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ABSTRACT 
 

Planed or direct reutilization of water is the direct use of wastewater, with higher or lower level of 
regeneration before you drop it into the environment. The objective of this regeneration is to obtain the 
appropriate level of quality to the use that it will be involved afterwards. 
 
Recycling water projects of wastewater contribute to the development and acceptance of the techniques of 
reuse, because it permits to verify its capacity to provide hydraulic resources and to confirm its sanitary 
and environmental quality. 
 
The main objective of this thesis it has been to evaluate the capacity of the process of regeneration of 
water to inactivate bacteria and virus until a level that can be compared to the level established in the 
California health laws related to recycled water (Title 22). The study was taken in the recycling plant that 
the Catalan Water Agency (A.C.A.) has installed in Mataró. The water plant is integrated for: 1) 
coagulation and flocculation, 2) sedimentation, 3) filtration, 4) disinfection with chlorine and 5) 
disinfection with UV radiation and chlorine. Another objective was to determine disinfection tubular 
vessel’s behavior of the recycling plant of Mataró in relation to an ideal plug flow vessel. 
 
F+-RNA bacteriophages are more resistant to the disinfection with UV radiation than coliform bacteria, 
showing a reduction F+-RNA bacteriophages of only 1,38 ulog/100 ml. Besides, the use of two UV 
radiation equipments in serial instead of one only equipment doesn’t affect the inactivation level obtained. 
A clear dependency between microbiological destruction or inactivation and the UV dose it’s not 
observed in the wastewater. The results obtained show that though transmittance is an important factor to 
calculate the dose is not enough to estimate the effective dose that affects microorganisms. 
 
The disinfection tubular vessel installed in the recycling plant of Mataró for the disinfection with chlorine 
it’s away from the ideal behavior of a plug flow vessel. This behavior is explained by two factors: the 
laminar mixing and the high molecular dispersion (0,038 m2/s). 
 
The theoretic dose of sodium hypochlorite used in the disinfection line with chlorine was 18 mg Cl2/l. 
This dose allows the inactivation of 5,70 ulog/100ml of total coliform bacteria and 4,66 ulog/100ml of 
Escherichia coli. This reduction was achieved with a modal contact time of 34 minutes and a total 
chlorine residual of 7,10 mg Cl2/l (C·T = 240 mg Cl2·min/l). After adding the hypochlorite to the affluent, 
the total chlorine residual concentration was of 8,00 mg Cl2/l (0,65 mg Cl2/l of free chlorine and 7.35 mg 
Cl2/l of chloramines). 
 
The hypochlorite disinfection obtains that more than the 85% of analyzed samples achieve the criteria of 
quality in relation with the absence of CT(total coliform bacteria)/100 ml. But the UV radiation and 
hypochlorite disinfection just achieves that a 10% of the samples comply with the disinfection level 
recommended by the Title 22 for the recycled water for food crops, that means, there’s no total coliform 
bacteria. The Escherichia coli characterizes better the bacterial contamination of the regenerated water 
than the total coliform. Generally, the results of the Escherichia coli show more reliability than the total 
coliform bacteria, because it has a smaller variability. The recycling process based in UV radiation and 
hypochlorite in the Mataró plant it’s able to inactivate 3,40 ulog/100 ml of F+-RNA bacteriophages. This 
inactivation is not satisfactory according to the recommendation of the Title 22, which requires an 
inactivation of 5 ulog/100 ml. 
 


