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Struktiram, ko veido parejas metalu dikalkogenids (TMD) un grafénam Iidzigs
substrats, ped¢ja laika ir pieveérsta liecla uzmaniba, jo tas ievérojami uzlabo optiskas
ipaSibas. Nemot veéra tdens sadaliSanu, nanokompozitmateriali ne tikai parmanto
substrata ipaSibas Gidens sadaliSanai, bet ari pastiprina TMD absorbciju, kas uzlabo
sliktu saules energijas ieguvi. Misu skaitloSanas darbs parada TMD (WS2, MoSy)
elektroniskas, optiskas un ierosinata stavokla ipaSibas, kas nogulsnétas virs ZnO
substrata no grafénam lidzigas fazes lidz wurtzita fazei. Joslu malu pozicijas attieciba
uz tidens sadaliSanas krit€rijiem atklaj, ka MoS2@ZnO 2D nanokompoziti parasti nav
pieméroti spontanai idenraza razosanai salidzinajuma ar WS>@ZnO. Tiek prognozéts,
ka, veicot turpmaku optisko paSibu analizi, ZnO substrats ar TMD demonstrés
platjoslas optisko reakciju, lai uzlabotu tidens sadaliSanas sp&ju redzama gaisma. Miisu
teoretiskais pétijums ir tads, ka biezaks masveida ZnO substrats nesp&j uzlabot
absorbciju pie MoS:@ZnO un WS;@ZnO 2D nanokompozitiem saules spektru
redzamaja regiona, ka paredzets, savukart grafénam lidzigo ZnO substratu var ieteikt
ka labako kandidatu. lai uzlabotu nanokompozitu fotoreakciju, ko rada redzama
gaisma. Funding from M-ERA.NET project CatWatSplit is greatly acknowledged.
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The structures formed by transition metal dichalcogenide (TMD) and graphene-like
substrate have got considerable attention recently due to their significant enhancement
for optical properties. With the consideration of watersplitting, the nanocomposites not
only inherit the properties of the substrate for water-splitting, but also strengthen the
absorption by the TMDs which improve harvesting of solar irradiation. In this study we
have calculated the electronic, optical and excited state properties of the TMDs (WS,
MoS,) deposited atop of ZnO substrate in its graphene-like and wurtzite phases. The
band edge positions calculated with respect to the watersplitting redox levels reveal that
MoS@2ZnO 2D nanocomposites is generally not suitable for spontaneous production
of the hydrogen in comparison with WS,@2ZnO. Further analysis of optical properties
allows us to conclude that the ZnO substrate with TMDs demonstrates the broadband
optical response enhancing visible-light-driven watersplitting. We predict that the
thicker bulk-like ZnO substrate can fail to enhance absorption at MoS,@ZnO and
WS,@Zn0O 2D nanocomposites in the visible region of solar spectra, while the
graphene-like ZnO substrate can be suggested as the best candidate to improve visible-
light-driven photoresponse necessary for efficient watersplitting. Funding from M-
ERA.NET project CatWatSplit is greatly acknowledged.



