
ABSTRACT 

Titolo: Electrochemical Exfoliation of TMD Flakes for Thermoelectric Applications 

 

Transition Metal Dichalcogenides (TMDs) are promising for thermoelectric (TE) applications near room 
temperature, offering low thermal conductivity, good electrical properties, and flexibility [1]. 

We investigate the electrochemical exfoliation (ECE) of MoS₂ and 1T-TaS₂ as a scalable method to 
produce few-layer flakes suitable for energy conversion. 

ECE enables the production of dispersions without altering the crystal structure, unlike lithium 
intercalation, which can irreversibly modify MoS₂'s semiconducting phase [2]. Although purification is 
still needed, ECE offers a more direct path to device integration. 

We exfoliated both natural and CVD-grown MoS₂ and 1T-TaS₂, followed by purification and deposition 
via spin-coating on SiO₂/Si substrates and custom-fabricated microchips. Post-deposition annealing 
studies were conducted to comprehend the effect of changing temperature and gas atmospheres 
(e.g., Ar, Ar/H₂, N2, air) with the aim to improve crystallinity, eliminate residual organics, and manage 
defect chemistry. Changes were analyzed via AFM and XPS. 

Crystallinity and morphology were further assessed using GIXRD and Raman spectroscopy. 
Additionally, we developed a custom microchip platform featuring a suspended membrane and 
microfabricated top-contact electrodes to enable in-plane Seebeck and conductivity measurements 
under controlled gradients. 

Thermoelectric measurements of MoS₂ and 1T-TaS₂ are ongoing and will be presented. This work 
highlights ECE as a scalable, phase-preserving method to obtain high-quality TMD flakes and paves 
the way for their use in green, flexible thermoelectric devices.  
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