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DISCLAIMER 
 

This document contains the description of the COST Action EsSENce CA19118 project findings, 

work and products. Certain parts of it might be under partner Intellectual Property Right (IPR) 

rules. Therefore, prior to using its content please contact the consortium coordinator for 

approval. E-mail: charitidis@chemeng.ntua.gr.  

Should you feel that this document harms in any way the IPR held by you as a person or as a 

representative of an entity, please do notify us immediately.  

The authors of this document have taken all available measures in order for its content to be 

accurate, consistent and lawful. However, neither the project consortium as a whole nor the 

individual partners that implicitly or explicitly participated in the creation and publication of 

this document hold any sort of responsibility that might occur as a result of using its content.  

This document has been produced with the assistance of the European Union. The content of 

this document is the sole responsibility of the EsSENce consortium and can in no way be taken 

to reflect the views of the European Union. 
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1 Summary 

The goal of the EsSENce Cost Action is to develop a scientific and technological innovation hub at 

European and International level, focusing on advanced composite materials reinforced with carbon-

based nanomaterials (CNM) for sensing applications.  

The main focus of the scientific community is to combine advances in manufacturing technologies with 

the development of innovative nano-enabled composite materials for the fabrication of lightweight 

smart devices with structural performance and improved and/or added new functionalities including 

sensing and detection.  

Working Group 4 is seeking to explore properties of CNMs in sensing and smart sensors platforms. 

Research in the area of design and fabrication of sensors and/or composite materials with sensing 

properties as well as in actuators to enhance standard inspection techniques, has become of great 

interest to a variety of scientific communities ranging from biological and chemical sciences to 

engineering communities. Several tools and techniques for detection, based on the latest trends in NMs, 

and micro- and nanotechnologies are offering new opportunities for the development of composites 

with sensing properties. CNMs are emerging as reliable and powerful tools for sensing various 

compounds (e.g. heavy metals, phenolic compounds and pesticides) being offered at the same time as 

efficient destroying agents with interest for industrial applications. Moreover, CNMs with optical 

properties (e.g. carbon quantum dots) could be considered for smart sensing applications. Through 

EsSENce WG4, knowledge will be exchanged between partners engaged in the NMs and nanocomposite 

synthesis and partners with expertise in sensors development. This integration will lead to scientific 

contributions in sensing technologies with advantages such as high sensitivity and selectivity, rapidness, 

and cost efficiency. 

The deliverable 4.2 (D4.2) entitled “Joint papers on advanced sensing applications” was developed 

within WG4. Several bilateral and multilateral discussions in the WG about sensing applications with 

CNM have already produced joint collaborations which resulted in publications that are either already 

published or in the planning phase. This report collects the bibliographic data of the published joint 

papers. Additionally, the joint papers which are currently under review are listed as well. 

This deliverable received contribution from the following WG4 members: Sara Fateixa, Beate Krause, 

Petra Pötschke, Oğuzhan Öztürk, Shanmugam Kumar, Antonio J. Paleo, Müslüm Kaplan, Davood Peyrow 

Hedayati, Frank Clemens, Paolo Bondavalli, Dionisis Semitekolos, Costas Charitidis, Sharali Malik, and 

Robert Böhm. 
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2 Published papers 

The following papers1 have been published during the EsSENce Cost Action: 

[1] PALEO, A.J.; KRAUSE, B.; CERQUEIRA, M.F.; MUÑOZ, E.; PÖTSCHKE, P.; ROCHA, A.M.: Nonlinear 

thermopower behaviour of n-type carbon nanofibers and their melt mixed polypropylene 

composites. Polymers, 2022, 14(2), 269, https://doi.org/10.3390/polym14020269 

[2] PALEO, A.J.; KRAUSE, B.; CERQUEIRA, M.F.; MUÑOZ, E.; PÖTSCHKE, P.; ROCHA, A.M.: Electronic features of 

cotton fabric e-textiles prepared with aqueous carbon nanofiber inks. ACS Applied Engineering 

Materials, 2022, https://doi.org/10.1021/acsaenm.2c00023  

[3] PALEO, A.J.; KRAUSE, B.; CERQUEIRA, M.F.; MUÑOZ, E.; MELLE-FRANCO, M.; PÖTSCHKE, P.; ROCHA, A.M.: 

Thermoelectric properties of polypropylene carbon nanofiber melt-mixed composites: exploring 

the role of polymer on their Seebeck coefficient. Polymer Journal 2021, 53, 1145–1152, 

https://doi.org/10.1038/s41428-021-00518-7  

[4] V. CALVO, A. J. PALEO, J. M. GONZÁLEZ-DOMÍNGUEZ, E. MUÑOZ, B. KRAUSE, P. PÖTSCHKE, W. K. MASER, A. M. 

BENITO, The aqueous processing of carbon nanofibers via cellulose nanocrystals as a green path 

towards e-textiles with n-type thermoelectric behavior, Carbon 2024, 217, 118640. 

https://doi.org/10.1016/j.carbon.2023.118640 

[5] A. J. PALEO, Y. MARTINEZ-RUBI, B. KRAUSE, P. PÖTSCHKE, M. B. JAKUBINEK, B. ASHRAFI, CH. KINGSTON, Carbon 

Nanotube–Polyurethane Composite Sheets for Flexible Thermoelectric Materials, ACS Applied 

Nano Materials 2023, 6 (19), 17986-17995. https://doi.org/10.1021/acsanm.3c03247  

[6] PALEO, A.J.; KRAUSE, B.; CERQUEIRA, M.F.; GONZÁLEZ-DOMÍNGUEZ, J.M.; MUÑOZ, E.; PÖTSCHKE, P.; ROCHA, 

A.M., Thermoelectric Properties of Cotton Fabrics Dip-Coated in Pyrolytically Stripped Pyrograf® III 

Carbon Nanofiber Based Aqueous Inks. Materials 2023, 16, 4335. 

https://doi.org/10.3390/ma16124335  

[7] KAPLAN, M.; KRAUSE, B.; PÖTSCHKE, P.: Polymer/CNT nanocomposite composites and filaments for 

smart textiles: melt mixing of composites, 2022/333/91-96, https://doi.org/10.4028/p-3g2wph , in: 

Solid State Phenomena, ISSN: 1662-9779, https://www.scientific.net/SSP. 

[8] KAPLAN, M.; ALP, E.; KRAUSE, B.; PÖTSCHKE, P. Improvement of the Piezoresistive Behavior of 

Poly(Vinylidene Fluoride)/Carbon Nanotube composites by the Addition of Inorganic 

Semiconductor Nanoparticles. Materials 2024, 17, 774. https://doi.org/10.3390/ma17040774 

[9] FATEIXA, S.; LANDAUER, M.; SCHNEIDER, J.; KUMAR, S.; BÖHM, R.: Additive manufacturing-enabled 

architected nanocomposite lattices coated with plasmonic nanoparticles for water pollutant 

                                                 
1 This chapter only lists peer-reviewed papers in scientific journals, not conference contributions. The latter can 
be found on the EsSENce website. 
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detection. Macromolecular Materials and Engineering (2023), 2300060, 

https://doi.org/10.1002/mame.202300060  

[10] PEYROW HEDAYATI, D.; SINGH, G.; KUCHER, M.; KEENE, T.; BÖHM, R.: Physicochemical modeling of 

electrochemical impedance in solid-state supercapacitors. Materials (2023), 16, 1232 

https://doi.org/10.3390/ma16031232 

[11] GEORGOPOULOU, A.; HARDMAN, D.; THURUTHEL, T. G.; IIDA, F.; CLEMENS, F.: Sensorized Skin With 

Biomimetic Tactility Features Based on Artificial Cross-Talk of Bimodal Resistive Sensory Inputs. 

Advanced Science (2023), 2301590. https://doi.org/10.1002/advs.202301590  

[12] STOYANOVA, S., IVANOV, E., HEGDE, L. R., GEORGOPOULOU, A., CLEMENS, F., BEDOUI, F., & KOTSILKOVA, R. 

(2024). PVDF Hybrid Nanocomposites with Graphene and Carbon Nanotubes and Their 

Thermoresistive and Joule Heating Properties. Nanomaterials, 14(11), 901 

https://doi.org/10.3390/nano14110901 

[13] ZSCHIEBSCH, W.; STURM, Y.; KUCHER, M.; PEYROW HEDAYATI, D.; BEHNISCH, T.; MODLER, N.; BÖHM, R.: 

Multifunctionality analysis of structural supercapacitors - A Review. Materials (2024), 17, 739. 

https://doi.org/10.3390/ma17030739 

[14] GEORGOPOULOU, A.; HARDMAN, D.; THURUTHEL, T. G.; IIDA, F.; CLEMENS, F.: Sensorized Skin With 

Biomimetic Tactility Features Based on Artificial Cross-Talk of Bimodal Resistive Sensory Inputs. 

Advanced Science (2023), 2301590  https://doi.org/10.1002/advs.202301590  

The following papers have been submitted during the EsSENce Cost Action but the review process was 

not yet completed by the end of EsSENce on October 20th 2024: 

[15] PEYROW HEDAYATI, D.; TERMINE, S.; BASCUCCI, C.; AL MALAK, P.; BONDAVALLI, P.; SEMITEKOLOS, D.; CLEMENS, 

F.; CHARITIDIS, C.; BÖHM, R.: Carbon-based nanocomposites for sensing applications – a review. 

Journal of Physics: Materials (2024), submitted 

[16] ÖZTÜRK, O.; STEFFEN, L.; OKAY ALTUNTAS, I.; KAHNT, A.; BÖHM, R.: Self-sensing behavior of carbon fiber 

reinforced lightweight cementitious composites under simultaneous conditions of mechanical 

loading and environmental effects. Construction and Building Materials (2024), submitted 

[17] PEYROW HEDAYATI, D.; SINGH, G.; SCHELKOW, R.; KUCHER, M.; MALIK, S.; KEENE, T.D.; BÖHM, R.: Physics-

based modeling of thermo-electro-chemical coupling in a solid-state supercapacitor. Journal of 

Solid-State Electrochemistry (2024), submitted 

[18] KAPLAN, M.; ALP, E.; KRAUSE, B.; BOLD, R.; PÖTSCHKE, P. Synthesis of semiconductor zinc sulfide 

nanospheres for improving piezoresistive sensing behaviour of melt mixed poly(vinylidene 

fluoride)/carbon nanotube composite, Advanced Materials Interfaces (2024), submitted 


