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ABSTRACT

Horda R.V. Sorption of noble metals on the surface of silica gel and
phytosorbents wit h Qualfgng scetifictwbrk om the rgglats g 1
of manuscripts.

Thesis for the degree of a candidate of chemical sciences (doctor of
philosophy) inspecialty 02.0 . 11 1 col |l oi dalCheaerieant rsyt
F.D. Ovcharenko Institute of Biocolloidal Chemistry National Academy of Sciences
of Ukraine, Kyiv, 2018.

The dissertation is devoted to the development of methods for the synthesis o
new sorbats based on silica gel, crystalline cellulose g@mke (Pinus sylvestris)
sawdusby chemical modification with the obtaining of thiourea groups that have
been grafted to their surface using economically acceptable and environmentally saf
technologies for their obtaining; collechemical laws establishment of noble and
transition medls sorption from model and technological solutions; determination
methods elaboration of noble metals (NM) from them and their determination
methods based on the use of obtained sorption materials.

For the first time, based on systematic study of sorptiolfoid chemical
patterns, the feasibility and high efficiency of phytosorbents use for the NM
extraction have been scientifically substantiated and experimentally proved.

Sorbents surface has been studied by modern experimental research metho
(IR spectoscopy, derivatization, thermal analysis, scanning electron microscopy, low

temperature sorptiedesorption of nitrogen) and their chemical interaction
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characteristics of the thiourea molecule with the surface groups of the carrier, the are
of specific sirfface area and porosity were determined. Obtained data allowed
establishing mechanisms of sorption processes.

Optimum conditions of NM sorption on the proposed sorbents are studied. It is
established that all NM are quantitatively (99%) removed in trticaarea. The time
for the determination of sorption equilibrium on silica gel, chemically modified by
thiourea groups (ThS) is 15 minutes, whereas on the surface of crystalline cellulos
(CCTh) andpine sawdus(phytosorbent) chemically modified with thiea, the
maximum degree of extraction is achieved with a sorption time of 24 hours. When
heated, sorption takes 1 hour.

The possibility of using CCTh for the NM removal from technological
solutions in a dynamic mode is considered. It is shown that CCahpi®mising
sorbent for the NM removal, however, the fact that the time of sorption equilibrium
establishing is high, limits the possibility of its industrial using for the extraction of
metals in a dynamic regime.

It has been established that transitioetas are extracted on the investigated
sorbents in the pH range = 1 and higher, while NM are quantitatively extracted in
acid solutions. This allows for selective NM sorption. The quantitative sorption of
Hg(ll) passes at pH 3 and above, which allows lbé¢ separated from NM.

The kinetic patterns of NM sorption on the surface of the phytosorbent are
described using two kinetic models: pseddst and pseud@econd order. It is
established that experimental kinetic data are best described using a-pseomld
order model with some contribution of the psedidgst order model in the area of
high concentrations, which may be due to the contribution of internal diffusion.

Isotherms of NM sorption on the surface of the phytosorbent have been treate
using adorgion models of Langmuir and Fredlich. It is shown that the Langmuir
model best describes the obtained curves, which shows the homogeneity of enerc
centers on the sorbent surface and interaction between sorbate and sorbent.

The lack of the own colofhS, and the ability of Pd(Il), Rh(lll) and Ru(IV) to

form colored complex compounds with thiourea molecules allowed to develop
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sorptionrrcolorimetric and test methods for the determination of these metals. Similar
techniques have been developed for Hg(#ing its colored complex with Michlera's
thioketone on the surface of the ThS.

The methods of NM concentrating on the phytosorbent are proposed: by
sorptiondesorption to obtain a highly concentrated desorbate or by calcination of a
sorbent with adsorbenhetal, followed by the production of a reduced metal in the
form of a powder.

Key words: sorption, noble and transition metals, sorbents with grafted
thiourea groups, sorption kinetics, sorption isotherms, methods for determination anc

extraction.
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