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Lab Scale: Photoreactor: Mass Balance

[B] : Bacterial concentration

t : Time

VReact / VTot : Reactor volume / Total volume

: Bacterial reaction rate averaged over 

the reactor volume 

1. The system is perfectly mixed.

2. No mass transport limitations.

3. Differential conversion per pass.

4. No parallel dark reactions.
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Kinetic Model: Lab Scale Experimental Data
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Severin et al. (1983)
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Kinetic Model: Pseudo-Mechanistic
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Kinetic Model: Pseudo-Mechanistic
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Lab Scale Photoreactor: Radiation Model 
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Lab Scale Photoreactor: Radiation Model 
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Lab Scale Photoreactor: Radiation Model 
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Optimum [TiO2]: Bacteria vs Molecules
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• The performance of large scale photocatalytic reactor has been 
simulated following an absolutely predictive procedure based on the 
intrinsic kinetics and the information about the geometry, irradiation 
source and operation conditions. 

• The only experimental information required to be determined at 
laboratory scale is the intrinsic kinetics that describes the explicit 
dependence of the reaction rate with the LVRPA. 

• The proposed method for the scaling-up of slurry reactors for the 
photocatalytic inactivation of E. coli with TiO2 in suspension has been 
successfully validated in a ten times higher irradiated volume reactor, 
including the predicted optimum concentration of catalyst predicted 
by the model.
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