
 

 

 

 

 
 

Journal of Applied Research 
and Technology 

 

www.jart.icat.unam.mx 
Journal of Applied Research and Technology 17 (2019) 195-202 

 

 

 

A. N. Hernández-Ariasa, B. Jaramillo-Sierraa*, B. G. Rodríguez-Méndezb, R. Peña-Eguiluzb, 

R. López-Callejasb, A. Mercado-Cabrerab, R. Valencia-Alvaradob, D. Alcántara-Díazb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Water outlet 1 

O3 generator

UV lamp

UV treatment reactor 

Ozone reactor 

Water outlet 2 

99.32% inactivation

of E. coli

Water inoculated

with E. coli

file:///C:/Users/KM/Desktop/REVISTA%20CCADET/dx.doi.org/10.1016/j.jart.2017.01.013
http://www.jart.icat.unam.mx/
http://www.jart.icat.unam.mx/


 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

𝐷

𝐷 =
𝑃

𝑞

𝑃

𝑞

  

 

 

  

 

   

  

 

 

  

  

  

 

 

  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Salida de gas 

Controlador  de flujo

Regulador 

de flujo 

Entrada

de gas

Monitor de  ozono

Ánodo

Dieléctrico

Cátodo

Osciloscopio

Medidor de corriente

Fuente de alimentación 

pulsada 

Adquisición

de datos 

Tapón de 

Nylamid

Water outlet

Water entry

O3

generator Atmospheric air 

entrance 

O3 generated

Ozone monitor 

Data 

acquisition

Vessel

Water entry
Water outlet

Water pump

Water pump

UV lamp

UV treatment reactor 

Ozone reactor 

 

 



 

 

𝑁𝐵𝑆

𝑁𝐵𝑆 =
𝑁𝐶

𝑉𝑀𝑈

 𝑁𝐶

𝑉𝑀𝑈

% 𝐼𝑛𝑎𝑐𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛 = 100% −
𝑁𝐵𝑆

𝑁𝑜
 𝑥 100%

 𝑁𝑜

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

0 1 2 3

10

100

1000

 

 

C
F

U
/m

L

Treatment cycles

 O3

 O3 + UV

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

            

            

  

            

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 



 

 

λ

ν

 

            

 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 1 2 3
0

20

40

60

80

100

 

 

%
 I

n
ac

ti
v

at
io

n

Treatment cycles

 O3

  O3 + UV

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017138179&doi=10.1007%2fs00484-017-1344-y&partnerID=40&md5=212978c1272fa5c4779b58aa3ebbf4d2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85017138179&doi=10.1007%2fs00484-017-1344-y&partnerID=40&md5=212978c1272fa5c4779b58aa3ebbf4d2
https://link.springer.com/article/10.1007/s00027-012-0251-x
https://link.springer.com/article/10.1007/s00027-012-0251-x
https://link.springer.com/article/10.1007/s00027-012-0251-x
https://www.scopus.com/inward/record.uri?eid=2-s2.0-50849107689&doi=10.1111%2fj.1751-1097.2008.00387.x&partnerID=40&md5=10d8c21e32fa6e92d9b4683473e0d372
https://www.scopus.com/inward/record.uri?eid=2-s2.0-50849107689&doi=10.1111%2fj.1751-1097.2008.00387.x&partnerID=40&md5=10d8c21e32fa6e92d9b4683473e0d372
https://www.scopus.com/inward/record.uri?eid=2-s2.0-50849107689&doi=10.1111%2fj.1751-1097.2008.00387.x&partnerID=40&md5=10d8c21e32fa6e92d9b4683473e0d372
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84938484095&doi=10.1007%2fs11783-013-0620-2&partnerID=40&md5=bf3294c72451d27f4099691df6b257b8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84938484095&doi=10.1007%2fs11783-013-0620-2&partnerID=40&md5=bf3294c72451d27f4099691df6b257b8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059865397&doi=10.3390%2fcatal9010046&partnerID=40&md5=602c17d33b27a3673656960ebeac913b
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059865397&doi=10.3390%2fcatal9010046&partnerID=40&md5=602c17d33b27a3673656960ebeac913b
https://iopscience.iop.org/article/10.7567/JJAP.53.010209/pdf
https://iopscience.iop.org/article/10.7567/JJAP.53.010209/pdf
https://www.sciencedirect.com/science/article/pii/S0048969712015197
https://www.sciencedirect.com/science/article/pii/S0048969712015197
https://www.sciencedirect.com/science/article/pii/S0048969712015197
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84887170750&doi=10.1016%2fj.postharvbio.2013.09.003&partnerID=40&md5=f05ca06cc96a4b8b9c38e92ef6615bdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84887170750&doi=10.1016%2fj.postharvbio.2013.09.003&partnerID=40&md5=f05ca06cc96a4b8b9c38e92ef6615bdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84887170750&doi=10.1016%2fj.postharvbio.2013.09.003&partnerID=40&md5=f05ca06cc96a4b8b9c38e92ef6615bdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-44149108967&doi=10.1016%2fj.ifset.2007.09.002&partnerID=40&md5=9271d63e1bce70fe6cc0aa8bfd48f326
https://www.scopus.com/inward/record.uri?eid=2-s2.0-44149108967&doi=10.1016%2fj.ifset.2007.09.002&partnerID=40&md5=9271d63e1bce70fe6cc0aa8bfd48f326
https://www.scopus.com/inward/record.uri?eid=2-s2.0-44149108967&doi=10.1016%2fj.ifset.2007.09.002&partnerID=40&md5=9271d63e1bce70fe6cc0aa8bfd48f326
https://www.scopus.com/inward/record.uri?eid=2-s2.0-18244382052&doi=10.1016%2fj.watres.2005.01.021&partnerID=40&md5=7c75dfd61023e31d719df4342ab6c5e2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-18244382052&doi=10.1016%2fj.watres.2005.01.021&partnerID=40&md5=7c75dfd61023e31d719df4342ab6c5e2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-18244382052&doi=10.1016%2fj.watres.2005.01.021&partnerID=40&md5=7c75dfd61023e31d719df4342ab6c5e2
https://www.actascientific.com/ASNH/pdf/ASNH-01-0019.pdf
https://www.actascientific.com/ASNH/pdf/ASNH-01-0019.pdf
https://www.actascientific.com/ASNH/pdf/ASNH-01-0019.pdf
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010377824&doi=10.1016%2fj.envres.2017.01.018&partnerID=40&md5=b1d347c35cc1b61834ee72eaebc8d2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010377824&doi=10.1016%2fj.envres.2017.01.018&partnerID=40&md5=b1d347c35cc1b61834ee72eaebc8d2d8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046662382&doi=10.1016%2fj.jphotochem.2018.04.013&partnerID=40&md5=9ff3154a3e4b9e1093508efd493213a6
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046662382&doi=10.1016%2fj.jphotochem.2018.04.013&partnerID=40&md5=9ff3154a3e4b9e1093508efd493213a6
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046662382&doi=10.1016%2fj.jphotochem.2018.04.013&partnerID=40&md5=9ff3154a3e4b9e1093508efd493213a6
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84959317749&doi=10.2166%2fwst.2015.560&partnerID=40&md5=dd8380caa46892289559fa099aebf306
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84959317749&doi=10.2166%2fwst.2015.560&partnerID=40&md5=dd8380caa46892289559fa099aebf306


 

 

 

 

 

 

‐

 

 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019587882&doi=10.1021%2facschembio.7b00237&partnerID=40&md5=8715266150609f9525aea3c268fff821
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019587882&doi=10.1021%2facschembio.7b00237&partnerID=40&md5=8715266150609f9525aea3c268fff821
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548126843&doi=10.1016%2fj.freeradbiomed.2007.06.026&partnerID=40&md5=caf30d408abcfa8558f12568ee00efd2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548126843&doi=10.1016%2fj.freeradbiomed.2007.06.026&partnerID=40&md5=caf30d408abcfa8558f12568ee00efd2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-34548126843&doi=10.1016%2fj.freeradbiomed.2007.06.026&partnerID=40&md5=caf30d408abcfa8558f12568ee00efd2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84928622873&doi=10.2166%2fwst.2015.053&partnerID=40&md5=f03a0f1518a7bd2c7b09fbae61f01462
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84928622873&doi=10.2166%2fwst.2015.053&partnerID=40&md5=f03a0f1518a7bd2c7b09fbae61f01462
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974718806&doi=10.2166%2fws.2015.123&partnerID=40&md5=a2cb03c8b2b1c5cf3913ad25e9e219a5
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974718806&doi=10.2166%2fws.2015.123&partnerID=40&md5=a2cb03c8b2b1c5cf3913ad25e9e219a5
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84976333344&doi=10.1016%2fj.jece.2016.06.017&partnerID=40&md5=476532fed01c25a39288db3f45deb512
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84976333344&doi=10.1016%2fj.jece.2016.06.017&partnerID=40&md5=476532fed01c25a39288db3f45deb512
https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037374871&doi=10.1016%2fS0043-1354%2802%2900457-8&partnerID=40&md5=f9919de4200d7eeefd6ce4ca77341f23
https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037374871&doi=10.1016%2fS0043-1354%2802%2900457-8&partnerID=40&md5=f9919de4200d7eeefd6ce4ca77341f23

