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Udenraza raZo$ana izmantojot tidens sadaliSanu ir svarigs process zalaja energétika. Sai reakcijai ir
nepiecieSams labs katalizators. Stroncija titanats SrTiOs (STO) ir ilgtspgjigs katalizators
fotokatalitiskajai idens sadaliSanai. Ta aktivitati var uzlabot, izmantojot daudzskaldnu nanodalinas.

Lai saprastu iemeslus, kapéc daudzskaldnu dalinu aktivitate ir augstaka, més izmantojam ab initio
metodes tidens sadali$anai uz §im nanodalinam. Mg&s izveidojam atomaro modeli divam nanodalinu
skaldnu veidiem: plakana {001} virsma un pakapienveidiga {110} virsma. M&s veicam blivuma
funkcionala teorijas (DFT) aprékinus lai noveértetu katalitisko aktivitati, pielietojot skaitlisko idenraza
elektroda (CHE) teoriju kopa ar Gy, (1) aprakstu.

Mes demonstréjam, ka Gdenraza evoliicijas reakcijai (HER, tidens sadaliSanas katoda dald) ir labaki
termodinamiski nosacijumi uz plakanas {001} virsmas, bet skabekla evoliicijas reakcijai (OER, tdens
sadaliSanas anoda dala) — uz pakapienveidigas {110} virsmas. Sie novérojumi ir saskanigi ar
eksperimentaliem datiem. M@s arl izpétijam vairakus iespg&jamus OER reakcijas celus un atradam
termodinamiski izdevigako. Tada veida més labak izprotam tidens sadaliSanu gan uz daudzskaldnu, gan
uz plakanam virsmam.
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As an important process for green energy, hydrogen production through water splitting requires a good
catalyst. Strontium titanate SrTiOs (STO) is a sustainable material for photocatalytic water splitting, the
activity of which can be further improved by creating multifaceted nanoparticles.

To better understand the source of the improved activity of multifaceted nanoparticles, we model the
reaction using ab initio method. We created an atomistic model for the two types of nanoparticles' facets,
namely, flat {001} surface and stepped {110} surface, shown in Figure 1. We then performed density
functional theory (DFT) calculations as implemented in the Vienna ab initio simulation package
(VASP). To estimate the catalytic activity, we used the descriptor-based analysis within the
computational hydrogen electrode (CHE) framework. The G,,,x(n) was selected as the descriptor.

We demonstrate that the hydrogen evolution reaction (HER, cathodic part of water splitting) is
thermodynamically preferred on the flat {001} STO surface, while the oxygen evolution reaction (OER)
is preferred on the stepped {110} surface. These observations are consistent with the experimental data.
Moreover, for the OER, we investigate several possible reaction pathways and find the energetically
favorable ones. Thus, we shed light on the process of water splitting on both multifaceted as well as
cubic nanoparticles.
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