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B komnosuyusx pacmenuegoouecko20 HA3HAYEHUsT MO2YM O0OHOBPEMEHHO COOEPICAMbCSL UOHbL
MUuKposnemenmog — d-memannos, L-amunoxuciomsl, 3auuwarouue pacmenus om 030€icmeust cmpec-
COBbIX (haKmopos, u conorumep aKpuIamMuod U aKpuiama Hampus — ad2e3us, 61dco0y0epiIcusaouuil u
NPOJIOHSUPYIOWUTE KOMANOHEHM, 8 Pe3VIbmame 4e20 6 pacmeope 603MONCHO DOPMUPOBAHUE CMEUAH-
HbIX Komnaekcos. Llenb pabombl — onpedenums KOHCMAHMbL YCMOUYUBOCU CMEULAHHBIX MAKPOMOJIe-
KyAapHbIX Komnaekcog uonos Cu(ll) ¢ amunoxuciomamu u cONOIUMEPOM AKPULAMUOA U AKpUlaAma
HaAmMpusi 6 60OHLIX PACMEOPAX, OYEHUMb GIUSHUE CMPYKIMYPbl AMUHOKUCIOMbL HA 803MOICHOCMb (hop-
MUPOBAHUS CMEUAHHBIX KOMNILEKCOS.

Koncmanmor ycmotiuusocmu KOMRAEKCO8 Onpedesisiiv. HOMEHYUOMEemMPULeCKUM Mumposanuem no me-
mody Bveppyma ¢ moodugpurkayusimu Upeunza — Poccommu u I'pecopa. Cmpykmypy KOMRIEKCO8 U3yuaiu
Ke8aumoso-xumuyeckumu pacuemamu memooom B3LYP ¢ 6asucom LANL2DZ. Obuapyarceno, umo 6 600HbIX
pacmeopax uonos Cu(ll) 6 npucymemeuu conorumepa akpuiamuda ¢ aKpulamom Hampus, d maKdice AMUHo-
kuciomol — enuyuna, L-mszuna, L-enymamunosoii kuciomer — 6 HeUmpaibHOU U claboKucion cpede gop-
MUPYIOMCSE MAKPOMOLEKYISIPHbIE CMeulanHble Komniekcol. K @dopmuposanuio maxkux CMeulaHHbIX KOM-
NIEKCO8 CKAOHHbL AMUHOKUCAOMDbL, Ol KOMOPLIX KOHCMAHMbL YCMOUYUBOCIU MOHOAUSAHOHBLX
xomnnexcoe ¢ uonamu CU(ll) maxoosmca e ouanazone 10**-10'°. Ioxazano, umo naruuue 60x060ii
AMUHOSPYNNBL 8 MOJIEKYIe AMUHOKUCIOMbL NOGbIUAE CNOCOOHOCHb IMOU AMUHOKUCIOMbL K hOpMUPO-
sanuio cmewannvlx komniekcog ¢ uonamu Cu(ll) u cononumepom axpuramuoa u aKkpuiama Hampus, d
Hanuuue HOKOBOU KAPOOKCUNLHOU 2pYynnbl — CHUdcaem. Bvisignieno, umo @eposimuas npuduna OOnoJHU-
MENbHOU CMAGUIU3AYUU CMEULAHHBIX KOMNIEKCO8 — (OopMUposanie 8000POOHbIX C6s3ell MeHCOy AMUHO-
2PYRNAMU AMUHOKUCTIOM U KAPOOHUNBHBIMU SDYNNAMU COROIUMEPA AKPUIAMUOA U AKPUTLANA HAMPUSL.

KaioueBble c10Ba: MakpOMOJICKYIIIPHbIE METaJUIOKOMIUIEKCHI, CMENIAHHBIE KOMIUIEKCHI, ITOTEHIIMOMETPHUYECKOE
TUTPOBaHKE, KOHCTAHTHl YCTOMYMBOCTH, COMOJIMMED aKpHJIaMuAa M aKpuilaTa HaTpHs, aMHUHO-
kuciaoTsl, noHbI Cu(1l), BomHBIE PaCTBOPHI.

STABILITY CONSTANTS OF TERNARY Cu(ll) IONS COMPLEXES
WITH ACRYLAMIDE AND SODIUM ACRYLATE COPOLYMER
AND AMINO ACIDS

D. L. KUDRYAVSKY?!?* E. K. FOMINA!?

!Research Institute for Physical Chemical Problems of the Belarusian State University, Leningradskaya St., 14, 220006, Minsk, Belarus
2Belarusian State University, Nezavisimosti Ave., 4, 220030, Minsk, Belarus

“ABTOp, C KOTOPBIM clieayeT BecTn nepenucky. E-mail: kudryavsky@bsu.by



34 A JI. Kyopsieckuii, E. K. @omuna

Compositions for crop production can at the same time contain ions of microelements — d-metals,
L-amino acids that protect plants from stress factors, and acrylamide and sodium acrylate copolymer —
adhesive, water retaining and prolonging component, which may result in the formation of mixed complexes in
the solution. The aim of this study is to determine the stability constants of mixed macromolecular complexes of
Cu(ll) ions with acrylamide and sodium acrylate copolymer and amino acids in aqueous solutions, and to
analyze the impact of the amino acid structure on the possibility of mixed complexes formation.

The stability constants of the complexes were determined by potentiometric titration using the Bjerrum
method with Irving-Rossotti and Gregor modifications. The structure of the complexes was studied by
quantum-chemical calculations using the B3LYP method with the LANL2DZ basis set. Macromolecular
mixed complexes have been found to form in aqueous solutions of Cu(ll) ions in the presence of acrylamide
and sodium acrylate copolymer and amino acids (glycine, L-lysine, L-glutamic acid) in neutral and weakly
acid medium. Amino acids are prone to the formation of such mixed complexes if the stability constants of
their monoligand complexes with Cu(ll) ions are in the range of 1014106 It has been demonstrated that the
presence of a side-chain amino group in the amino acid molecule enhances the ability of this amino acid to
form mixed complexes with Cu(ll) ions and acrylamide and sodium acrylate copolymer, while the presence of
a side-chain carboxyl group reduces this ability. The likely reason for the additional stabilization of mixed
complexes has been determined to be the hydrogen bond formation between the amino groups of amino acids
and carbonyl groups of the acrylamide and sodium acrylate copolymer.

Keywords: macromolecular metal complexes, ternary complexes, potentiometric titration, stability constants,

acrylamide and sodium acrylate copolymer, amino acids, Cu(ll) ions, aqueous solutions.
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