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I am pleased to provide my feedback on the dissertation of the applicant Nurtaizina A.E. This
scientific work represents the results of a comprehensive study aimed at developing an integrated
technology for obtaining copper powder from complex electrolytes. In particular, the researcher
successfully synthesized copper powder in the presence of nitrilotrimethylphosphonic
(CsH12NOvP3) and oxyethylenediphosphonic (C2HsO7P») acids as part of the electrolyte, and also
investigated the electrochemical behavior of copper ions. An assessment is given of the physico-
chemical characteristics of the obtained copper powders, the purity of which ranges from 99.01%
to 99.54%, indicating high quality and enabling the use of such powders in a wide range of
industrial and technical applications in the future. The study demonstrates the possibility of
obtaining copper powder from complex solutions with a neutral pH and a current yield rate of
40-70%. The positive results obtained served as an impetus for the development of a vortex
electrolysis setup and the testing of it through a series of experiments, achieving a current output
of over 90%. During the study, the influence of each parameter on the copper powder formation
process was demonstrated. It was found that the current density has the greatest impact. The
researcher explored the method of mathematical experimental design and conducted calculations
for a series of experiments based on the data obtained. As a result, the derived equation allows
for the calculation of the efficiency of copper powder formation.

I'd like to note that Nurtaizina A E. has demonstrated an ability for critical thinking and a
creative approach to solving scientific tasks. The research work prepared by the applicant has
both theoretical and practical value.

Best Regards,

Teresa Luczak
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[Toznans 20/05/2024
OT3bIB HA JHccepTanoHHYI0 paboty Hyprasunoii Aizkan

51 UMer0 yIOBOJBCTBHE MPEIOCTaBUTh MOW OT3BIB Ha JMCCEPTAllMOHHYIO paboTy coMcKaress
Hyprasunoit A.E. Dta HayuHas paboTa NpenCTaBiIsAET COOOH pe3yabTaThl KOMIUIEKCHOTO
MCCIIEIOBAHUS, HATIPABJIEHHOE Ha pa3pabOTKy MHTErpaJlbHOM TEXHOJIOTHH MOJYYEHHs MEIHOTO
MOPOIIKA W3 KOMILUIEKCHBIX OJIEKTPOJIMTOB. B wacTHOCTH, aMCCEpTaHTOM ObLT  BBINOJIHEH
YCHEUIHBIA CHHTE3 MEIHOTO IIOpOIIKAa B NPHCYTCTBHH HUTPUIOTPUMETHI(GOCHOHOBOM
(C3H12NOoP3) u oxcudtmmmaerudochonosoit (C2HsO7P2) kucnor B coctaBe snekrponura, a
TaK)Ke HM3Y4YeHO OJIEKTPOXHMHUYECKOE TIIOBEICHHE HOHOB Meau. JlaHa oleHka (GHU3HMKO-
XMMHUYECKAM XapaKTEePUCTUKAM TTOJIydEHHBIX TOPOIIKOB MEJIM, YACTOTA KOTOPBIX KOJICOIETCs OT
99,01% mo 99,54%, 4uTO SABISETCS TPHU3HAKOM BBICOKOTO Ka4decTBa W JIa€T BO3MOXKHOCTH
UCIIONIB30BATh TAaKWe TOPOIIKM B IIHPOKOM CIEKTPE IPOMBIIIJIEHHBIX W TEXHUYECKHX
npuIoXKeHH B Oynymem. B pabGoTe mokazaHa BO3MOXHOCTE TOJTy4CHHS MEIHOTO MOPOIIKA U3
KOMIUICKCHBIX pacTBOpoB ¢ HelftpambHbiM pH ¢ mokasarenem Beixoga no Toky 40-70%.
[TosryueHHBIE TTOJIOKUTEIBHBIC TaHHBIE CTATM UMITYJIBCOM K pa3pabOTKe YCTaHOBKHM BHXPEBOTO
3NIEKTPONIN3a U anpoOaruu ero cepuell 3KCIEPUMEHTOB € BEIXOJOM 1o TOKy 6osiee 90%. B xone
paboThI OBIIO TIOKA3aHO BIHMSHUE KAXIOT0 U3 MapaMeTpoB Ha mpoiece (POPMUPOBAHUS MEJIHOTO
mopoInka. bBbUI0  BBRISBIEHO, UTO HauOoJblllee BIMSAHHUE OKa3blBaeT IUIOTHOCTh TOKa.
JluccepranToM OBIT  HM3YyYeH METOJ MAaTEMAaTHYeCKOTo TUIAHWPOBAHMS OKCIEPHUMEHTa W
TPOM3BEIACH pacyeT ISl CEPUH OKCIIEPUMEHTOB Ha OCHOBE IMOJYYEHHBIX MM JaHHBIX. B
pe3yJIbTaTe HYero BBIBEACHHOE YpaBHEHHE JAET BO3MOXKHOCTH BBICUMTBIBATH d(P(PEKTUBHOCTD
00pa3oBaHUs MEIHOTO MOPOLIKA.

Xorenocs OB OTMETHTH, 4TO Hyprazuna A.E. npojemoHcTpupoBasia  criocoOHOCTh K
KPUTHYECKOMY  MBIIIJICHHIO M TBOPYECKMH TIOJIXOJ K PEIICHHIO HAyuyHBIX — 3ajady.
[ToAroTOBICHHBIN Hay4HO-HCCIICAOBATEILCKUI TPYI COMCKATENs MMEET KaK TEOpPETHYECKY1O,
TaK ¥ MPaKTHYECKYIO [IEHHOCTb.

C yBaxeHHeM,
JI.X.H., accoll. rnpogdeccop
Tepesa Jlyuax
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