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Energy for an overcrowded planet Food for an overcrowded planet

Department of Chemistry & Chem Biology Waksman Institute of Microbiology
Electro-Catalysts for Water Oxidation Improving Photosynthesis in Vivo:
-H* & e~ from water -Eliminating flux chokepoints
Carbon-Negative Synthesis from Scratch Chokepoints in CO, Carboxylation:
Electro-Catalysts for CO, Conversion -RuBisCO/ Calvin-Benson Cycle

-2018 flx ‘Y}YA ‘ \G Catalysis by Photosynthetic Enzymes:
¢ ) -Photosystem |lI/Water Oxidation

~2023 H Rutgers Startup RENEW

CO,

-2024  C-negative polymers from CO, from 5 RU patents



Achieving Product Selectivity in Multi-electron Redox Catalysis Requires
Activating Different Types of Chemical Reactions in Sequence
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Carbon Negative Chemicals & Fuels from Scratch
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Carbon-Negative Synthesis of Ethylene Oxide from Scratch:
Monomer Precursor to Polyethylene Plastic
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NREL-Rutgers Collaborations on Photoelectrochemical Cells for Splitting Water

Platinum group metal-free (PGM-free) integrated tandem junction photoelectrochemical (PEC) water splitting devices
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> Operated continuously for over 160 h at -10 mA/cm? for the
hydrogen evolution reaction without any degradation
» Can be synthesized in a large scale
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Dismukes Waksman lab analytical toolbox
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Powerful tools developed in our laboratory offer unique insights into biology




Inorganic Mutants of Photosynthetic Water Oxidases

Photo-assembly of the Photosystem I
Water-Oxidizing Complex
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Synthetic'ino'rgénic variants of the manganese-calcium cofactor of the water oxidation complex (WOC)
of PSII have revealed the intrinsic trade-offs between increasing the thermodynamic driving force for
water oxidation, photodamage to the reaction center, and photoprotection by acceleration of charge
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Observing & Eliminating Bottlenecks in the PET Chain to Improve Photosynthesis

ten Veldhuis, M.-C., G. Ananyev and G.C. Dismukes, 2024. mrewew



Fourier amplitude, rel. u.

Adding a Co-Catalyst to PSIIX Converts the 4 Flash Photocycle to a 2 Flash Photocycle
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