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1. CuHTe3 i BIaCTUBOCTI HAHOYACTUHOK CpibJia Ta 30JI0Ta, CTabii30BaHUX CUHTETUYHUMU T'YMiHOBUMU PEYOBUHAMU

2. Synthesis and properties silver and gold nanoparticles stabilized by synthetic humic substances

Pedepar:

1. lucepraniiina po6oTa nmpucBsYeHa IOoCaimKeHHI0 (i3uKOo-XiMiYHUX MPOLIeCciB ofiep>KaHHsI HAHOYACTHUHOK Cpibia
Ta 30J10TA 3 BUKOPUCTAHHIM CUHTETUYHUX T'yMiHOBUX pe4yoBUH (I'P) Ta KOMIIJIEKCHOMY BUBUYEHHIO iX BJIACTUBOCTEN.
Po3po61eHO HOBi METOAMKY OLEP>KAHHSI CUHTETUYHUX (YyJIbBO- i TyMiHOBUX KUCJIOT Ta JOCiIKEHO OCHOBHI
di3uKo-xiMiuHi BaCTUBOCTI Ofiep>KaHUX NPOAyKTiB. [lokazaHo nepesary cuHTeTM4HUX ['P Han npuponHuMU
Marepiasiamy, sIKa MOJISTa€ Y iX BiITBOPIOBAHUX i KOHTPOJIbOBAHUX BJIACTUBOCTAX. CUHTETHYHI ['P BUKOpUCTaHO B
POJIi BiITHOBHUKIB Ta CTabili3aToOPiB y CHHTE3i HAHOYACTUHOK Cpiba Ta 30510Ta. [lapaMeTpu CMHTE3y HaHOYAaCTUHOK
Oy onTUMi3oBaHi A gocarHeHHs 99,99 % BUXO[ly Ta TPUBAJIOI arperaTMBHOI CTabiNbHOCTI 3071iB (6inblie 1 poky).
BcTraHOBIIEHO, 10 BapilOBaHHSAM YMOB CUHTE3Yy MOKHA OJIE€PKYBaTU HAHOYACTMHKY 33JJaHOTO PO3Mipy (B MeXKax 8-
60 HM) Ta popMHU (KYJISCTi, CTPUKHENOLi6Hi). JJocaimkeHo OCHOBHI (i3UKO-XiMiYHi XapaKTE€PUCTUKU OJEP>KaHUX
HaHOYaCTUHOK. Ha OCHOBI €KCIIEpUMEHTAJIbHYX JaHUX Ta KBAHTOBO-XIMIYHUX PO3PaXyHKIB 3alIPOTIOHOBAHO

MexaHi3aMu (popmMyBaHHSI HAHOYACTUHOK CPibJia Ta 30J10Ta, CTabinizoBaHux cuHTeTHYHUMU ['P. BcTaHOBIIEHO, 1110



MEXaHi3M (pOpMyBaHHSI HAHOYACTUHOK CPibJIa 3a/IEXKUTD Bifl KOHLIEHTPALlii JIYTY B peaKkLilHOMY CEPELOBUIL: IIPU
BHCOKUX 3Ha4eHHsX pH QpopMyBaHHS HAaHOYACTHHOK CPibiia BifiOyBaeThCs 3a TeTEPOreHHUM, a ITPY HUBbKUX - 32
rOMOT€HHUM MexaHi3MoM. PO3paxoBaHo KiHETHMYHI Ta TEpMOAMHAMIUHI XapaKTePUCTUKU IIpoLeciB GOpMyBaHHS
HaHOYaCTUHOK. JloBeIeHO OCUIeHi aHTUOaKTepiaibHi BIACTUBOCTI OJlep>KaHMX HAaHOYACTUHOK CpibJia Ta 30J710Ta Ha

OCHOBIi cuHTeTU4YHUX ['P.

2. The thesis is devoted to the research of physico-chemical processes of obtaining of silver and gold nanoparticles
with use synthetic humic substances (HSs) and to complex study of their properties. The new techniques of
preparation of synthetic fulvo- and humic acids are developed and the basic physico-chemical properties of the
received products are investigated. The advantage of synthetic HSs over natural materials is their reproducible and
controllable properties. Synthetic humic substances was used in role of reducers and stabilizers in synthesis of
silver and gold nanoparticles. The reaction conditions were optimized to achieve a 99,99% yield and long-term
aggregate stability of sols (over 1 year). It is found that varying the synthesis conditions, the controlled size (within
8-60 nm) and shape (spherical, rods-like) of nanoparticles can be obtained. The basic physico-chemical properties
of received nanoparticles are investigated. On the basis of experimental data and quantum-chemical calculations
the schemes of formation of silver and gold nanoparticles stabilised by synthetic humic substances are offered. It is
established that the mechanism of silver nanoparticles formation depends on the concentration of alkali in the
reaction medium: at high pH values the formation of silver nanoparticles occurs according to heterogeneous
mechanism and at low pH - according to homogeneous mechanism. The kinetic and thermodynamic
characteristics of processes are calculated. The strengthened antibacterial properties of the received silver and
gold nanoparticles on the basis of synthetic humic substances are proved.
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