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1. ®i3uKo-XiMiuHi 3aKOHOMIPHOCTI BIJIMBY N0OABOK Pi3HOI MPUPOAU HA PO3psif-ioHi3alio Mifi B
HU3bKOKOHLIEHTPOBAHUX HITPATHUX PO3UYMHAX

2. The physico-chemical regularities of various additives influence on the discharge-ionization of Copper in low-
concentrated nitrate solution

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BCTAHOBJIEHHIO (Pi3UKO-XiMIUHMX 3aKOHOMIPHOCTEH BIJIMBY J06ABOK Ha
IIpOLEC pO3psiAy-iOHi3aLii Milli B HU3bKOKOHLIEHTPOBAHMX HITPATHUX PO3YMHAX. 3'ICOBAaHO MEXaHI3M
€JIEKTPOOCAIPKEHHS Mifli B HUBbKOKOHIIEHTPOBAHUX PO3UMHAX HITpaTy Mifli 6e3 06aBoK. BUsiBieHO, 1110 IIOKPUTTS
MiJli, OTpMaHi 3 LUX PO34YMHIB, MICTSITh BKJIIOUEHHS iOHIB HiTpaTy, HITPUTY Ta aMOHIl0. Po3pobiieHo ¢izuko-ximiuHi
OCHOBM OTPMMAaHHS MiIHUX ITIOKPUTTIB i3 3aJlaHUMH BJIACTMBOCTSIMU 3 HU3bKOKOHLIEHTPOBAHUX HIiTPATHUX PO3YMHIB.
BcTaHOBIIEHO, 1110 /1151 OTPUMAHHS SKICHUX MAaTOBUX IIOKPUTTIB HEOOXiTHO IIOBHICTIO BUTICHUTY HIiTpaT-ioHU 3
IIO/IBIIHOTO €JIEKTPUYHOTO LIapy, a 0CaIKEHHS OJINCKYYUX IIOKPUTTIB BilOyBa€ThCS MIPY iX HETIOBHOMY BUTICHEHHI.
OO6rpyHTOBaHO YMOBHE PO3LiI€HHS AOCIiIPKyBaHUX AO0ABOK [I0 HITPATHOTO €JIEKTPOJIITY Ha [1Bi TPYIH 32 iX
BILJINBOM Ha IOGiYHi peakuii BinHOBIeHHS HiTpaT-ioHiB. [loCinkeHo cTaH i0HIB y cucTeMax 3 obaBKamu 3a

PiBHOBaXHMX YMOB Ta Yy pa3i IPOXO/KEHHS CTPyMy. BUsIBIIEHO, 110 OHi€I0 3 YMOB OTPUMAHHS OGJIMCKYYMX MiJHUX



IIOKPUTTIB B HITPATHUX PO34YMHAX 3 JOOABKAMU JPYroi IPyMNU € BKIIOUEHHS B IOKPUTTS KoMILIeKciB Cu 3 obaBKaMH,
a TaKOX ITPOTOHOBAHUX 32 30BHIITHOCHEPHUM MEXaHi3MOM i0HAMU aMOHIIO, 1110 YTBOPIOIOTHCSI [IPY BiIHOBJIEHHI
HiTpaT-ioHiB. BUBUEHO KiHETUKY Ta MeXaHi3M eJIeKTPOBigHOBAeHHS Mifj (II) B HU3bKOKOHLEHTPOBAaHMX HITPAaTHUX
PO3YMHAX B IPUCYTHOCTI J06ABOK Pi3HOI IPUPOY. BCTaHOB/IEHO TOBEPXHEBUI XapaKTep B3aeMOJii JoCiIKeHnX
HEeOpraHiyHMuxX 106aBOK Ta Kap6oHOBUX K1ca0T 3 Cu(Il). loBeneHo, 10 B HITPaTHOMY PO3uuHi 3 TpUIOHOM b
Ipolecy po3psy rnepenye XxeMocopoLisi Ha TOBEPXHi €J1eKTPOY KOMILJIEKCY, IO PO3PSIIPKAEThCSL.

2. The results of the author's study of the influence of various additives on the process of copper discharge-
ionizationin low-concentrated nitrate solutions are presented. The mechanism of copper electrodeposition from a
low-concentrated nitrate solution containing no additives was revealed. It has been shown that copper coatings
obtained in such conditions contain inclusions of NO3-, NO2-and NH4+ ions. The physico-chemical background
for the production of the copper coatings with predetermined characteristics was developed. It was elucidated
that for obtaining high quality matt copper coating NO3- ions should be displaced out of the double electric layer,
while as for obtaining glossy copper coating the metal deposition should occur at the presence of definite amount
of NO3- ions. The formal classification of the investigated additive compounds into two distinct groups by their
effect on the side reaction of NO3- ions reduction was proposed. The ionic composition of nitrate solution
containing additives was investigated at equilibrium and at its electrolyses. It was found as well, that the important
requirement for obtaining the glossy copper coatings from nitrate solutions containing additives of the
secondgroup is the inclusion of given additives' copper complexes with participation of NH4+ ions, appeared in
solution as a result of NO3-ions reduction. The kinetics and mechanism of electroreduction of copper (II) inlow-
concentrated nitrate solution in the presence of additives of different nature were studied. The superficial
interactions between inorganic additives and carboxylic acidi with Cu2+ were revealed. It was proved that Trilon B
copper (II) complexes are being formed in the bulk nitrate solution.
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