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Nowadays the energy supply depends on fossil fuels like oil or coal. The detrimental effects of the emission of greenhouse gases is the 

driving force for the development  of renewable energies. Within in this context sunlight represents an unlimited energy source. The 

transformation of concepts of biological photosynthesis into artificial photosynthesis has seen a tremendous development over recent 

years.[1],[2] Here, we take a Ru-BL-Pt based dinuclear photocatalyst for hydrogen evolution which possesses the capacity to be 

repaired.[3] We focused our investigation on the effect of different sacrificial (i) electron donors, i.e. reducing agents, (ii) solvent 

compositions defining polarity and reaction profiles of side products and (iii) the formation of supramolecular complexes between 

electron donors and the photocatalyst to understand whether close spatial association is enhancing photocatalytic activity.
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Conclusion:

• Under anaerobic conditions for solvent combination MeCN:TEA:H2O 

(6:3:1) with 470nm irradiation (2 LED sticks) a maximum in activity was 

reached after 72 hours of irradiation with a TON of 248.

• Under different solvent combinations with TEA(electron donor), results 

from the HER measurements in term of TON depict the poor efficiency of 

the analyzed electron donor and the photocatalyst for the H2 evolution 

activity.

• By using optimized electron donors resulted in enhanced efficiency, 

improved selectivity, and potentially expanded scope of photocatalytic 

reactions.

• Variations in solvent composition improved solubility, stability and overall 

reactions kinetics.

• Remote pyrene sphere instead of crowded tpphz-BL unit, will provide 

further information on an optimized geometric arrangement of electron 

donors and photocatalysts for improved HER.
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Photocatalytic Hydrogen Evolution Reaction:

• Positive influence of both temperature and irradiation light intensity on the TON.

• The NEVOLAB Xelsius photoreactor allows simultaneous measurement of 10 different samples, each individually controlled with distinct irradiation 

wavelength, intensity, temperature, and stirring conditions, ensuring precise and efficient photochemical reactions.

[(tbbpy)2Ru(tpphz)]PtI2(PF6)2 
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I) Electron donors, i.e. reducing agents:

Photocatalyst concentration: 50 µM

Irradiation: 470 nm

ACN:DMA:H2O (8:1:1)

(Protonated 50% 
Dimethylaniline with HCl)

No Hydrogen 
Evolution

*Around 10 time increase in TON by altering the 
solvent combination (DMF instead of ACN)

Photocatalyst concentration: 50 µM

Irradiation: 470 nm

DMF:DMA:H2O (8:1:1)

Photocatalyst concentration: 50 µM
Irradiation: 470 nm
DMF: DMA/DMT:H2O (8:1:1)
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Photocatalyst concentration: 70 µM

Irradiation: 470 nm (2 LED)

ACN:TEA:H2O (6:3:1)

II) Solvent compositions defining polarity and reaction profiles of side products:

III) Supramolecular complex formation:

Photocatalyst concentration: 50 µM

Irradiation: 470 nm

ACN:H2O (1:4)

RuPtI2 (50 µM) + 

NADH (5 mM) + 

NaCl (100 mM)

RuPtI2 (50 µM) 

+ NADH (5 mM)

• As depicted change in TON observed due to pi stacking.[4] 
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o Efficient quenching of excited state

o no catalytic H2 formation        [5]
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FRu(tpphz)Cl2 [10μM] + PTZ [1500μM]

(tbbpy)2Ru(tpphz)2PF6 [10μM] + PTZ [1500μM]

• After 24 hours, the catalysis of OsPt using BNAH yielded a TON of 13, with no further hydrogen production detected thereafter, while the catalysis of RuPt also showed a similar trend, achieving a 

TON of 80 within the same time frame. It is concluded that supramolelcular association of electron donors not degrading very efficiently is bad for light induced catalysis, potentially due to efficient 

back electron transfer between reduced photosensitizer and oxidized electron donor. [6]

Intensity based HER Test:Temperature based HER Test:
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