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Chapter 3 Results 

3.1 The Model 

The model assumes that the solar power is initially harnessed through single-

junction ideal photovoltaic cells. The power from this solar panel then undergoes 100% 

efficient power conversion, through ideal transformers in this model (though there are 

multiple methods, such as by using solar panels in a combination of series and parallel 

arrangements), to finally be supplied to the desired reaction cells at desired potentials. 

 

Figure 3-1Potential diagrams and Circuit Models 

Panel A shows the Z-scheme of the redox potential pathway of making butanol from H2 after water is 
electrolyzed. The electrons are then transferred to NAD or NADP, which results in a loss of potential, 
which are then transferred to butanol. Panel B shows another Z-scheme redox potential pathway, and 
proteins associated OmcA can transfer electrons to cytochrome c, which are transferred along the MA 
and CymA complexes and eventually to menaquinone, depicted as MQ. The scheme was built based on 
Firer-Sherwood’s investigation of the redox potentials of relevant cytochromes and molecules in 
Shewanella oneidensis32. Panel C shows the circuit diagram for biotic fixation of CO2, where the circuit 
on the left represents a solar cell, and the circuit on the right represents the reaction cell. The power 
conversion is modeled with a transformer. Panel D shows the circuit diagram for abiotic fixation of 
CO2, where we have cell 1 as the primary fixation cell, and cell 2 as the secondary electron addition. 
The primary product produced in cell 1 arrives in cell 2, where it is consumed at an equal rate. 


