Transient absorption spectroelectrochemistry:
accessing all oxidation states of catalytic metal
centers in covalent dye-catalyst dyads
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Solar fuels such as hydrogen (H,) represent a promising alternative to the currently used fossil fuels. One approach to produce H, using H,0 hv E :E
solar energy and water relies on the dye-sensitized photoelectrochemical cells (DSPEC) technology. Such a device combines a photoanode y ; ;
where under visible light irradiation water oxidation occurs to supply the photoanode with H* and e~, where H, is produced. ._ PS E E
Our groups is involved in the design and the H,-evolving activity assessment of novel H,-dye sensitized evolving photocathodes based on A = =
cobalt catalysts. 1/20, +2 H* 2e E E
a) E. Gibson, Chem. Soc. Rev. 2017, 46, 6194. b) A. G. Coutsolelos, F. Odobel and coworkers, J. Mater. Chem. A, 2017, 5, 21077. photoanode e o photocathode

Excited-state processes and electron transfer
Transient absorption spectroelectrochemistry (TA-SEC)
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Ultrafast spectroscopic characterization:

Understanding the electron transfer dynamics
- improvement of the molecular design

V. Artero and coworkers, J. Am. Chem. Soc., 2016, 138, 1230.
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Chopped-light chronoamperometric measurements 2 in solution and on ZrO,. Right: UV-Vis SEC differential spectra of 2 in DMF with bIeach). However, the Co' state shows a stronger

recorded in acetate buffer (0.1 M, pH 4.5) in the band at Ionger wavelengths and should be observable.
presence of [Co(dmgBF,),(H,0),] (1 mM) at an ~dye (G @dyed— co dye — o iti | i i
applied potential of 0.05 V vs RHE for NiO electrodes | | e Additionally, Co'is the entry point to the catalytic
sensitized by 1 alone (blue line) or in the presence of Electron transfer to catalyst in solution b Iy i i cycle which adds to the interest of investigating the
CDCA as co-absorbent (green line). s - ﬂ& N | for leadi h |
R i\ - P S w0l 2% electron transfer leading to the Co' state.
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DMF, Co" 0.7 2.9 57.2 290 "o | | _ ——Uvnis transfer when starting with Co' state
500 550 500 550 200 The pump and probe beams were focused through a . .
DMF, Co' 0.6 2.0 223 173 wavelength / nm hole drilled in the glassy carbon working electrode. None of these is observed when recording TA-SEC

Transient absorption spectra of 1 in acetonitrile solution (A, B) The working electrode thickness is close to the spectra in solution, so an oxidative quenChing
Lifetimes (in ps) obtained via a global fit of the TA cuvette thickness to create a “microcuvette” in order mechanism after excitation can be ruled out for this

data of 1 in ACN and on NiO as well as of 2 in ACN and of a NiO film sensitiz?d with 1 (?) ‘," chosen delay times. to maximize the concentration of the reduced ,
and DMF under different applied potentials. The steady state absorption and emission (I, = 400 nm) complex. system. It seems that the excited state has to be

spectra of 1in ACN are given for comparison in the relevant reductively guenched before electron transfer can occur.
spectral range (D).
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TA-SEC measurements of dye-catalyst assembly on NiO

Change linker structure to induce faster electron transfer
rR-SEC on series of Co catalysts in solution
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