Supporting Information

Electro- and Photochemical Water Oxidation on Ligand-free
Co3;0,4 Nanoparticles with Tunable Sizes.

k133 *, Jinshui Zhang 4, Johannes Pfrommer5, Jiirgen Hartmann], Matthias Driess’

, Markus Antonietti 1, Xinchen Wang 4

Marek Grzelcza

! International Joint Lab., Department of Colloid Chemistry, Research Campus Golm, 14424
Potsdam, Germany; ’CIC biomaGUNE, Paseo de Miramén 182, 20009; 3 Ikerbasque, Basque
Foundation for Science, 48011 Bilbao, Spain; “State Key Laboratory Breeding Base of
Photocatalysis, Fuzhou University, Fuzhou, 350002, P. R. China; Institute of Chemistry; Technical
University Berlin, Strasse des 17. Juni 135, 10623 Berlin, Germany.

Email: grzelczak.marek@gmail.com; xcwang@fzu.edu.cn;

Effect of photochemical process on colloidal and morphological stability of Co30x4 .................... 2
XPS ANALYSIS .eteeiiiiee ettt ettt ettt e e e e et e e ettt e e e et e e e e n et ee e e ntee e e naeeeeanntteaeanaeeeens 3
CO304@SBA-15 COMPOSILES ..uevvieeeeiiiie et ie et e e ettt ee e ettt e e ettt e e et e e s ssneeeeeansseeesanneeeeeanseeeeans 4
XRD ANALYSIS ..reiieiiriiieeiiieeeetiee e ettt eeeestee e e ebeee e s ettt e e eereaeeesssaeeeessseaeesassseeeasssaeeasssseeeansseeeasrnes 5
REfEIENCES ...c.eviiiiieiiiiieiic e Error! Bookmark not defined.

S1



Effect of photochemical process on colloidal and morphological
stability of Co30,

Figure S1. Cobalt oxide nanoparticles after O, evolution. (upper panel) aggregated particles after
photocatalytic process. (lower panel) higher magnification TEM of cobalt oxide particles with no
morphological changes after photocatalytic water oxidation.
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XPS analysis
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Figure S2. XPS analysis of the free cobalt oxide particles (red line) and deposited on the silica
substrate (black line). Presence of silica cause shift of the Cosp3» peak suggesting changes in the
oxidation state of the cobalt.
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Co3;0,@SBA-15 composites

Figure S3. 3 nm Co30s @ SBA-15 silica before (upper panel) and after (lower panel)
photocatalytic process. No morphological changes are observed after photocatalysis.
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XRD analysis
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Figure S4. XRD pattern for the cobalt oxide nanoparticles before and after O, evolution. No

structural changes are observed after reaction. Precipitated particles contain product of decomposed
buffer.
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