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2. Computer Simulations of Polymer-Enzyme Complexes and Chelate Structures of Heavy Metal Ions

Pedepar:

1. Incepratist IpucBI4Y€Ha BUBYEHHIO YTBOPEHHS KOMILJIEKCIB B [10JiMEPHO-(EPMEHTHUX CyMilllax Ta XeJIaTHUX
CTPYKTYp iOHIB BaXXKUX MeTaJliB. 3B's13yBaHHS MOJIEKYJ (DEPMEHTIB i3 I0JliMepHUMMU JIaHLIIOTaM1-KapKacaMH, sKe
Biflirpae BaXJIMBY PoJib Y 6i0KaTaliTUYHUX IIpoLiecax IIPY BUPOOHMITBI 6i0nasnuBa, 6yj10 BUBYEHE B PaMKax
KPYITHO3EPHUCTOI MOJIEJIi 3a OMTOMOT0I0 KOMIT'IOTEPHOTO MOZEIOBAHHS METOLOM JIAHXXEBEHOBOI IMHAMIKMU.
dopmyBaHHSI XeJaTHUX KOMILIEKCIB iOHIB BXXKMX METaJIiB y BOZ], 1110 CTAHOBJISATh iHTEPEC 3 TOYKU 30PY OUYMILEHHS
CTIYHUX BOJ, JOCJIiZPKyBaJIOCs Ha aTOMICTUYHOMY PiBHi AeTasnizalii 3 BAKOPUCTaHHSAM METOLIB KJIAaCUYHOI

MOJIEKYJISIPHOI AMHAMIK/ Ta KBAHTOBO-XiMiYHOTO MOZEJIIOBAHHS, 3aCTOCOBYIOYM TE€OPilo (PYHKIIOHANY T'yCTUHMU.



2. This thesis is devoted to the study of complex formation in polymer-enzyme mixtures and the chelate structures
of heavy metal ions. The binding of enzyme molecules to polymer chain scaffolds, which plays an important role in
biocatalytic processes during biofuel production, was investigated using a coarse-grained model and computer
simulations based on Langevin dynamics. The formation of heavy metal chelation complexes in an aqueous
environment, relevant to wastewater treatment, was studied at the atomistic level using classical molecular
dynamics (MD) and by quantum-chemical modelling using the density functional theory (DFT).
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