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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. TexHOJIOTiS1 CEIEKTUBHOTO BUJIyYEHHS HIiKeJII0 Ta HOT0 CIIOJIYK 3 BTOPUHHOI TBepH0da3HOi CUpOBUHU

2. The technology of selective extraction of Nickel and its compounds from secondary raw materials

Pedepar:

1. O6'eKT BOCIIIKEHHSL: IPOLEC XiMIYHOI IEpepOoOKY BTOPUHHOI TBepL0(da3HOi HIKOJIBMICHOI CUPOBHHY, 3
CEJIEKTUBHUM BUJIYYEHHSIM HIKEJII0 Ta MOro CIIOJYK i MOJa/IbIIUM iX BiTHOBJIEHHSIM. MeTa IOoCIiIKeHHS:
OO6rpyHTyBaHHS TEOPETMYHUX OCHOB Ta pO3p0o0Ka eKOHOMIYHO BUTIIHOI Ta pecypcocbeperaoyoi TexHOJIOri, sKa
IO3BOJISIE CEJIEKTMBHO BUIYUUTHU CIIOJyKY Hikoaly (1) 3 BTOpHMHHOI TBepoda3HOi CUPOBUHM Ta BiJHOBJIIOBATH iX 10
MeTaly. MeTonu qOCiIKeHHS: PEHTT€HOCTPYKTYPHUH, PEHTTeHO(ha30BUl, MaCc-CIIEKTPOCKOIIYHNU,
€JIEKTPOHHOMIKPOCKOIIIYHUH i PEHTTeHiBChKOT0 (POTOEIEKTPOCKOIIYHOTO aHali3y, ClIeKTPO()OTOMETPUYHNUH,
xpomarorpadiuyHuil, KOHIYKTOMETPUYHUI, TPaBiOMETPUYHUM, TUTPUMETpUYHUI. TeopeTruyHi i NpakTU4Hi
pe3yJIbTaTU: BU3HAYEHI OCHOBHI KiHETUYHI XapaKTEPUCTUKU KOXKHO]I CTafill po3po06JieHOi TEXHOJIOT]; CTBOpeHa
MaTeMaTU4Ha MOJEJb IIPOLECY CEJIEKTUBHOTO BUJIYYEHHS HIKEJIIO Ta MOTO CIIOJYK 3 IO3UTUBHUX €JIEKTPOLIB

BiZJTpallbOBAHUX 3aJ1i30-HiKeJIEBUX aKYMYJISITOPIB, 4Ka MIOB'A3y€ TaKi I0r0 XxapaKTePUCTUKH, 4K CTYIiHb BUJIyYE€HH4,



TeMIIEpATypa i TPUBAJIICTb NIPOLECY XIMIYHOI B3a€MOJil; BCTAHOBJIEH] TEXHOJIOTIYHI [IapaMeTPU IIPOLIECY OCATKEHHS
Hikox (II) rizpokcuny 3 po3uuny HikoJ (II) rekcaminxyopugy BriuBoMm NaOH; BU3HauyeHi TEXHOJIOTIYHI TapaMeTpu
npouecy BigHosneHHs Ni(OH)2 rekcameTtuneHTeTpaMiHOM. [IpakTuyHa peasybHiCTh po3p0o6Js1eHOi TEXHOIOTI
IiATBEPAKE€HA TEPMOIUHAMIYHMMU PO3paxyHKamu. HoBU3HA: po3p06JIEHO METOJ, CEJIEKTUBHOTO BUTTYYEHHS
HIKEeJIIO Ta 0TO CIOJIYK 3 MO3UTUBHUX €JIEKTPO/IB BifllIpalibOBaHMX 3aJ1i30-HIKEJIEBUX aKyMYJIATOPIB 3a JIOIIOMOT0OI0
OydepHOro po3urHy amiaky, 10 MiCTUTb XJIOPUJL, aMOHII0; BCTAaHOBJIEHI TEXHOJIOTIUHI MapaMeTpu O ep>KaHHs
cepuynoro Hikoa (II) rinpokcuny 6era-mogudikanii METOLOM HOro ocalpKeHHs 3 po34nHy HikoJ (II)
rekcaminxsiopuny BryimBoM NaOH Ta BM3Ha4€HO BIIJIMB KOHIEHTpAllii ocamyKyBaya Ha PpakUUINHUAN CKIIaT, ocany
Ni(OH)2; po3pobseHo meTon TepMoxiMiuHoro BigHoBIeHHS Ni2+ 1o Ni0 rekcaMeTueHTeTpaMiHOM, SIKUH [103BOJIsIE
OTPUMAaTH MOPOIIOK METAJIYHOTO HiKeJI0 OGHOPifHOTo ¢ppakLilfHOro ckiaamdy, 3i ctyninem unuctoru 99,9 %. CrymniHb
BIIPOBAPKEHHS: PO3PO0JI€Ha TEXHOJIOTISI CeJIEKTUBHOTO BUJIYYEHHS HIiKeJIIO Ta MOTo CIIOJYK i3 BTOPUHHOI
HiKonBMicHOH TBeppodasHoi cupoBuHu BrposaakeHa Ha 111 "Pika [Tmoc" (M. Xapkis). Y HTY "XIII" pe3ynbratu
IOCiI)KeHb BUKOPUCTOBYIOThCS B y460BOMY Ipolieci Ha Kadenpi "TexHoorist HeopraHiyHUX pe4OBUH, KaTaisy i

ekosorii" 05.17.01. 'ayry3b BUKOPUCTaHHS: XiMi4HA IIPOMUCJIOBICTb.

2. Subject of the inquiry: chemical processing of the solid-phase nickel-containing raw materials with selective
extraction of nickel and its compounds for their further desoxydation. Purpose of the study: rationalization of the
theoretical basis and development of the economically sound and resource saving technology for selective
extraction of nickel compounds (II) from recoverable solid-phase raw materials and for their desoxydation to
metal. Research methods: X-ray diffraction, X-ray phase, mass spectrometric, electron microscopical and X-ray
photoelectroscopic, spectrophotometric, chromatographic, conductometric, gravimetric and titrimetric analysis.
Theoretical results and application: basic kinetic properties of each stage of the developed technology have been
determined; numerical representation of the selective extraction of nickel and its compounds from anodes of the
spent nickel-iron accumulators combining such parameters as extraction ratio, temperature and duration of the
chemical interaction has been developed; process variables of the sedimentation of nickel (II) hydroxide from
nickel (II) hyxaminchloride solution with NaOH have been studied; process variables of Ni(OH)2 desoxydation with
hexamethylenetetramine have been investigated. The applicability of the developed technology has been
confirmed by the thermodynamic calculations. Novelty: method for selective extraction of nickel and its
compounds from anodes of the spent nickel-iron accumulators using the ammonia buffer solution containing
ammonium chloride has been developed; process variables of spherical nickel (II) hydroxide of beta-modification
by means of its sedimentation from nickel (II) hyxaminchloride solution with NaOH have been determined; the
effect of the sedimentator concentration on the fractional composition of Ni(OH)2 sediment has been established,
method of thermochemical desoxydation of Ni2+to NiO with hexamethylenetetramine used for production of
metallic nickel powder with homogeneous fractional composition and 99.9% purity has been developed.
Implementation: the method developed for selective extraction of nickel and its compounds from recoverable
solid-phase raw materials has been implemented at the Private Enterprise "Rika Plus" (Kharkov). The research
findings are being used for the educational purposes at the National Technical University "Kharkov Polytechnic
Institute" at the department of "Nonorganic, catalysis and ecological engineering chemistry" 05.17.01. Application:
chemical industry.
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