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Electropolymerization

Figure 1: Electron transfer from 𝑃"##
reaction site to 𝐹% iron-sulfur complex

Photochronoamperometry (PCA)
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Figure 4: Side view SEM images of bare CP and CP/pAni for 
different deposition times

Introduction
Photosystem I (PSI) is a
photosynthetic protein complex
whose inherently efficient light-
to-current conversion allows it
to be utilized in variety of
biohybrid solar cells. Once
extracted from the thylakoid
membrane of plants (e.g
spinach), PSI’s structure allows
it to be interfaced with different
electrode materials.

Gold (Au) Electrode Carbon Paper (CP) Electrode

Figure 5: PCA curves in unpurged electrolyte
(a) and deaerated electrolyte (b)

Figure 6: Performance of pAni on CP with and
without PSI and varied salt concentrations

Figure 2: Cyclic voltammograms on a gold
electrode with 5 mM ruthenium hexamine (a),
5 mM methyl viologen (b) and both mediators
(c)

Figure 3:Cyclic voltammograms of treated CP
using 2 mM RuHex (a) and of untreated bare
CP and acid treated CP with 2 mM RuHex (b)
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Photocurrent Summary

Problem: 
PSI to electrode interface

Solution: 
Electron transfer via polyaniline

Objective:
Deposit PSI on carbon 

paper electrode within a 
polyaniline matrix

CP Pre-Treatment

Mask CP Pre-Treat in Acid

0.1 M H2SO4
soak for 5 

mins

Contact Angle 
Measurement

Acid Treated: 
24 ± 2

CP

Copper 
Tape

C
tape

VS

Without PSI : 4 mL of
aniline + 1 mL of
phosphate-buffer saline
(PBS)

CP/pAni

With PSI : 4 mL aniline
+ 1 mL dialyzed PSI in
phosphate-buffer saline
(PBS)

Electrochemical 
Characterization

Conclusions and Future Work

Scanning Electron 
Microscopy (SEM)

Unpurged Electrolyte

Deaerated Electrolyte

Conclusions:
• Acid treatment increases the active surface area of carbon paper
• PSI was successfully entrapped into a conductive pAni matrix
• pAni-PSI CP electrodes produced higher photocurrents
• Dissolved oxygen species are the primary mediator in this system

Future Work:
• Optimize the electrochemical deposition of pAni on CP
• Find a mediator that will improve electron transfer
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CP/pAni-
PSI

Untreated:
122 ± 4 

Carbon Paper Electrode

The high active surface area
of carbon paper (CP) will
enable the electrochemical
polymerization of greater
densities of PSI and
conductive polymers like
polyaniline (pAni), which in
turn can lead to higher
photocurrents.

CP	Electrode:
ü High surface	area
ü Electrically	conductive
ü Low	cost
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