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Principios e aplicacoes da
‘ radiacao UV para desinfeccao
de agua potavel e efluentes
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Novas Aplicagcoes UV Sul américa
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Sistema Hydro-Optic Disinfection (HOD) da Atlantium
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Tubo de quartzo

Manga de quartzo

Estrutura de ac¢o inox

Espaco de ar

Carcaga de ago inox
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AJUSTE DE VARIAVEIS PARA GARANTIR A
CONSTANCIA DA DOSE f

DOSE UV ‘_ - VAZAO
[mJ/cm2] UvT D%l -+ [m3/h]

Garantia de desempenho: Constancia da dose UV 0000 = - S

Atlantium

« Sensores dedicados : transmitancia, vazao, poténcia
« Monitoramento e controle on-line: ajuste automatico
« Integracdo com SCADA o

« Geracao de relatorios
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Hydro-Optic Disinfection (HOD)- Product Lines

Modular Systems
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Atlantium Sybstituicao de lampadas em equipamentos HOD UV




Atlantium Hydro-Optic (HOD) UV: Principais vantagens

* Reflexdo interna total: menor consumo de energia

e Dose UV minima garantida

e Controle de dose UV on line
* Design modular

e Substituicdo simples das lGmpadas : ndo precisa interromper a operacdo,
simplicidade de manutencgéo

 Ladmpadas de media presséo : emisséGo policromatica

 Ldmpadas de alta potencia: a menor quantidade de lampadas por m3 =
menor custo de substituicdo

* Em resumo : performance mais confiavel com menor o OPEX s
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Required UV Dose for 5Log Reduction

DESINFECCAO POR RADIACAO UV

Atlantium
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Adenovirus

Adenovirus infection, pharyngitis,
conjunctivitis, fever

Astrovirus

Gastroenteritis, diarrhea

Norovirus, winter vomiting bug

Gastroenteritis, fever

SARS-CoV

SARS, gastroenteritis, respiratory disease

Torovirus

Gastroenteritis

Hepatitis E virus, HEV

Hepatitis E

Coxsackie A virus

Hand, foot, and mouth disease, paralysis,
meningitis, fever, respiratory disease,
myocarditis, heart anomalies

Meningitis, fever, respiratory disease,

Echovirus "
rush, gastroenteritis

Poliovirus Polio

Hepatitis A virus, HAV Hepatitis A

Rotavirus

Gastroenteritis

Sobrevivéncia dos virus na agua:

Nao ha comportamento Unico.

Depende de varios fatores que
incluem temperatura, exposicao a
luz, pH, salinidade, matéria
organica, solidos em suspensao e
interfaces ar-agua.

VIRUS TRANSMISSIVEIS ATRAVES DA AGUA

Nome corrente Doencgas causadas
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CAPACIDADE DE RADIACAO UV PARA INATIVAR VIRUS
INCLUINDO SARS COV-2

March 12, 2020 “Coronavirus Research Update” webcast, Water Research Foundation (WRF)
Dr. Mark Sobsey of the Gillings Schools of Global Public Health, University of North Carolina Chapel Hill commented on

what is known about SARS-CoV-2 UV inactivation. Sobsey was a leading researcher on an EPA study of UV inactivation of
adenovirus and other microbial species.

* “We actually have a little bit of data on UV inactivation of some other corona viruses,

and again, they can be inactivated with UV. Data that is available suggests that they are

relatively persistent to UV, probably somewhere in between adenoviruses and others

that are less resistant than adenoviruses, but certainly not more than adenoviruses.

Depending on the design criteria and dosing criteria for UV systems, current UV systems

that can inactivate adenoviruses should be fine for a virus like this, based on the other "\
—

corona viruses. UV should be effective.” \
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INATIVACAO DE MICRORGANISMOS POR RADIACAO UV

WISIBLE INFFIAFIED\
FOo

wegvrelencth Crirml

A luz UV inativa células danificando seu DNA.

A inativacao significa afetar todas as funcoes vitais, nao apenas a reproducao
Senao a respiracao e a assimilacao de nutrientes.

As lampadas de média pressao atuam no espectro germicida completo obtendo
uma eficiéncia superior (200 - 320 nm).

Inativam totalmente os mecanismos de reparacao celular.
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Atlantium . ~ <
s Desinfecedo de agua potavel sem DBPs

e Substitui a cloracao (total ou parcialmente )

e Atlantium tem provado sua capacidade para inativar 4 log de Adenovirus com doses
relativamente menores devido a utilizacao de lampadas de média pressao e seu
eficiente sistema HOD (Hydro-Optic Disinfection)

e Seus sistemas encontram-se totalmente validados por EPA conseguindo atingir os 4 log
de reducao com uma dose validada bem menor do que a baixa pressao.

* EPA (USA States Environmental Protection Agency) desenvolviu a Long Term 2 Enhanced
Surface Water Treatment Rule (LT2ZESWTR).

Target Log Inactivation
Pathogens 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Cryptosporidium 1.6 2.5 3.9 5.8 8.5 12 15
Giardia 1.5 2.1 3.0 52 7.7 11 15
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condocas. Azalyss of RED performance shour by dped-enermmplencs. dessanstssted excellent cocreliman wuth
Trwsdasimotry seaulin

[:,) ;,f {‘/Z. / /_’i;.r e ,:Bﬁ
O Karl Schebic 2

Masaging Direcsar

ochable@hpdoogeal com
EPA
Lemye S fhn borgee™ rated 31 atns
- S — Eswirorarees] ol Prodes e

Geoege | Kelsberpee, I'E_ P D BOCFR

Divectur OF Engireenng Spmrcy
NYS PE Licvese N 458570

ahahrberpe oGl Ay dn spanl coun

Validacion EPA

December 31, 2008

Projecr File: ATLM.OO2
To whom st may concern:

HydroQual Inc. provides thas letrer 1o confirm thar validanon tesung has been sansfacronly
completed for the RZ-163 in-line UV dssinfection system, developed and manufactured by
Atdanoam Technologies, Har Tuv Industnal Park, POB 11071, Istacl 99100, The Vabdaoon Test
muatrix was developed to comply with the protocols specified by the United States Enviroamental
Protecnon Agency UV Disinfection Guidance Manual (UVDGM, EPA 815-R-06-007 November
2006) Valudation westing was conducted for the RZ-163 in conformance with United States
Regulatons 40 CFR 141.720, and the Loag Term 2 LEnhanced Surface Water Treamment Rule,
cffective January 5, 2006, which require dose-delivery petformance validatson of UV reactors that
are used for the dissnfectuon of dnnking waters.

HydroQual, Inc. conducted all testing, sampling and analysis, data analysss and documentation, and
will prepare the final vabdaton report The full-scale reactor testing was conduocted at the UV
Validaton and Rescarch Center of New York, Johnstown, NY. We cerufy that the RZ-163 was
vabdated with one and two lamp configurations over a range of Oow rates, feed water UV
transmattances, and power levels to encompass a wide mnge of MS2 and T1 coliphage reduction
equivalent doses (RED), in accordance with UV dose requirements thar meet US Dnnking Warer
Standards. The unit demonstrated MS2 log anactuvason greater than 4.0 and RED performance at
levels up o 95.6 mj'crn’. The T1 tests demonstrated greater than 5-log reductions at low dose
levels, mdicating sspmaficant capability for protozoan mactovanon at low doses. Direct measurement
of dose-distnbution s antcpared for carly 2009, using dyed microspheres,
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Enlightened Water Technologies

> i .
Atlantium AMERICAN WATER WORKS ASSOCIATION (AWWA):

PREMIO MELHOR QUALIDADE DA AGUA 2015

Validado pela
EPA para 4 log
de reducao em
adenovirus

Vazao = 2000 m3/h
UVT > 95% (agua subterranea) > %m
Sistema Atlantium: 3 x RZ 300 14, total 12 lampadas Média Pressao x 4,2 kw | o
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/‘Euantium Case Study: Protecao Crypto/Giardia - Lunenberg MA

Enlightened Water Technologies

* Lunenberg Water District, Massachusetts decidiu segurar a protecao pelo crytosporidium e
giardia em todas suas fontes de abastecimento

* Decidiu a instalacao dum sistema Atlantium UV RZ300-11 que permitiu atingir uma
protecao total , com um design compacto de facil integracao com a planta existente (sem
construcoes adicionais)
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-~ Atlantium Case Study: Hlllsborough NH - Excesso de DBPs

* A Cidade de Hillsborough, NH é abastecida de agua a
partir do reservatdrio Loon Pond de agua superficial

* Alto conteudo de matéria organica e requer uma alta
dose de cloro para cumprir a exigéncia da EPA (4 log

reducdao em virus) o que conduz aos DBPs por acima
dos limites admissiveis
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A2t DESINFECGAO DAS AGUAS RESIDUAIS

Equipamentos UV de canal aberto

)y n, 'hhfﬂwy\‘\

RS PTR PN PN TS

g

Equipamento UV fechado
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’Atlantium

e DESINFECCAO DE EFLUENTES MUNICIPAIS

Vantagens:

* Significativa reducao da Escherichia Coli e coliformes com baixa dose UV
* Operacao continua / facil manutencao
e Substituicao de cloro:

- Evita 0 armazenamento e manuseio de um produto quimico perigoso

- Sem residuos indesejaveis para as estacoes de tratamento localizadas aguas

abaixo da descarga

- Agua com alto teor de cloro ndo é apropriada em caso de reuso para irrigacio

— Sy
~T=,

‘-péq

- As obras civis s30 minimizadas pois ndo é necessdria uma cAmara de contato
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Anadlise de Viabilidade Substituicdo de cloro

Bases:

Vazao media
UVT estimada
Nivel desinfeccao

Hipoclorito de Sédio

m3/hr
%

2 X266
>70

532‘

>5logem E Coli />4 log em coliformes

Dose cloro 5 gr/m3
Solucdo hipoclorito 10% 0,05 lt/m3
Volume diario efluente 12.768 m3
Consumo didrio hipoclorito 638 litros
Consumo anual hipoclorito 233.016 litros
Custo por litro uss/ It
Custo Anual Hipoclorito USS/ano

Lampadas

Custo unitario (USS) 1000

Total 2 x4 lampadas ( USS) 8000

Vida util (horas) 5000

Frequéncia de substituicao (meses) 6,8

Custo Anual substituicao lampadas 14016 UsS/ano
Energia

Potencia Instalada (kW) 33,6

Consumo para vazao media 25,2

Custo Energia MT (USS/kwh) 0,08

Custo Anual Energia L T7AT8 2, |USS/ano
Total Opex UV 31434 Uss/ano

’Z\tlantium

Enlightened Water Technologies

Retorno do
Investimento por
substituicdo da
cloragéo por HOD UV :

2-3 anos !!
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al., 1999). Particle size distribution may indicate the

Atlantium A
Enlightened Water Technologies
RADIACAO UV
potential for UV disinfection efficiency, with smaller
particles having less effect on UV efficiency than larger

A distribuicao do tamanho das particulas pode afetar a eficacia da parces, as the shielding effectis reduced (Jolis et al.
2001); particles larger than 10 microns in size can

. ~ shield microorganisms from disinfection by UV light.
d@Sl nfecgao UV UV disinfection is enhanced by filtering water prior fo
disinfection, both by the reduction in particulates (a

reduction in the number of large particles with

As particulas maiores que 20 micras de tamanho podem proteger 0S  embedded and shieided microorganisms) and by te

microrganismos da desinfec¢ao pela luz UV.

A desinfeccao ultravioleta é melhorada filtrando a agua antes da
desinfeccao:
- Reducao de particulas grandes com microrganismos fixados e protegidos

- Aumento da transmitancia UV (UVT)

Requerem-se por tanto um tratamento terciario efetivo
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DIAGRAMA DE PLANTA DE TRATAMENTO
ABRANGENDO DESINFECCAO UV
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Exemplo para > 1-2 m3/seg
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Principais Aplicacoes da radiacao UV pelo sistema HOD

Soluciones para :

 Desinfeccao de agua e efluentes

Controle de bio-fouling : protecao de membranas
RO (dessalinizac3o , reuso) -

 Oxidacao Avancada para decomposicao quimica:
eliminacao de contaminantes emergentes

e Declorinacdo ( substituicio FCA/MBSS)

* Controle de espécies invasoras ( ej. Mexilhao dourado )

e Ballast water

litlantium

Enlightened Water Technologies
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Enlightened Water Technologies

Mulito obrigado!

Carlos Rivas
Novas Aplicagoes Sud América
crivas@atlantium.com

No Brasil:

Paulo Carvalho, sccarvalho.paulo@gmail.com

Atlantium Technologies
info@atlantium.com
www.atlantium.com
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