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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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1. Copbuis 6y1aropoHMX MeTajliB Ha IOBEPXHI cujliKareso Ta GiToCOpPOEHTIB 3 NPUILEIIEHUMU TiOCEYOBUHHUMU

rpynamu

2. Sorption of noble metals on the surface of silica gel and phytosorbents with grafted thiourea groups

Pedepar:

1. locaizpkeHo KoJ0ifHO-XiMi4Hi 0COGIMBOCTI €KOJIOTIYHO O€3[1eYHNX | EKOHOMIYHO MPUMHITHUX METOMIB CUHTE3Y
COPOEHTIB Ha OCHOBI CHJIKare0, KPUCTAIYHO] LIEJII0JI031 Ta TUPCH, XiMiYHO MOIN(IKOBAaHMX TIOCEYOBHUHOID;
BCTaHOBJIEHO 3aKOHOMIPHOCTi cOpOLii 6;1ar0pOgHUX METasIiB 3 TEXHOJIOTIYHUX PO3YMHIB Ha OBEPXHi CUHTE30BaHUX
COPOEHTIB; po3p006JIeHO METOIMKY BU3HAUYEHHS 200 TEXHOJIOTTYHOIO BUJIyYEHHS 3a3HaY€HUX METaliB, SIKi
0a3yI0TbCsl HA BUKOPUCTaHHI OTPMMAaHUX COPOLiiHMX MaTepiaiB. JloBeleHo, 10 YCi AOoCiIKeH] copoeHTU
e€(EeKTUBHO BUJY4alOTh 6J1arOpOAHi METaIN 3 KUCIMX PO3UMHIB 32 ONTUMAJIbHUX YMOB IIPOBEAEHHS COPOLINHUAX
npoleciB. BUBU€HO BIVIMB NEpEXigHMX METAJIIB Ta I0Ka3aHO, 1110 3HAYHI iX KiJIbKOCTi HEe YMHATbH BIVIUBY Ha [TIOBHOTY
BUJIy4€HHS Os1aropofHux MeTasiB. KiHeTuky Ta isoTrepmu copoOLii IpoaHasizoBaHoO 3a JOIOMOIOI0 Cy4acHHUX
KOJIOIIHO-XiMIYHUX MoJesiell. PO3po61eHO METOIUKY COPOLIIMHO-KOIbOpOoMeTpuyHOro BusHadeHHs Pd(II), Rh(III),
Ru(IV) Ta Hg(II) 3 BUKOpUCTaHHSIM CUJIiKareso, XiMivHo MoAu(ikoBaHOTO TIOCEYOBMHHMMU Ipynamu. Bnepuie Ha

ifcTaBi cCCTEMATUYHOTO JOCJIIKEHHS KOJIOIIHO-XIMIYHUX 3aKOHOMIpHOCTEH copOliii HAYKOBO OOGI'PYHTOBAHO Ta



€KCIIepUMEHTAJIbHO JOBENI€HO IOLiIbHICTb Ta BUCOKY €(DEKTUBHICTh BUKOPUCTAHHS (PITOCOPOEHTIB 1151 BUTy4eHHS

6J1aropofHUX MeTaJIB y MOPOUIKOIOLiOHOMY BUIJISIA, Y4 Y BUCOKOKOHIIEHTPOBAHUX JiecopbaTax.

2. The study of colloid-chemical features of ecologically safe and economically acceptable methods of sorbents
synthesis based on silica gel, crystalline cellulose and pine (Pinus sylvestris) sawdus chemically modified by
thiourea groups; determination of sorption conditions of noble metals from technological solutions on the surface
of synthesized sorbents; development of methods determination or technological extracted of these metals on the
basis used of the obtained sorption materials. It is proved that all investigated sorbents effectively extracted noble
metals from acid solutions under optimal conditions for sorption processes. The time of the obtaining sorption
equilibrium on silica gel, chemically modified by thiourea groups is 15 minutes, on the surface of pine sawdust,
chemically modified with thiourea groups - 1 hour during heating and 24 hours at room temperature. The
influence of heavy metals has been studied and it is shown that their significant quantities do not affect the
completeness of the extracted of noble metals. Kinetics sorption and isotherms was analyzed using modern
colloid-chemical models. It is shown that the experimental data obtained are best described by the kinetic pseudo-
second order model and the Langmuir adsorption model. The noble metals sorption in a dynamic regime on the
surface of crystalline cellulose chemically modified by thiourea groups was investigated. However, the fact that the
time of establishing the sorption equilibrium is high, restricts the possibility for industrial use of the proposed
sorbent for the extraction of metals in a dynamic mode. The method of sorption-colorimetric determination of
Pd(I), Rh(IIl) and Ru(IV) with the use of silica gel chemically modified with thiourea groups was developed. The
same technique was developed for Hg(II) using its colored complex with Michlera's thioketone. For the first time,
based on the systematic study of colloid-chemical of sorption conditions, the feasibility and high efficiency of the
use of phytosorbents for the extracted of noble metals in powder form, or in highly concentrated desorbates, have
been scientifically substantiated and experimentally proved.
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