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Abstract. The article describes the process of oa—amino acid adsorption on iron of mild steel
immersed in 0.01 M H>SOgs, this process was modeled using HyperChem 8.0.8 and ZINDO/1. This
method reflects the protection against corrosion by chemisorption of o—amino acid on the surface of
metal to form a complex adduct, reliably. The compositions of obtained complexes, the energy of
boundary orbitals, a graph depicting the dependence of the charge density on the iron atom and the
energy of higher occupied molecular orbitals on the anticorrosive protective effect were obtained
and analyzed. On the graphs one can see the equations of lines.

Annomayus. B crarbe onucaH Mmpouecc aacopOIMM OpraHWYecKHX COEIMHEHMH Kiacca o—
aMUHOKHCIIOT Ha jKeje3e MATrkoi cranu, norpyxkeHHoi B 0,01 M H>SOs, [annsiii nporecc ObL1
cmonenupoBaH ucnonb3ys HyperChem 8.0.8 m ZINDO/1. Takoit meron oTpakaeT 3aluTy OT
KOppPO3UM IIyTEM XEeMOCOPOLMU OpPraHMYeCcKOr0 COEIUHEHUS Ha IOBEPXHOCTH MeTailia C
o0pa3oBaHMEM KOMILJIEKCHOTO aJIyKTa JOCTOBEpHO. B pamkax uccienoBaHus ObLIM MOJTYYEHBI U
MIPOaHaIU3UPOBAHBI: COCTABBI MMOJIYUEHHBIX KOMIUIEKCOB, YHEPIHUH I'PaHUYHBIX opOuTaneil, rpapuk,
0TOOpaXaroIuil 3aBUCUMOCTh IUIOTHOCTH 3apsjia, MPUXOISIIETOCs Ha aToM eje3a, U dHEPruu
BBICIIICH 3aHATOW MOJICKYISIPHOW OpOWTalyd OT aHTUKOPPO3MOHHOTO 3amuTHOTO 3(¢dekra. Ha
rpaduKax MOXHO BHJIETh YPaBHEHUS MPSMBIX.

Keywords: amino acids, protective anticorrosive effect, corrosion inhibitor, chemical

adsorption, mild steel, the charge density per iron atom, partial effective charges, complex
compounds, donor and acceptor bonds.
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Kniouesvie cnosa: aMUHOKHUCIOTHI, 3aIIUTHBIA aHTUKOPPO3HMOHHBIA 3(dekt, MHrudéutop
KOpPpO3HMH, XHMMHYECKas aacopOumsi, Msrkas cranb, IUIOTHOCTH 3apsla Ha aroMe JKeJesa,
napuuanbHbie 3QPEKTUBHBIE 3apsi/ibl, KOMIUIEKCHBIE COSAUHEHHS, TIOHOPHO—AKIIETITOPHBIE CBS3H.

In this review, there are articles (Open Access), which feature molecules of amino acids (AA),
protecting the steel of different brands from corrosion. Chronology is a middle of the 1990's to the
present day. The articles are indexed in Scopus and Mendeley, special attention is paid to articles
published by Elsevier.

It can be concluded that there is insufficient research by Russian authors precisely of amino
acid molecules as inhibitors of corrosion in various media [1]. In [2] Russian scientists made a
suggestion about the negative influence of the anionic center (which really is) on the inhibitory
properties of the molecule.

Amino acids and their derivatives as inhibitors of corrosion in various media have been
investigated thoroughly by a number of foreign authors whose works have been magnificently
described in a remarkable review [3], to which the author of this article cannot add anything. The
review concerns articles [5—36]. Studies in this field are still ongoing [4].

Methods

A variety of corrosion system

The corrosion occurred within 0.01 sulfuric acid.

The data (numbering of heteroatoms, the energy of the boundary orbitals of the initial
molecules, the inhibition efficiency Z% at a concentration of 0.01 Mol / L, and 0.02 Mol / L) were
taken from [5] for 9 a—amino acids (appearing in the scientific paper in the classical form (it is
NH>—CHR-COOH). Here is how it is described in [5]: “Skeleton I consisted of cysteine (CYS),
serine (SER) and amino butyric acid (ABU). Those in skeleton II included threonine (THR), alanine
(ALA) and valine (VAL) while those in skeleton III are aromatic amino acids, which included
phenylalanine (PHE), tryptophan (TRP) and tyrosine (TYR)”

The technology of quantum chemical calculations

An improved method of quantum—chemical cluster modeling consisted: setting for program
the maximum number of iron atoms (not surface ones, but isolated ones). The limiting number is x
of it, when form of given—iron—atoms in the ground state (x + b) the b was carrying zero—charge
(the x was charged by the charge X6-).

Then it was postulated that AA’s donor capabilities were exhausted.

The parallel plane of neutral iron—atoms specified by the HyperChem—user was 1.2 angstroms
(A) away from the plane of AA so that the program produced fewer iterations and did not hang,
which provides the necessary accuracy. The scaling of the calculations of the molecules studied in
the program window (the Zoom—button) was 0.72.

The electrophilic reaction is xFe’ + AA = Fe, * « AA The lengths of “Fe-adsorption
center” bonds with a maximum 2.5 A length will be considered in some cases, bonds will be
involved up to 2.7 A.

The determination of quantum chemical descriptors was carried out in 2 stages: 1) a) by
optimizing the geometry with molecular mechanics method: first MM +, and then OPLS. b) setting
the initial charge of AA with MNDO, 2) ZINDO/1. When specifying the original structure, local
meso