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Dataset Title: “Data about the development of eco-friendly Pullulan/ Polyvinyl Alcohol composites based all-solid-state supercapacitors”
Dataset Author/s: 
· Elyes Bel Hadj Jrad, University of Bologna, ORCID 0000-0001-5097-8697 
· Francesca Soavi, University of Bologna, ORCID 0000-0003-3415-6938
· Cherif Dridi, Center for Research on Microelectronics and Nanotechnology of Sousse, ORCID 0000-0002-7219-3740
Data Set Contact Person/s: 
· Francesca Soavi, University of Bologna, ORCID 0000-0003-3415-6938, francesca.soavi@unibo.it 
Data Set License:
This data set is distributed under a Creative Commons Attribution 4.0 International (CC BY 4.0), https://creativecommons.org/licenses/by/4.0/.  (https://creativecommons.org/licenses/by/4.0/)
Publication Year: 2026
Project Info: MOST - Sustainable Mobility Center project, funded by the European Union Next-GenerationEU (PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR) e MISSIONE 4 COMPONENTE 2, INVESTIMENTO 1.4 e D.D. 1033 17/06/2022, CN00000023).

[bookmark: data-set-contents]Data set Contents

The dataset consists of:
· 8 tabular files saved in .xlsx format
· “NYQUIST_Pu_PuPVA Supercapacitors.xlsx”
· “CV_GCPL_Pu_PU/PVA_Supercapacitors.xlsx”
· “GCPL_Pu_PU/PVA_Supercapacitors.xlsx”
· “NYQUIST_CV_GCPL_different degrees.xlsx”
· “FTIR_PuC_PUPVAC.xlsx”
· “NYQUIST_PUC-PUPVAC_electrodes.xlsx”
· “CV_PuC-PUPVAC.xlsx “ 
· “CE_PUC-PUPVAC_electrodes.xlsx”

· 1 README file saved in .docx format
· “READMEfile_jmatchemA.docx”
[bookmark: abstract]Abstract
Here the raw electrochemical data related to the development of a solid state-based supercapacitor using Pullulan (Pu)/Polyvinyl Alcohol (PVA) composite as an eco-friendly binder are reported. PVA/KOH/Glycerol (GCy) blends are used as conductive electrolytes towards safe and light weight devices manufacturing. The electrodes are fabricated through simple and low-cost hand-painting (paint brush) on Nickel foam substrates. 
[bookmark: content-of-the-files]Content of the files:
· file “NYQUIST_Pu_PuPVA_Supercapacitors.xlsx” contains Nyquist Plot data of supercapacitors based on Pullulan (Pu-D) and Pullulan/Polyvinylalcohol (Pu/PVA-D) from 500 kHz to 100 mHz.
· file “CV_GCPL_Pu_PU/PVA_Supercapacitors.xlsx” contains data of the Cyclic voltammograms (CVs) at 10 and 100 mV/s and galvanostatic (GCPL) profiles at 0.5 and 1 A/g and of the CVs at different scan rates and GCPL with cell cut-off voltage 0-1.4 V, for supercapacitors based on Pullulan (Pu-D) and Pullulan/Polyvinylalcohol (Pu/PVA-D).
· file “GCPL_Pu_PU/PVA_Supercapacitors.xlsx” contains data of the galvanostatic profiles at different cycles for supercapacitors based on Pullulan (Pu-D) and Pullulan/Polyvinylalcohol (Pu/PVA-D) and values of the capacitance retention and C coulombic efficiency during 10000 cycles at 1 A/g, with cell voltages from 0 to 1.4 V.
· file “NYQUIST_CV_GCPL_different degrees.xlsx” contains data of the Nyquist plots, cyclic voltammograms at 10 mV/s and galvanostatic profiles at 1 A/g, at different cycles for supercapacitors based on Pullulan (Pu-D) and Pullulan/Polyvinylalcohol (Pu/PVA-D).
· file “FTIR_PuC_PUPVAC.xlsx” contains the data of the FTIR spectra for pure Polyvinylalcohol, Nickel foam, Pullulan-carbon (Pu-C) and Pullulan/Polyvinyl alcohol-Carbon (Pu/PVA-C) films
· file “NYQUIST_PUC-PUPVAC_electrodes.xlsx” contains the data of the Nyquist plots for Pullulan-Carbon (Pu-C) and Pullulan/Polyvinylalcohol-carbon (Pu/PVA-C) electrodes from 100 kHz to 100 mHz
· file “CV_PuC-PUPVAC.xlsx” contains the data of the cyclic voltammograms recorded at different potential windows and at 20 mV/s of Pullulan-Carbon (Pu-C) and Pullulan/Polyvinylalcohol-carbon (Pu/PVA-C) electrodes. The working electrode potential (Ewe) is reported vs. the reference electrode (Ewe vs. ref/V).
· file “CE_PUC-PUPVAC_electrodes.xlsx” contains the data of coulombic efficiency as a function of electrode potential of Pullulan-Carbon (Pu-C) and Pullulan/Polyvinylalcohol-carbon (Pu/PVA-C) electrodes from cyclic voltammetry at 20 mV/s. The working electrode potential (Ewe) is reported vs. the reference electrode (Ewe vs. ref/V).

[bookmark: file-specifications]File specifications
[bookmark: data-sources]Data sources
Data were collected and analysed by the BioLogic VSP multichannel potentiostat/galvanostat workstation software. 
[bookmark: methodology]Methodology
Electrochemical measurements (EIS, CV, and GCPL) were performed in both two- and three-electrode configurations at ambient temperature (22 ± 2 °C) using a BioLogic VSP multichannel potentiostat/galvanostat/FRA workstation. The three-electrode setup employed a T-type Swagelok configuration (Teflon BOLA cell, electrode area 0.63 cm²). Pu-C and/or Pu/PVA-C were used as working electrodes, Teflon–carbon self-standing films as reference electrodes, and a platinum wire as the counter electrode. Stainless-steel pistons served as current collectors. Symmetric solid-state supercapacitors were assembled in a sandwich configuration with a PVA-KOH film placed between two carbon-based electrodes (Pu-C or Pu/PVA-C). Devices were encapsulated with Kapton® polyimide tape to ensure mechanical integrity and stability during flexibility tests. 
[bookmark: list-of-variables]List of variables
CV = Cyclic voltammogram
Ewe = Working electrode potential
FTIR = Fourier Transform Infrared Spectroscopy
GCPL = Galvanostatic charge-discharge with potential limitation.
PU-C = Carbon electrode with Pullulan binder
PU-D = solid-state supercapacitor with Pullulan-based carbon electrodes
PU/PVA-C = Carbon electrode with Pullulan/Polyvinyl alcohol binder
PU/PVA-D = solid-state supercapacitor with Pullulan/Polyvinyl alcohol-based carbon electrodes
Ref = Reference electrode potential
[bookmark: notes]Notes
The dataset refers to the data of the paper “Bel Hadj Jrad, Elyes ; Soavi, Francesca ; Dridi, Charif, Development and performances analysis of eco-friendly Pullulan/ Polyvinyl Alcohol composites based on all-solid-state supercapacitors, Journal of Materials Chemistry A (2026) accepted, DOI 10.1039/D5TA07754K.”
