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Who are we?



INTRODUCTION

What do we do in the lab?

Smartphone applications in Chemical Analysis: Prediction of total polar compounds in used sunflower oil

Herreros-Chavez, 2021



INTRODUCTION

What do we do in the lab?

Educative innovation: Game-based learning of Chemistry

https://laboratoriorpgdocenteenglish.webnode.es/

https://laboratoriorpgdocenteenglish.webnode.es/
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A bit of chemistry:

Phosphorus 

determination

Ionic 
Chromatography

Colorimetric 
methods



A bit of chemistry:

Ionic 
Chromatography

Pros

Selective 

quantification

Multiple analysis at 

once

Cons

Expensive equipment

Large mobile phase 

usage

Requires expertise 



A bit of chemistry:

Colorimetric 

methods

Pros

Easier and cheaper 

technique

Faster approach 

and less 

consumption of 

reagents

Cons

May suffer from 

matrix interferences



7𝐻3𝑃𝑂4 + 12𝑀𝑜7𝑂24
6− + 51𝐻+ → 7𝑷𝑴𝒐𝟏𝟐𝑶𝟒𝟎

𝟑− + 36𝐻2𝑂

𝑷𝑴𝒐𝟏𝟐𝑶𝟒𝟎
𝟑− + 2𝑒− → 𝑷𝑴𝒐𝟏𝟎

𝑽𝑰𝑴𝒐𝟐
𝑽𝑶𝟒𝟎

𝟑−

A bit of chemistry: Phosphomolybdenum blue method

(Ascorbic acid reduction)



There is already a phosphorus determination lab practice…



Proposal: a home-made colour reader for phosphate analysis

Methacrylate support



Proposal: a home-made colour reader for phosphate analysis

Desktop lamp 

+

LED bulb (light source)



Proposal: a home-made colour reader for phosphate analysis

Diffusive materials



Proposal: a home-made colour reader for phosphate analysis

96-microwell plate



Proposal: a home-made colour reader for phosphate analysis

Smartphone 



Proposal: a home-made colour reader for phosphate analysis



Calibration graph

Τ𝑟 𝑔 = −0.177 ± 0.003 · 𝑃𝑖 𝑚𝑔 𝐿−1 + 0.985 ± 0.005 ; 𝑅2 = 0.9986



Applications to samples



Applications to samples



Learning objectives 

1. Learning about colour spaces and their correlation with chemical change



Learning objectives 

2. Introducing students to Image Treatment

Real world application 

of the contents learnt 

in IT class



Learning objectives 

3. Learning about Green Analytical Chemistry 

Gałuszka, 2013



Learning objectives 

3. Learning about Green Analytical Chemistry 

Gałuszka, 2013

By using the proposed 

procedure, a x160 reduction of 

volume is obtained. 



Learning objectives 

3. Learning about Green Analytical Chemistry 

Gałuszka, 2013

Only one photograph is required 

to measure 20 samples. 

A energy cost reduction

compared to a UV-Vis 

measuring 20 samples.



Learning objectives 

3. Learning about Green Analytical Chemistry 

Gałuszka, 2013

Since a lower volume of 

reagents and waste is used, a 

safer procedure overall is 

achieved. 



Learning objectives 

3. Learning about Green Analytical Chemistry 

Gałuszka, 2013

Proposal for further analysis: 

What other compound of interest 

could be analysed colorimetrically in 

this same plate?



Learning objectives 

4. Building home-made analytical devices and comparing them to reference 

methods



Learning objectives 

5. Encouraging students to get involved in the learning process by using their 

own tools to analyse samples

ACTIVE LEARNING
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