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Introduction

PPCP xCO2 + yH2O

Experimental

Pollutants

SMZ
SMZ

Antibacterian

Sulfamethazine (SMZ) 20 mg/L

Methylene blue (MB) , 20 mg/L

Dye

• TiO2-P25 (commercial) [90 m2/g]

• TiO2 (prepare in lab) [78 m2/g]

• TNW [238 m2/g]

• Ru (1%) TNW [232 m2/g]

• Ru (1%) TNT [220 m2/g]
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Computation

Introduction of the experimental data in the Excel
spreadsheet

Simulation and visualization of the results in
graphs, tables and histograms.

Results
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k{Ru(1%) TNW} ≅
3,8 × k{TNW}

k{Ru(1%) TNT} ≅
4,3 × k{TNW}

k{TiO2-P25} ≅
6 × k{Photolysis}

k {TiO2} ≅
55 × k{Photolysis}
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k =(26 310,0 ± 400,0) × 10-5 min-1

U(k{Ru(1%) TNW}) ≅ 57 × U(k{TNW})

k =(6 963,0 ± 7,0) × 10-5 min-1
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U(k{Ru(1%) TNT}) ≅ 286 × U(k{TNW})
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Conclusions
➢ The quality of the calibration has small impact on the incertainty value of k.

➢ TiO2 is much more effective to degrade MB than TiO2-P25.

➢ The presence of Ru increases the degradation rate.

➢ The spreadsheet allows the determination of uncertainties using different measurement procedures

• Analysis of the graphs with simulated values allows to determine which points should be repeated/eliminated. 
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This work describes the use of a tool to produce a metrological model based on Monte Carlo simulations, capable of determining
the uncertainty associated with the reaction rate constant of the photodegradation process of the methylene blue (MB) dye and the
drug sulfamethazine (SMZ) using different combinations of photocatalysts namely nanostructured titanates and titanium dioxide
(TiO2) and incident radiation energy


