-87 «ExnHas cucrema 3aliuThl OT KOPPO3UU
u crapeHus. MHruOWTOpHI KOPpO3MM METAIJIOB B BOAHO-HE(TSAHBIX cpemax». Kpurepunm Koppos3um B3sUIU
m3 'OCTa 9.908-85 «Meramunel © criaBel. MeTOIBI OIpeNeNieHHs MOoKa3aTeledl KOppo3MH M KOPPO3HMOHHOM
cTOMKOCTHY. PacyeTsl OCHOBBIBANINCH HA MPHHLMIIE OLECHUBAHUS, KOTOPBIA 337ae€T OTHOLIEHHE MYJIbTUILIMKATHBHOTO
METPH30BAaHHOI'O JIMHEHHOIO MOpsKa Ha MHOXECTBE YacTHBIX KpuTepueB. [yt paH)XKMPOBAaHUST HMCIHOJIB30BaJIH
MHTETPAIbHBIN TT0Ka3aTeNlb, OCHOBAHHBIM HA MATEMaTHIECKOM M METOJMYECKOM MOAXOAAX.

Pezynomamut uccnedosanun. M3ydeHo Bo3neiicTBHE CONTHOKHUCIONW cpeabl Ha oOpasmsl ctamu Ct3. Bpamm getsipe
koHIneHTpauu uaruouropa: 0 %, 0,01 %, 0,1 %, 0,2 %. 3adukcupoBaiu MacCy METAUIMYECKHX 00pa3ioB 0e3
WHTAOWTOpA M C MHTHOUTOPOM IO W IOCTE BBIACP)KKH B HCIBITYEMBIX cpegax. D¢ (GeKT omnpenenuiy mo H3MEHEHUIO
CKOpPOCTH KOppo3uH. Paccumranmnm MaccoBblii mNOKa3zaTelnb KOppo3uu. KadecTBO MOBEPXHOCTH NPH pa3pyIICHHH
1 MHTUOMPOBAHUM KOPPO3UH ONPENEISUI B IATh JTAlOB: BHIOPAIHM OLICHHBAEMBIE AJIEMEHTHI, CHOPMYIMPOBAIH LENh
OLICHWBAHMA, HAILIM 3JIEMEHTHl TEXHHYECKOTO COCTOSHHUS MCCIEIyeMOro OOBEKTa, ONHCATN CyTh OIPEACICHUS
MIOJIE3HOCTH WM LEHHOCTH KpPUTEPHs, MOSICHWIM CyTh ONTUMM3AIMH. lccinexyemble CBOMCTBA PaHXHPOBAIN IIO
OTHOHMICHUIO MYJIbTHUIINIMKATUBHOTO MCTPU30BAHHOI'O JIMHEMHOTO nopsaaAKka Ha MHOKECTBE€ YaCTHBIX KPUTCPHCB. I[J'ISI
pacyeToB MOCTABWIIN 3a]lady — ONPEIEINTh KOMIIOHECHTHI BEKTOpa B B COOTBETCTBHHM C OAHUM W3 3TaIloB OLICHKHU. Peun
HUAET O CTagWd, KOTAA IIOJIC3HOCTh WM IICHHOCTh KPUTEPHS AaHAIM3UPYETCss MO TOYKaM Ha YHCIOBOH OCH,
YKa3bIBAIOLIMM Ha COCTOSIHUE 00BEKTa «JIyulie — xyxe». [TocTponu nokasarens Z, annpoKCUMUPYIOUIMH U3BECTHYIO
WK 3a]aBaeMylo (00y4alollyt0) MaTpUIly MapHbIX B3aUMOCBSI3eH MEXIY OOBEKTaMHU.

[TomydeHHslii B WTOre IOKa3aTelb IIO3BOJSIET OICHMBATh TEXHWYECKOE COCTOSIHME IIOBEPXHOCTH B Mpolecce
MPOTEKaHMsl KOPPO3UH U NPH €€ 3aMEIJICHUH 32 CUeT J00aBJICHMs CAIMIMIMICH-aHWIMHA. [lomydyeH pe3ynbTar s

2 o 11,910%Mm? 3a Bpems JKcHepHUMEHTa Macca MeTallia

00pa3loB ¢ IWIomaAbo moBepxHocTH or 10,1-10% M
ymenpmanack B 0,2-0,8 pa3a ¢ mHrHOUTOpOoM W mMOUTH B 3,5 pasa 06e3 Hero. OUKCHpOBAICS MAacCOBBIN IOKa3aTelh
kopposuu ot 0,15 r/mM?*u 1o 0,48 r/m>u. IIpu 3ToM 3amMTHAs CHOCOOHOCTh WHTHOMTOpA OKa3alach 0CTaTOYHO
BBICOKOW: MuHuManbHas — 77,4 %, makcumanbHas — 94,8 %. DT1o yOemutenbHbIl Mmokasarenb. CTOMT TaKkKke
YHOMSIHYTh TaKO€ IIPEUMYIIECTBO CANNIMINICH-aHWINHA, KaK HeBBICOKas omacHocThb. Kiace ero onacnoctu — 11T (qutst
CpaBHEHHS: KJIacC OMACHOCTH aHWIIHHA HAa ypoBeHb Boitie — |1).

Oécyacoenue u 3axniouenue. Ilpennaraercsa UCIONb30BaTh CATMLIMINACH-aHIINH KaK CPEJICTBO, MOBBIIIAIOIIEE CPOK
6e3omacHo ciryk0bl HEPTENPOBOIOB M IUCTEPH. JloKa3aH MOTEHIMAJ 3TOr0 COCTaBa Kak 3¢(dexTnBHOrO HHrudnuTOpa
KOPPO3HUH, XOPOIIO PacTBOPUMOTO B HeTH M HedTenpoxykrax. OTMEUeHbl TaKWe CBOMCTBA CAIHIMINIACH-aHWINHA,

KaK MCIJICHHOC OKHUCJICHUE U YMCPEHHAA TOKCUIHOCTb.

KiaoueBble cioBa: I/IFI/I6I/ITOpHBI€ CBOICTBa CaAIMIWINACH-aHUJIMHA, 3allluTHasa CITOCOOHOCTH I/IHFI/I6I/ITOpa,

I/IHFI/I6I/IpyIOH.[I/I€ ,IlO6aBKI/I, CIIOCOOHOCTH K KOMHJ’IeKCOO6paSOBaHI/IIO, KOHIICHTpalus I/IHFI/I6I/ITOpa

BanarogapHocTu: aBTOpPHI  BBIPAXKAIOT OJNArOJapHOCTh PEAAKIMOHHOM KOJJIETUHM JKypHaJla M PElEH3EHTY
3a Mpo(eCCHOHANBHBIA aHAallU3 W PEKOMEHIAIMH JJIS KOPPEKTHPOBKH CTATbU. ABTOPBI TaKKe BBIPAXKAIOT OCOOYIO
OmaromapHOCTh Koiulere 3aiimeBoii M.M., HOIEHTy, KaHIUIATy TEXHUYSCKUX HAyK, 3a 3HAYUTEIBHBIN BKIA]

B 00CyK/IeHUE Pe3yIbTaTOB U IICHHBIEC 3aMeYaHus IPH 0POPMIICHUN TaHHON pabOTHI.

s uutuposanus. Kypens C.I'., Bomsauk C.A., CaBenkoBa M.A. 3aiinieBa 3.A. CBoiicTBa canuumiInAeH-aHUINHA
KaK MHIHOMTOpa KOPPO3HMU B CUCTEMax TPAHCIIOPTHPOBKH He(PTH U HEDTENPOAYKTOB. Be30nacHocms mexHO2eHHbIX
u npupoonvix cucmem. 2023;7(3):14-23. https://doi.org/10.23947/2541-9129-2023-7-3-14-23

Introduction. Transportation and storage of aggressive liquids, including oil and petroleum products, generate risks
of accidents with severe consequences. Special attention needs to be paid to the condition of pipes and tanks and the
possibility of their damage. Qil pipelines, railway tanks and tank trucks are constantly in contact with an aggressive
environment. They are made of steel, which raises the question of preventing or slowing down corrosion processes. The
consequences of such destruction can be accidents and catastrophes accompanied by fires and explosions.
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Corrosion inhibitors can be nitrogen-containing organic bases, primarily aliphatic and aromatic amines and their
derivatives [1-3]. Azomethines are derivatives of amines. They are promising as weakly basic inhibitors (pKa bases
are 1-2 orders of magnitude smaller than those of the initial amines).

Aniline (phenylamine) CsHsNH: is used, in particular, to increase the anti-detonation of fuel. With 1 % of aniline,
the octane number of gasoline increases by 3—4 points. However, it is better not to use aniline in its pure form. During
long-term storage, such an additive is oxidized, which reduces the quality of gasoline. Aniline derivatives, such as
phosphates, are added to solutions of strong electrolytes to inhibit corrosion of carbon steel.

The hazard class of aniline is Il (highly hazardous substance), and the hazard class of salicylidene-aniline is Il
(moderately hazardous). The lesser danger of salicylidene-aniline is a convincing reason for a close study of its
anticorrosive properties. In addition, the known protective capabilities of heteroaromatic compounds on the example of
piperidines have unequivocally confirmed their qualities as inhibitors of acid corrosion of non-alloy steel St3 [3]. At the
same time, poorly soluble substances are formed in interaction with positively charged ions of the corroding metal.
They are deposited in the form of ultrathin films (no more than 10 nm) and protect against further corrosion damage.

Anticorrosive protective chemicals are used as inhibitory additives — additives to aggressive media and in combination
with protective coatings [2-3]. Complexing agents with anticorrosive properties: complexones (for example, sodium
ethylenediaminetetraacetate (trilon B) Na,H(OOCCH,)> N — (CH),— N(CH2COO); Na,H), various complex compounds of
d-elements and mixtures based on them. The leading place in this group is occupied by phosphonates of alkaline and alkaline-
earth metals [1-5].

The other group includes nitrogen- and sulfur-containing heterocycles. Nitrogen-containing compounds form less
toxic products of interaction with a corrosive environment, therefore they are preferable for the development and
creation of effective anticorrosive additives [3].

Quaternary ammonium salts of aliphatic and heteroaromatic nitrogenous bases, including derivatives of alcohols,
aldehydes, and carboxylic acids, have proven themselves well as protective anticorrosive agents for St3 steel. They
dissolve well and are stable in working environments, act in a large pH range [6].

At the same time, in view of the potential serious financial, environmental and social threats associated with
corrosion of oil and petroleum products transportation systems, more effective approaches to preventing destructive
processes should be continuously sought. It is obvious, for example, that not all chemical compounds capable of
suppressing or inhibiting the destruction of metals and alloys have been thoroughly studied. The presented scientific
work is to supplement the data in this area.

The study objective is to create compositions with high anticorrosive properties based on aniline derivatives and
compounds of the azomethine class. An aniline derivative is a representative of the class of azomethines-salicylidene-
aniline. We believe that this composition or compositions based on it should be used as a corrosion inhibitor of steel,
which will eventually increase the safety of transportation of oil and petroleum products.

Materials and Methods. The following features of salicylidene-aniline were studied:

— inhibitory properties;

— anticorrosive activity;

— ability to complex formation;

— adsorption capabilities.

Inhibitor molecules form a contact layer on the metal surface due to the donor-acceptor bond between the electron
pairs of nitrogen atoms and the free d-orbitals of the complexing agent atom (in this case, iron). Such compounds form
a stronger film than many other inhibitors. As a result, micro-galvanic vapors are formed on the surface of the steel and
anodic and cathodic depolarization occurs, due to which the protective properties of the inhibitor are manifested.

The gravimetric research method was used in work [1]. It is based on fixing the mass of metal samples without an
inhibitor and with an inhibitor before and after the exposure in test media. The anticorrosive activity of the tested
compound is estimated by the change in the corrosion rate. For each sample, the holding time in an inhibited medium is
equal to the time in an environment without an anticorrosive agent [1-3].

Technosphere Safety
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The authors of the research used plates made of steel grade St3 according to GOST 9.905-82 "Unified system of
corrosion and ageing protection. Corrosion test methods. General requirements”. The volume of the corrosive medium
(0.25n HCI) is 30 cm?® in accordance with GOST 9.506-87 "Unified system of corrosion and ageing protection.
Corrosion inhibitors of metals in water-petroleum media. Methods of protective ability evaluation”. 0 %, 0.01 %, 0.1 %
and 0.2 % salicylidene-aniline were added in the medium. Corrosion criteria was according to GOST 9.908-85 "Unified
system of corrosion and ageing protection. Metals and alloys. Methods for determination of corrosion and corrosion
resistance indices".

Results. The effect of hydrochloric acid medium on steel samples was considered. The results were recorded taking
into account different concentrations of salicylidene-aniline and thus the anticorrosive effect was determined (Fig. 1).

d)

Fig. 1. Photo of corrosion damage — a type of rust stain on the surface of St3 steel samples in hydrochloric acid medium at inhibitor
concentrations, %: a — 0; b — 0.01; ¢ — 0.1; d — 0.2. Samples are numbered from top to bottom, their images after exposure are
arranged vertically

Mass index of corrosion j was calculated by formula:
j=Am/(S-t),e/ M2 -wuru 2l m? - 200,

https://bps-journal.ru/

where Am — decrease in the mass of metal (g) during metal corrosion during time t (hour or year) on the surface S (m?).
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The surface quality during corrosion and its inhibition (Fig. 1) was evaluated in five stages [7].

1. Based on the preliminary analysis, the problem was defined, the evaluated elements were indicated.

2. Structural analysis allowed us to formulate the main objective of the assessment and the possibilities of achieving it.

3. For the analysis of uncertainty, the search for unifying elements of the actual technical condition of the object was
conducted.

4. The usefulness or value of the criterion was analyzed by the points of the numerical axis indicating the state of the
object "better — worse".

5. Optimization was the search for a way to achieve the necessary technical condition.

Methods of constructing the structure of goals and the formation of a list of criteria were discussed in [8]. It was
assumed that the initial array of objects was set and the study identified the best of them in terms of technical condition.
Ranking was carried out according to a special integral indicator based on mathematical and methodological
approaches. The main principles of selection were described in [9].

The main element of the approach under consideration was the rule (or principle) of estimating =, which set the ratio
of a multiplicative metrized linear order on a set of particular criteria.

For a pair of objects av and a, the choice was based on the following principles:

— av > a, — the first object was "better"” than the second by the factors considered;

— av ~ ay — the objects were evaluated equally;

— av < ay — the first object was "worse" than the second by the factors considered.

Pairs of objects were characterized by comparison vectors Sv.. The principle of generalized criteria and so-called
lexicographic approaches were useful for research — with a strong preference on a set of particular criteria. In this
variant, the objects were equivalent (av ~ @), and their estimates corresponded to the established minimum values [10].

Let us consider the condition:

a,~a, © x; = d;, xiu >d;,i=1,..,m,
where di — the given threshold value (sufficiency level); m — the number of indicators under consideration; xiv and
Xiu — the estimates of the objects being compared (v-th and p-th).
The direct use of this principle was limited by the possibility of its application in practice, since it implied a strong
preference on a set of criteria K = {Ky, K, ..., Kn} in the form:
Ki=2K,2K; = =K.
It was more expedient to set a metrized multiplicative relation of linear order, that is, to apply a generalized
criterion.

In this case,
m

m m
a, > a, & z al-Ki(au); a, ~a, & Z a; K;(a,) = Z a;K; (au).
i=1 i=1 i=1

Here a; — the coefficients satisfying, for example, the condition
m

Zai =1.

i=1
The task was to determine the components of vector B in accordance with the 4-th stage of evaluation and to
construct an indicator z, approximating an objectively known or specially specified (training) matrix of paired
relationships between artificial objects (in [11] these were vehicles):

Q =l grk lpp -
Here p — the number of artificial objects under consideration, which determined the size of the matrix Q; g — the
elements of the matrix; r, k — the artificial objects on the numerical axis "better — worse".
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On the z axis, the square of the distance between the r-th and k-th artificial objects (protection options) had the form:

dr(B) = (2. — z,)* = Z bj(xrj - xkj)‘ )
j=1

D(B) =l drk ”p,p-

The matrix D (B) was evaluated using the functional
p-1 p

JB) =" 1B = guel?.

r=1k=r+1
The desired integral criterion was the function Z, if J(B) was minimal and the vector B corresponded to the set
conditions. The obtained indicator was used to assess the technical condition of the surface quality as a result of

corrosion and its deceleration due to the addition of salicylidene-aniline (Table 1, Fig. 1).
Table 1
Anticorrosive properties of Salicylidene-aniline for St3 steel

Sample | S, 10 Am=mo— Inhibitor Mass corrosion index j, | Protective ability
number m? wh m, T concentration, % | g/m?h (j=Am/St) | of inhibitor Z, %
1 10.22 | 120 3.4590 0 2.8205 -
2 10.11 120 0.7815 0.01 0.4793 77.4
3 11.9 120 | 0.3363 0.1 0.2542 90.2
4 11.13 | 120 0.1805 0.2 0.1482 94.8

As it can be seen from the table and Fig. 1, the corrosion damage of the steel surface decreased with an increase in
the concentration of salicylidene-aniline.

To explain the anticorrosive activity and good adsorption ability of N-salicylidene-aniline on a steel surface, its
photoinitiated structural rigidity was theoretically studied. This made it possible to find out in which tautomeric form
this structure had a high energy of complexation of adsorption complexes on the surface of the protected metal [12-16].

Photochromic transition of the ketone form to the enol form was provided by proton transfer between the isomeric
forms of the N-salicylidene-aniline molecule.

The semi-empirical method of quantum chemistry PM3 (parametric method 3) was used for a detailed
determination:

— sequences of elementary stages of the main photochromic process;

— geometric characteristics of all intermediate and final photo-colored systems;

— charge distributions on atoms [17].

Salicylidene-aniline, like other anilines, is of interest because of the intramolecular hydrogen bond formed between
oxygen and nitrogen atoms in a more stable cis-enol form. In fact, the forms of OH and NH are in equilibrium.
Depending on the position of the hydrogen atom in this connection, O—H-—N anils exhibit two tautomeric forms: enol-
imine and keto-enamine (Fig. 2). The cis form is more stable. But the trans form has a better adsorption capacity.
Tautomerism occurs under the influence of external factors such as radiation, temperature and pressure.

When the temperature decreases, the enol form turns into a ketone form. We proved that it was better adsorbed on
the steel surface. Cis-enol is colorless. When irradiated with ultraviolet light, it turns into a red trans-ketoform. The keto

O.

O

H 15 H
Nepy x-Nepy,

a)

Fig. 2. Keto-enol tautomerism: a — CA (enol); b — keto form

isomer can be reversibly discolored thermally or photochemically under the action of visible light [18].
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Discussion and Conclusion. The results of the study suggest that salicylidene-aniline actively inhibits corrosion of
St3 steel. The degree of protection reaches 77.4-94.8 %.

Quantum chemical calculations using the semi-empirical PM3 method allowed us to explain the photochromism of
salicylidene-aniline due to keto-enol tautomerism. Due to the monomolecular prototropic acid-base dichotomy,
salicylidene-aniline has photochromism and luminescence. This distinguishes it from other azomethines.

The structure of the adsorption complex with higher stabilization energy was revealed, which explained the better
adsorption capacity of the keto form of the inhibitor.
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3asenennulil 6K1A0 COABMOPOSE.

C.I'. Kypenp — Hay4yHOE PYKOBOJCTBO, ()OPMYJIMPOBAHUEC OCHOBHOM KOHICIIIMH, LCIU W 3aJla4d HCCIICAOBAHMUS,
MIPOBEICHUC KBAHTOBOXHUMHUYCCKHUX PACUCTOB U IKCIICPUMEHTA, KOPPEKTUPOBKA BHIBOJIOB.

C.A. BonsiHuK — MpoBeJICHUE 3KCIIEPUMEHTA, IOJrOTOBKA TEKCTa, (OPMYyIMPOBAaHKHE BHIBOJIOB.

M.A. CaBeHKOBa —IIPOBEICHUE IKCIICPUMEHTA, aHAJIN3 PE3yJIbTaTOB HCCIIeI0BaHHM, TOPaOOTKa TEKCTa.

A.A. 3aiitieBa — NMUTEPaTYPHBII U TATEHTHBIH MTOUCK, TIOATOTOBKA TEKCTA, AaHAIN3 PE3YIbTaTOB UCCIICTOBAHHM.
Konghnuxm unmepecos: aBTOpHI 3asBIAIOT 00 OTCYTCTBHN KOH(IINKTa HHTEPECOB.

Bce agmopur npouumanu u 0006punu OKOHYAMeENbHBIN 6APUANI PYKONUCHU.
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