Contents

1 Electropolymerization of o-aminophenol on Different Electrode
Materials and in Different Electrolyte Media: Formation

of Poly(o-aminophenol) Film Electrodes . . .. ................ 1
I.1 Introduction . ......... ... ... ... 1
1.2 Electropolymerization of o-aminophenol in Acidic Media . . . . . 2
1.3 Electropolymerization of o-aminophenol in Alkaline

and Neutral Media. . . . ......... .. ... .. .. .. ... 15

1.4 The Structure of Electrochemically Synthesized Poly
(0-aminophenol) Films Studied by Spectroscopic Methods:
The Oxidation Products of o-aminophenol —The Redox Process

of Poly(o-aminophenol) . .. ........ .. .. ... .. .. .. .. ... 17
1.4.1 Spectroscopic Characterization of Poly(o-aminophenol)
Films Synthesized in an Acid Medium. .. ........... 17

1.4.2 The Redox Process of POAP in Acid Medium Studied
by Spectroscopic Methods: Intermediate Species During

the Redox Switching of POAP . . . ... ... ... ..... 25

1.4.3  Spectroscopic Studies of POAP Films Synthesized
in Basic and Neutral Media . . . .. ................ 34
1.5 Formation Mechanism of Poly(o-aminophenol) Films ... ... .. 36
1.6 Concluding Remarks . .. .......... ... ... .. .. ........ 42
References . . ... ... . . . .. 44

2 The Charge Conduction Process at Poly(o-aminophenol)

Film Electrodes . . . .. ....... ... ... .. ... . ... . . ... ... 47
2.1 Introduction . .............. . ... 47
2.2 The Charge Conduction Process at Poly(o-aminophenol) (POAP)
Film Electrodes in Contact with Inactive Electrolytes .. ... ... 48
2.2.1 Conducting Potential Range of Poly(o-aminophenol). ... 66

2.2.2  Effect of the Solution pH on the Charge-Transport
Process at POAP Films . .. ..................... 71

vii


http://dx.doi.org/10.1007/978-3-319-02114-0_1
http://dx.doi.org/10.1007/978-3-319-02114-0_1
http://dx.doi.org/10.1007/978-3-319-02114-0_1
http://dx.doi.org/10.1007/978-3-319-02114-0_1
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec8
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec8
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_1#Bib1
http://dx.doi.org/10.1007/978-3-319-02114-0_2
http://dx.doi.org/10.1007/978-3-319-02114-0_2
http://dx.doi.org/10.1007/978-3-319-02114-0_2
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec4
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec4

viii

Contents

2.2.3 Effects of the Type and Concentration of Ions
of the External Solution on the Charge-Transport
Process at POAP Films . .. ....... ... ... ... .....
2.2.4 Effect of the Film Thickness on the Charge Conduction
Process of POAP ... ... ... ... .. .. .. .. ..
2.3 The Charge Transport Process at Poly(o-aminophenol) (POAP)
Film Electrodes in the Presence of Redox Active Solutions . . . .
2.4 POAP Deactivation and its Effect on the Charge-Transport
Process. . . .. .
2.5 Concluding Remarks About the Charge Conduction at POAP
Films . ...
2.6 Some Critical Viewpoints About Charge Transport Parameter
Values of Poly(o-aminophenol) Film Electrodes . ... ........
References . . . ... ... ..

Applications of Nonconducting Poly(o-aminophenol) Films
in Bioelectrochemistry and Electrocatalysis. . . ... ............
3.1 Introduction . . ..... ... ...
3.2 Biosensors Based on POAP ... ... ... ... ... ... ... .....
3.2.1 Glucose Biosensors . . .. ........ ... ... .. ...
3.2.2 Amperometric Hydrogen Peroxide Biosensors Based
on POAP . ... .. ..
3.2.3 A Uric Acid Selective Biosensor Based on POAP. . . . ..
3.24 A Lactate Amperometric Biosensor Based
on Poly(o-phenylenediamine) and Poly(o-aminophenol)
(PPD-POAP) . .. ...
3.3 POAP as an Electrochemical Gas Sensor . . .. .............
3.4 POAP as a Ferric Cation Sensor in Solution. . .. ...........
3.5 POAP as a Molecular Imprinting Material
for Sensor Preparation . . ... ... ... ... ... ... ... ... ...
3.6 The Electrocatalytic Activity of Poly(o-aminophenol) ... ... ..
3.6.1 Electrocatalytic Oxidation of Methanol
with POAP Modified-Electrodes. . ... .............
3.6.2 Electrocatalytic Oxygen Reduction
with POAP-Modified Electrodes. . ... .............
3.6.3 Electrocatalytic Activity of the POAP-Metal Cation
Complex in Oxygen Reduction. . . ................
3.6.4 Electrocatalytic Detection of Nicotinamide
Coenzymes by POAP .. ...... ... ... .. .. .. ...
377 Concluding Remarks . .. ....... ... ... ... ... ... .....
References . . .. ... .. ..


http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec6
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec8
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec8
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec8
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec10
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec10
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Sec10
http://dx.doi.org/10.1007/978-3-319-02114-0_2#Bib1
http://dx.doi.org/10.1007/978-3-319-02114-0_3
http://dx.doi.org/10.1007/978-3-319-02114-0_3
http://dx.doi.org/10.1007/978-3-319-02114-0_3
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec1
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec2
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec3
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec5
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec7
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec9
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec10
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec10
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec11
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec11
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec12
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec12
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec12
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec13
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec13
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec14
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec14
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec14
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec15
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec15
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec15
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec16
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec16
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec16
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec17
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec17
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec17
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec19
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Sec19
http://dx.doi.org/10.1007/978-3-319-02114-0_3#Bib1

2 Springer
http://www.springer.com/978-3-319-02113-3

Polylo-aminophenaol) Film Electrodes
Synthesis, Transport Properties and Practical
Applications

Tucceri, R,

2013, VI, 168 p. 111 illus., Hardcover

ISBN: 978-3-319-02113-3



	Contents



