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Outline – Spectro-EC Applications

• UV-Vis Spectro-EC
• Organic Dyes in Solar Cells
• Bio-sensor development – Dopamine Detection
• Thin film Spectro-EC – Optical Sensors R & D
• Thin film Deposition Monitoring – Spectro-EC

• VIS-NIR Spectro-EC
• Synthesis of novel organic materials for Dyes and EC applications

• UV-Vis, ATIR-IR, Raman Spectro-EC
• Electrocatalysis – Ammonia Oxidation Reaction

• UV-VIS – Fluorescence Spectro-EC
• Electrochemical Fluorescence



DSSC Solar cells Research
Organic Dye Characterization



Solar Cell Applications: 
Analysis of Novel Organic Dyes

• Spectroelectrochemical analysis of 
Methyl 5-methyl-3-phenyl-1-p-tolyl-4,5- 
dihydro-1H-pyrazole-5-carboxylate



Solar Cell Applications: 
Analysis of Novel Organic Dyes

• Oxidation of the compound leads to significant 
change in λMAX (bathochromic shift: yellow to 
green)

Reduced form Oxidized form



Solar Cell Applications: 
Analysis of Novel Organic Dyes

• Spectra recorded at various voltages along the 
CV curve
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Chrono Based Spectro-Electrochemistry
UV-Vis Absorption Spectrum at Different Voltages
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Upgradable UV-Vis Spectro-EC Package Solution

• Plug-n-play operation
• UV-Vis Range: Absorbance 

& Transmittance
• Customizations available
• All accessories included
• Application Note Available
• Spectro-EC Software
• Auto-trigger capability
• Real-time Plot Display
• Baseline Subtraction

EmStat4X Potentiostat/Galvanostat Included at No Charge



PalmSens – Complete SEC Set-up with Accessories



Spectro-EC Cell Complete Kit 

Pt or Au Grid WE
Optical Path Length 1 or 0.5 mm



Published Article for Guidance with PalmSens



Bio Sensor Research & Development
Dopamine Detection



Bio-Sensor Applications
Publication – Dopamine Determination at SPE

Advantage Using SPE

• Fresh new surface each time
• Sample volume as little as one 

drop
• Fast, easy and accurate

Anal. Chem. 2012, 84, 21, 9146–9153



Cognition, emotion, endocrine regulation,
motivation, locomotion, etc.

High Concentrations

Schizophrenia

Low Concentrations

Parkinsonism

Dopamine

Requirement: A fast and accurate method for studying dopamine oxidation reaction with intermediates formed at high and lower concentrations

Dopamine – A Chemical Messenger



A Typical Dopamine Oxidation Process



Dopamine Oxidation @ Conc. < 0.001M



Dopamine Oxidation @ Conc. > 0.001M



Upgradable UV-Vis Spectro-EC Kit FOR SPE

Upgradable to SPE BASED Spectro-EC Studies

+

AVALight - HPLED



Published Reference Article with PalmSens - Biosensor



Optical Sensors & Electrochromic Windows
Conducting Polymer Characterization
Optical Nanoparticle Deposition



Electrochromic / Optical Sensor Development
THIN FILM SPECTRO-EC



Spectro-EC for Thin Film Analysis on ITO / FTO Slides



Monitoring Ag Nanoparticle Deposition via SEC



Published Reference Article with PalmSens 



Highly Conductive + Long Wavelength 
Electronic Materials Synthesis
UV-Vis-NIR Spectro-Electrochemistry



UV-Vis NIR Spectro-EC Analysis – Organic Synthesis

(a) In situ UV−Vis−NIR spectra measured in dichloromethane solution (0.1 
M n-Bu4NPF6) during the oxidation of 3b (a) and 41 (b). Each UV−Vis−NIR 
spectrum was collected relative to that of the neutral (uncharged)



Plug-n-Play UV-Vis-NIR Spectro-electrochemistry Kit

• Plug-n-play operation
• Range: 200-2500 nm
• Resolution: 0.2 to 7 nm
• Customizations available
• Dual Light Source Synchronized
• Spectro-EC Software
• Auto-trigger capability
• Real-time Plot Display
• Baseline Subtraction

Potentiostat Included at No Charge



Electrocatalysis Applications
Ammonia Oxidation Reaction  
UV-Vis, Raman, ATR-IR Spectro-EC Analysis



Electro-catalysis Studies – BASi – MF- SPEC-EC KIT



Electro-catalysis Studies with UV-Vis Spectro-EC



Upgradable UV-Vis Spectro-EC Package Solution

• Plug-n-play operation
• UV-Vis Range: Absorbance 

& Transmittance
• Customizations available
• All accessories included
• Application Note Available
• Spectro-EC Software
• Auto-trigger capability
• Real-time Plot Display
• Baseline Subtraction

EmStat4X Potentiostat/Galvanostat Included at No Charge



Electro-catalysis Studies - Raman Spectro-EC



Plug-n-Play Raman Spectro-EC Kit

• Plug-n-play operation
• Range: 100 cm-1 – 3000 cm-1

• AvaLaser 785 nm Diode
• Customizations available
• Spectro-EC Software
• Auto-trigger capability
• Real-time Plot Display
• Baseline Subtraction

Potentiostat included at No Charge



In-situ Raman Based Spectro-EC Cell Kit



Electro-catalysis Studies – ATR-IR Spectro-EC



Spectro-Electrosynthesis H-Cells for UV-Vis, NIR, IR (CaF2) 
& Ultra Fast Laser Spectroscopy 



Spectro-EC Fluorescence Applications
Dissecting Biological Matrix



Spectro-EC with Fluorescence Modulation



Plug-n-Play Fluorescence Spectro-electrochemistry Kit

• Plug-n-play operation
• Range: 200-1100 nm
• Resolution: 0.2 to 7 nm
• Customizations available
• 90 Degree Excitation
• Wavelength specific operation
• Spectro-EC Software
• Auto-trigger capability
• Real-time Plot Display
• Baseline Subtraction



Spectro-EC Application Note - PalmSens



App Note: UV-Vis Spectro-EC of Methyl Viologen

https://www.palmsens.com/knowledgebase-article/spectroelectrochemistry/?compare=15668%2C20598%2C30121%2C34966


Installation, Training and Warranties

• 3 Year Manufacturer Warranty available
• Life time remote support – no charge
• 1 full day on-site training for Avantes and EC < $7500.00

• $2500.00 – Avantes Expert – Ryan Flaherty -Set-up and 
Training for Spectro-EC Part

• $5000.00 – EC Expert – Ritesh Vyas – Set up and Training



Compatibility in Glove-box

• USB-3 and Ethernet connectivity
• Compatible inside glove-box
• Will need one feed-through for connection with 

computer
• Software and future upgrades are included at no 

charge
• Videos, remote support available: 

https://www.youtube.com/@avantesbv

https://www.youtube.com/%40avantesbv



	Slide Number 1
	Outline – Spectro-EC Applications
	Slide Number 3
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Solar Cell Applications: Analysis of Novel Organic Dyes
	Chrono Based Spectro-Electrochemistry�UV-Vis Absorption Spectrum at Different Voltages
	Upgradable UV-Vis Spectro-EC Package Solution
	PalmSens – Complete SEC Set-up with Accessories
	Spectro-EC Cell Complete Kit 
	Published Article for Guidance with PalmSens
	Slide Number 23
	Bio-Sensor Applications�Publication – Dopamine Determination at SPE
	Dopamine – A Chemical Messenger
	A Typical Dopamine Oxidation Process
	Dopamine Oxidation @ Conc. < 0.001M
	Dopamine Oxidation @ Conc. > 0.001M
	Upgradable UV-Vis Spectro-EC Kit FOR SPE
	Published Reference Article with PalmSens - Biosensor
	Slide Number 31
	Electrochromic / Optical Sensor Development�THIN FILM SPECTRO-EC
	Spectro-EC for Thin Film Analysis on ITO / FTO Slides
	Monitoring Ag Nanoparticle Deposition via SEC
	Published Reference Article with PalmSens 
	Slide Number 36
	UV-Vis NIR Spectro-EC Analysis – Organic Synthesis
	Plug-n-Play UV-Vis-NIR Spectro-electrochemistry Kit
	Slide Number 39
	Electro-catalysis Studies – BASi – MF- SPEC-EC KIT
	Electro-catalysis Studies with UV-Vis Spectro-EC
	Upgradable UV-Vis Spectro-EC Package Solution
	Electro-catalysis Studies - Raman Spectro-EC
	Plug-n-Play Raman Spectro-EC Kit
	In-situ Raman Based Spectro-EC Cell Kit
	Electro-catalysis Studies – ATR-IR Spectro-EC
	Spectro-Electrosynthesis H-Cells for UV-Vis, NIR, IR (CaF2) & Ultra Fast Laser Spectroscopy 
	Slide Number 48
	Spectro-EC with Fluorescence Modulation
	Plug-n-Play Fluorescence Spectro-electrochemistry Kit
	Slide Number 51
	App Note: UV-Vis Spectro-EC of Methyl Viologen
	Installation, Training and Warranties
	Slide Number 54
	Slide Number 55

