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AHHOTANUA
HccnenoBanue MOCBAIICHO SJIEKTPOXUMHUYECKOMY JIETHPOBAHUIO IMHKOBBIX IMMOKPHITUI COEAMHEHUSIMHU HUKEIIS
U Ko0aJbTa U3 TIMLMHATHBIX PAcTBOPOB. B paboTe npuBeneHs! JaHHBIE IO KOMITJIEKCOOOPAa30BaHUIO B CHCTEME
HK(1]) — aukens(Il) — kobGaneT(Il) — rMIME-BONA, IMEKTPOXUMUYECKOMY JIETHPOBAHHIO IIMHKOBBIX TMOKPHITHI
HHKEJIEM 1 KOOAJIBTOM, a TAKXKE KOPPO3UOHHBIE HCCIICIOBAHMS.

DkcrnepuMeHTalbHbIE JaHHble moydens! npu 25 °C. Ins m3mepenust pH ucnosnb3oBamu npubdop HI 2215
pH/ORPMeter. [Tnsi ycTaHOBIGHHSI COCTaBa KOMIUIEKCOB HpuMeHsun pH-meTpuueckoe tutpoBanue. KoHCTaHTBI
00pa30oBaHMsI KOMILIEKCOB M UX JIOJIM HAKOTIIEHUS PACCYMTHIBAIMCH 110 Tiporpamme CPESSP.

VcTaHOBNEHbI COCTaBbI TreTeposiiepHbix coemuHenuit [NiCoZn(OH),Glyg]*~, [NiCoZn(OH),Glys]™,
NiCoZn(OH);3Glys, [NiCoZn(OH),Gly;]*, [NiCoZnGly;]3*, [NiCoZn(HGly)Gly,]**, nomu ux HakomieHus u
KOHCTaHTBI 00pa30BaHus. Y BeIHUYCHHE JIOJIM HAKOTICHHS TeTEPOSACPHBIX COSAMHEHHI MPOUCXOAMT Ipu pH 5.5 u
BBIIIIE.

OJIEMEHTHBIM COCTAB IIMHKOBBIX MOKPBITHH, JIETHPOBAHHBIX HUKEIEM M KOOAJIBbTOM, ONpPEAENICH METOAOM
pentreHo-ryopectenTHoro aHaiumza. M3mepenus nposeaeHsl Ha aHanmm3atope X-STRATA 980. YcranosneHo,
YTO TPH IUIOTHOCTAX TOKa 1-5 A/mm? coziepkaHue HUKeNs cocTaBisier 2.5-3.5%, a kobarnsTa 0.5-3.0%.

Koppo3uoHHble UCTIbITaHMs, IPOBEAEHBI B BOJHOM pacTBope 3% xJiopuza HaTpusl. Y CTAHOBJICHHBIE Macco-
BB M TIIyOMHHBIM TTOKa3aTeNd I JISTMPOBAaHHBIX TOKPBHITHI MMEIOT B JiBa pa3a Oojee HU3KUE 3HAYEHHS IO
CPaBHEHUIO C IMHKOBBIMH TIOKPBITHSIMH, TIONTY4eHHBIME U3 cylb(ataoro snekrponura [OCT 9.305-84.

B pabote BbICKa3aHbI HEKOTOpPBIE COOOPAKEHHUS 00 EKTPOXUMHUUYECKON PEaKLIMOHHON CIIOCOOHOCTH TeTe-
POSITIEPHBIX KOMILIEKCOB. B 9acTHOCTH, OTMEYEHO, UTO IEKTPOXUMHUUECKOE BOCCTAHOBIICHUE 00JIee IIEKTPOOTPH-
HaTeJIbHBIX METAJJIOB, B CIIy4ae UX HAXOXK/IEHUS B FeTEPOsICPHOM KOMIUIEKCE, IOJDKHO MIPOUCXOAUTH C MEHBILCH
SHepruel akTHBAIMK. Tak Mmpy 0O0pa30BaHUM TETEPOSIEPHBIX COSTMHEHNI B CBSI3BIBAIONILYIO0 OPOHTATh GONBIIHIA
BKJIAJI BHOCUT OpOuTalih O0oJiee OTpUIAaTEeIbHOTO METallIa, a B pa3phIXJISIONIYI0 — MeHee oTpuuaresnsHoro. Cieno-
BaTeNlbHO, TAKOE 3AIOJTHEHUE DIIEKTPOHAMHU OpOMTANEH JIOJKHO CIIOCOOCTBOBATH IEKTPOXHMMHUYECKOMY BOCCTA-
HOBJICHHUIO 00JIee OTPULIATENFHOTO METAIlIa, TOUHEE €ro MOHA B KOMILIEKCHOM COEIMHEHUH.
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Abstract
The study is devoted to the electrochemical alloying of zinc coatings with nickel and cobalt compounds from
glycinate solutions. The paper presents data on complexation in the zinc(ll) — nickel(Il) — cobalt(Il) — glycine-
water system, electrochemical alloying of zinc coatings with nickel and cobalt, as well as corrosion studies.

Experimental data were obtained at 25 °C. The HI 2215 pH/ORPMeter was used to measure pH. pH-
metric titration was used to determine the composition of the complexes. The constants of complex formation
and their accumulation fractions were calculated using the CPESSP program.

The compositions of heteronuclear compounds have been established [NiCoZn(OH),Glyg]*",
[NiCoZn(OH),Gly3]~, NiCoZn(OH);Gly;, [NiCoZn(OH),Gly;]*, [NiCoZnGly3]3*, [NiCoZn(HGly)Gly,]**,
the proportions of their accumulation and the constants of formation. An increase in the proportion of
accumulation of heteronuclear compounds occurs at pH 5.5 and above.

The elemental composition of zinc coatings alloyed with nickel and cobalt was determined by X-ray
fluorescence analysis. The measurements were carried out on an X-STRATA 980 analyzer. It was found that at
current densities of 1-5 A/dm?, the nickel content is 2.5-3.5%, and cobalt 0.5-3.0%.

Corrosion tests were carried out in an agueous solution of 3% sodium chloride. The established mass and
depth parameters for alloyed coatings have two times lower values compared to zinc coatings obtained from
sulfate electrolyte GOST 9.305-84.

Some considerations on the electrochemical reactivity of heteronuclear complexes are expressed in the
work. In particular, it is noted that electrochemical reduction of more electronegative metals, if they are in a
heteronuclear complex, should occur with a lower activation energy. Thus, during the formation of heteronuclear
compounds, the orbital of a more negative metal makes a greater contribution to the binding orbital, and a less
negative one to the loosening one. Therefore, such filling of orbitals with electrons should contribute to the
electrochemical reduction of a more negative metal, more precisely, its ion in a complex compound.
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