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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHUX PyOpHK: 31.17

Tema gucepranii:
1. KepoBanuii cunTe3, MopdooriuHi Ta copoLiliHi BIacTUBOCTI YaCTUHOK LIMHK, KagMiit Ta kynpym( 1) cyabdinis

2. Controllable synthesis, morphological and sorption properties of zinc, cadmium, and copper(Il) sulfides particles

Pedepar:

1. O6'exT mociKEHHs: IPOLleCU OTPUMAHHS COPOEHTIB HAa OCHOBI IMHK, KagMiil Ta KynpyMm(Il) cynbdinis 3 BogHUx
PO34YMHIB. MeTa IOCliPKeHHS: pOo3p0oOUTH KepOBaHUM METO[, CUHTe3y LUHK, Kynpym(Il) i kagmil cynbdinis 3
BOJHMX PO3UYMHIB, BCTAHOBUTU MOP(OJIOrivyHi Ta COpPOLiHI BIaCTUBOCTi OTPUMAaHUX YaCTUHOK. MeTonu
IOCIiIKEHHS: peHTreHo(ha30BUil aHai3, iHppayepBOHa CIIEKTPOCKOIIisl, CKaHyBaJIbHA €JIEKTPOHHA MiKPOCKOIIis,
[IOTEHL[iOMETPUYHE TUTPYBaHHSI, TEIJIOBA ecOpOLiisl aproHy, aTOMHO-€MiCiliHa CIIEeKTPOCKOIIis 3 iHIYKTUBHO
3B'43aHOIO 171a3MOI0. TeOpeTUYHI Ta IIPAKTUYHI Pe3yJIbTaTU: BapiloBaHHs PH ocal’)KeHHs, CIiBBiHOMIEHHS]
KOHLIEHTpALill peareHTiB Ta aHiOHIB BUXiHOI COJIi 32 TEPMIYHOI Ta MIKPDOXBUJIbOBOI aKTUBALIil IPU3BOLUTD [10
OTPMMAaHHS 0CaJliB LIMHK, KaaMiil Ta Kynpym(Il) cyabdinis 3 pisHO0 Mopdosorieto. 3anesxxHicTb COPOLINHUX i

MOPQOJIOTIYHUX BIACTUBOCTEH Bif, YMOB CUHTE3Y [I03BOJIsIE€ TOKPAIIATH COPOLiNHY 31aTHICTh LIMHK, KaiMiii Ta



kynpyM(Il) cynpdigis. JocaimkeHo 0cobamBOCTi copouii ioHiB Kaamito Kynpym(Il) cynbdinom 3 BOGHUX pO34YMHIB 32
pizHux Temnepatyp Ta pH. Cop0OuiiiHuii mpolec HianopsIKoByeTbCs PiBHIHHIO JIEHTMIOPA, 32 [TapaMeTPaMu SIKOro
Oysin po3paxoBaHi cop6uiitHi emHocTi Kynipym(Il) cyabdiny. [TokasaHo, 10 copb1iiiiHa eMHICTb 3pocTae 3i
36isbIeHHSIM pH Ta 3HIKEHHSIM TeMIlepaTypy PO3UrHYy Ta BapiloeTbes Bif 5,6 mr/r mpu pH 5135 0C 1o 15,2 mr/r
npu pH 7115 OC. Bubip ontumManbHUX yMOB cOPOLiil 103BOJIs€ MiABUIIUTY cOPOLiiiHy eMHicTh KynipyM(II) cynbpdiny.
3miHa pH nin yac cop6uii nignopsiakoByeThes piBHAHHIO Kyp6aToBa, 1110 BKasye Ha MeXaHi3M 0OMiHY iOHIB KaiMito
Ha [IPOTOHU NOBepxHi copbeHTy. Chepy BUKOPUCTAHHS: pO3pOO6Ka HOBUX COPOEHTIB /17151 BUJTyYEHHS BAXKKUX
MEeTaJIiB Ta PaLiOHYKIIiAiB 3 BOOHUX PO3YMHIB.

2. The subject of investigation: processes for producing sorbents based on zinc, cadmium, and copper(II) sulfide
from aqueous solutions. The purpose of investigation: to develop the controllable synthesis of zinc, copper(ll), and
cadmium sulfide from aqueous solutions, to establish the morphological and sorption properties of the particles.
Methods of investigation: X-ray diffraction, infrared spectroscopy, scanning electronic microscopy, potentiometric
titration, thermal desorption of argon, inductively coupled plasma atomic emission spectroscopy. Theoretical and
practical results: varying of pH of the precipitation, the concentration ratio of the reactants, and the initial salt
anion upon heat and microwave activation results in precipitation of zinc, cadmium, and copper(Il) sulfides with
different morphologies. The dependence of the sorption and morphological properties on the synthesis conditions
permits improving the sorption capacities of zinc, cadmium, and copper(Il) sulfides by changing the precipitation
conditions. The characteristics of cadmium ion sorption from aqueous solutions on copper(ll) sulfide at different
temperatures and pH were investigated. The sorption process obeys the Langmuir equation, which is used to
calculate the sorption capacities of copper(Il) sulfide. It is shown that the sorption capacity increases with an
increase of pH and a decrease of the temperature. The sorption capacity changes from 5.6 mg/g at pH 5 and 35 0C
to 15.2 mg/g at pH 7 and 15 OC. The optimization of conditions permits improving the copper(Il) sulfide sorption
capacity. The pH changes during the sorption obey the Kurbatov equation denoting the sorption process as ion
exchange reaction. Scope of use: development of new sorbents for the extraction of heavy metals and
radionuclides from aqueous solutions.
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