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The lecture presents an overview on the application of 
conducting polymers and oligomers as electrode materials. 
The special state of this type of an organic material as a semi-
conductor with charged states like polarons, bipolarons and 
polaron pairs created by electrochemical doping is discussed. 
It is shown that the electronic state of a conducting polymer 
can be studied in detail by in situ ESR/UV/Vis/NIR spec-
troelectrochemistry at electrodes in dependence on the poten-
tial1,2. While the bulk of metal electrodes is not available for 
an uptake of organic structure this can be managed in con-
ducting polymer electrodes and applied for the analysis of 
special paramagnetic molecules3. Furthermore it is possible to 
prepare micro-structured polymer electrodes for electrochemi-
cal and spectroelectrochemical applications4. Conducting 
polymers like polyaniline, polypyrrole or polythiophene are 
applied in electrochemical structure both for the contact at the 
electrode as well as for a membrane for sensing. In the latter 
case a functionality is introduced in the polymer backbone or 
as a side group5. This can be done by electrochemical copoly-
merisation or chemical reactions at a preformed polymer 
backbone. It is shown that the copolymerisation of different 3-
substituted monomers changes the charged state of the co-
polymer which can be used in electroanalysis. Another type of 
functionalised polymers for analytical applications are back-
bone functionalised polymers like polysalenes6. The state of 
the conducting polymer is characterised by interactions of the 
paramagnetic metal ions with spin states at the organic 
ligands in the polymer. The electroanalytical use of such 
a special interaction in a polymer chain is described in detail 
here6. 

An outlook is given on future developments of the use of 
conduction polymers as electrode materials. 
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The aim of this lecture is to highlight and discuss some 
recent achievements performed with sol-gel-derived silica and 
organosilica films in electroanalytical chemistry1,2. Three 
complementary directions will be considered. The first one 
relies on the usefulness of electrochemical techniques to get 
information on mass transport through ordered mesoporous 
films, with special emphasis on the influence of the 
mesostructure type and the nature of the redox probe on these 
processes3. The second aspect concerns a feedback of materi-
als science to electroanalysis, by exploiting the attractive and 
sometimes unique properties of mesoporous (organo)silica 
films on electrodes to improve their sensitivity in comparison 
to the non-ordered ones, when applied as voltammetric sens-
ing devices4,5. The third domain is related to the use of elec-
trochemistry to prepare thin films of sol-gel-derived (organo)
silica films, via a rather novel electrochemically-driven depo-
sition method6. This involves basically the formation of a self-
assembled monolayer of mercaptopropyl-trimethoxysilane on 
a gold electrode, which is then transferred to a silica sol con-
taining the hydrolyzed precursors where a cathodic potential 
is applied to increase pH locally at the electrode/solution in-
terface and to induce co-condensation of the precursors7. Spe-
cial attention will be given to highlight the effect of the elec-
trodeposition conditions (applied potential and duration) on 
the film formation mechanism and on its properties8. The 
possibility and the interest to prepare ordered and oriented 
mesoporous films by this method will be also discussed9. 
 
REFERENCES 
  1. Walcarius A., Mandler D., Cox J., Collinson M. M., Lev 

O.: J. Mater. Chem. 15, 3663 (2005). 
  2. Walcarius A.: C. R. Chim. 8, 693 (2005). 
  3. Etienne M., Quach A., Grosso D., Nicole L., Sanchez C., 

Walcarius A.: Chem. Mater. 19, 844 (2007). 
  4. Etienne M., Walcarius A.: Electrochem. Commun. 7, 

1449 (2005). 



Chem. Listy 102, s16−s17 (2008)             12th International Conference on Electroanalysis                                                 Keynotes  

s17 

  5. Etienne M., Walcarius A.: Electroanalysis 19, 129 
(2007). 

  6. Sayen S., Walcarius A.: Electrochem. Commun. 5, 341 
(2003). 

  7. Walcarius A., Sibottier E.: Electroanalysis 17, 1716 
(2005). 

  8. Sibottier E., Sayen S., Gaboriaud F., Walcarius A.: 
Langmuir 22, 8366 (2006). 

  9. Walcarius A., Sibottier E., Etienne M., Ghanbaja J.: 
Nature Mater. 6, 602 (2007). 

 
 
KN3 
HYPHENATION OF ELECTROCHEMICAL 
AND OTHER METHODS 
 
FRANK-MICHAEL MATYSIK 
 
University of Leipzig, Institute of Analytical Chemistry, 04103 
Leipzig, Linnéstr. 3, Germany 
matysik@rz.uni-leipzig.de 
 

Instrumental analytical methods have experienced 
a rapid development during recent years. Miniaturization, the 
increasing impact of mass spectrometry (MS) and the imple-
mentation of hyphenated systems have become trend-setting 
routes towards enhanced performance characteristics. In par-
ticular, the design of tailor-made electrochemical systems 
with a wide variety regarding size, geometry and materials is 
an essential strength that can be exploited for the construction 
of hyphenated analytical arrangements. The present contribu-
tion presents several examples that illustrate the possibilities 
of implementation of electrochemical components into more 
or less complex hyphenated systems. 

Electrochemical detection (ED) in conjunction with high 
performance liquid chromatography (HPLC) is a traditional 
field of electroanalysis and has been applied to a wide range 
of analytical problems1. One limitation of ED in conjunction 
with HPLC is that the ED baseline response is rather sensitive 
to changes in the composition of the eluting solution which 
presents a problem in gradient-elution protocols. A new ap-
proach of liquid chromatographic separations is the so-called 
stationary phase optimized liquid chromatography2 (POPLC) 
concept where segmented columns of different stationary 
phases are combined in an optimized way such as to achieve 
tailor-made selectivity under isocratic conditions. This ap-
proach offers new chances for the implementation of ED with 
excellent performance characteristics. Examples will be dis-
cussed in the field of determinations of explosives using 
POPLC-UV-ED3. 

Another option of implementation of electrochemical 
methods into flow-stream analysis systems is the so-called 
electrochemically assisted injection4 (EAI) where the analyte 
is converted electrochemically during the injection step. This 
concept will be discussed in conjunction with capillary elec-
trophoresis (CE). 

Finally, the enormous potential of time-of-flight mass 
spectrometry (TOF-MS) hyphenated to CE will be illustrated. 
A hyphenated system consisting of EAI-CE-TOF-MS will be 
introduced and preliminary results will be presented. 
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Over the last decades the subject of complex interfaces 
has moved to the forefront of numerous original studies. The 
possibility to engineer precisely interfaces is playing an in-
creasingly important role in the development of new technolo-
gies relevant to all aspects of our live ranging from energy 
conversion to biomedical devices. Engineering of surfaces 
and interfaces simultaneously at different length scales, from 
the molecular to the macroscopic size, using self-ordering 
phenomena and growth processes can be steered to create 
a wide range of structures that allow the understanding of how 
structural features control the function of such systems. Here 
we present electrodes developed in the last few years using 
approaches that allow us to tailor their physico-chemical 
properties at several length scales. We�ll especially focus on 
organized porous electrode systems1−3, carbon nanotube fiber 
microelectrodes4,5 and individually modified carbon nano-
tubes as ultimate electrodes6 for bioelectroanalysis. 
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