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Sfc, —FH T, BEWE R UBIEE /) U RCER L& 2 A, MEVEMOWMEO KBNS, Z0
WRLUIZRE B2 W TERESEZBH L2 L 2A, H2 BICBWTERI N/ E R —/LEB LU EDOT (2
AT, FAT7 =& RusRE /) ~—OEMEGICOARPEMTETH L Z LRSS, 72, CVRIE X
DR TFIROTHEEZME L& 2 A, FTHEERSETHERY + 7—2HWEHE L0 S 23 fFITERL
Too FTo, MTHESRER LI Z LRV &0 FIROFEMR A FTREIC /2 Y | X BB EIES T2 & N
ROV HHTNZ L > THTIH LTe @0 TS FTED &5 T CTh D T ENIFF STz, 61T, RROFHHMR L
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The objective of this thesis is the establishment of a novel bipolar electrode (BPE) system driven by streaming potential.
To this end, the author tackled two pieces of research: (i) the investigation of streaming potential generation and (ii) the
application of the streaming potential-driven BPE system to electropolymerization and electrochemiluminescence.

In Chapter 1, the author provided an overview of bipolar electrochemistry and streaming potential, including their
practical applications.

In Chapter 2, the author archived the streaming potential generation by employing the cotton wool-filled channel. The
measurements with various electrolytes revealed the dependence of the streaming potential on the electrolyte composition.
Notably, the streaming potential polarity was altered by the presence of Li* cations and nitromethane solvent. Based on these
results, streaming potential-driven electropolymerizations of pyrrole and 3,4-ethylenedioxythiophene (EDOT) were carried
out to obtain polymer film deposition on the electrode. Moreover, the polarity reversal of the streaming potential enabled
the inversion of the anode and cathode by changing the reaction solution.

In Chapter 3, the improvement of the streaming potential generation was achieved by the porous monolith-filled channel.
This elevated streaming potential allowed to extend the range of monomers, enabling the application to thiophene and the
ruthenium complex monomer, in addition to pyrrole and EDOT. The increased deposition amount enabled the detailed
identification of the deposited materials. Additionally, a divided flow cell was developed, where the anode and cathode were
spatially separated. The utility of the divided flow cell was proved through both computational and experimental aspects.

In Chapter 4, the author demonstrated the streaming potential-driven electrochemiluminescence using an organic emitter
fixed on an electrode for amine detection. After the optimization of the conditions, a strong emission was observed and
successfully captured with a commercial digital camera. Moreover, this system could work even in the diluted amine solution
(0.025 mmol/L) or manual pumping, proving the broad practicality of this method.

In Chapter 5, the author described the conclusion of this thesis and the future perspective of this system.
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