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Objetivo Aspectos Gerais Metodologia Resultados Consideragdes

Importancia

ento dos desenvolvimentos cientificos e
gicos através da busca de artigos cientificos e patente

inovar
minimizando
incertezas

novo conhecimento

desafio ] dos especialistas



Objetivo IAspectos Geraisl Metodologia Resultados ConsideracGes

Carga organica
e nutrientes metabolismo MIB

Proliferacdo de
S ﬁ : . ﬁ
cianobactérias

2-metil isoborn

Altas biodegradagdo =~ geosmina OHCH3

temperaturas e
insolacao

CH;
trans-1,10-dimetil-trans-

utos de cianobactérias:

stos causadores de gosto e odor, MIB e geosmina;
metabdlitos; e
cianotoxinas.

gosto e odor mofo / terra



Objetivo Aspectos Gerais Metodologia Resultados Consideragdes

=) Aspectos gerais

ETA Guarau (mar - jun/2012)
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Reclamagbes =—®=MIB AC-001 =®=MIB Final

Experimentos:

ETA Biritiba Mirim: Aplicagao de H,0O, + Fe?*
(Fenton) para remocgao de MIB/GSM (MLEC, 2007)
- Resultados satisfatorios

- Problema com pH - corrosao

ETA ABV: Aplicagao de H,0, + UV
MIB (acompanhado pela TXE, 2013)
- Resultados satisfatérios
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(=) Metodologia
Delimitacoes:

Periodo de abrangéncia:
2007 a 2012 (6 anos)

: Matriz de palavras-chave e expressao de busca
Bases de pesquisa:

; : z Termo 5 - NOT
H H ' . Termo1 : Termo2 : Termo 3 z Termo 4 - NOT 2
- Artigos cientificos: e e " : % (drea de
(tépico) - (tépico) - (topico) : (tépico) i
Web of Science : : , : : ,
water . remov* . *methylisoborneol : aquaculture - sea agriculture
- Patentes: . withdraw* : *methylisoborneol : waste$water : bamboo marlnsi:)rlzsgl;water
USPTO (Elabmapper) clearance MIB *fish wireless
Derwent eliminat* geosmin *anatoxin food
: *degrad* : GSM : hepatotoxin mushroom
: : ; ou
- cyanobacteri* NEAR/ - ) N
reduc* . : marine . network
1 metabolite* .
treat* : blood weather prediction
- destruction : rats GSM satellite
mouse GSM transmission
e
— —

TS=(water) AND TS=(remov* OR withdraw* OR clearance OR eliminat* OR *degrad* OR reduc* OR treat* OR
destruction) AND TS=(*methylisoborneol OR *methyl isoborneol OR MIB OR geosmin OR GSM OR cyanobacteri*
NEAR/1 metabolite*) NOT TS=(aquaculture OR wasteSwater OR *fish OR *anatoxin OR hepatotoxin OR marine
OR blood OR rats OR mouse OR sea OR bamboo OR wireless OR food OR mushroom OR network OR weather
prediction OR GSM satellite OR GSM transmission) NOT SU=(agriculture OR marine freshwater biology)
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tigos e patentes

Publicagdes x Ano

131 artigos

\ 4

98 artigos
pertinentes

Coréia do Sul
Japao

Australia

Estados Unidos

China




O Tecnologias de tratame

et

Distribuicao dos artigos
por composto

Adsorcao, 27,
27%

Processos
oxidativos
avancados (POA),

40, 39%

nto

MIB/GSM
52%

Objetivo

Tecnologias
integradas, 15,
15%

Tratamento

bioldgico, 12,

Membranas, 4,

QOutros, 3, 3%
4%

12%

Aspectos Gerais Metodologia Resultados

Tecnologias integradas
DAF and PAC

GAC and O,
Adsorption and biodegradation

BAC and O,
GAC and O,/BAC

Membrane, O; and BAC

MIEX, coagulation and GAC

MIEX, MF and GAC

PAC and air stripping

PAC, coagulation and ceramic microfiltration
Potassium permanganate and PAC

S-PAC and microfiltration

UF-BPAC
Tratamentos bioldgicos 12
Biofiltragao 6
Biodegradacao 5
Biotransformacgao 1

Consideragdes
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Objetivo Aspectos Gerais Metodologia Resultados Consideragdes

@ Processos oxidativos avancados (POA)

o B N W b U1 O N

Uso da capacidade degradativa dos oxidantes quimicos fortes,

radicais hidroxila (OH-), gerados in situ

Distribuicao temporal dos artigos por

subtecnologia predominante

Ll

2007

2008

2009

2010

2011

2012

outros
myyv
¥ H202/Fe2+
™ 03/H202
03/catalisador
Distribuicao das subtecnologias de POA

i fotocatalise

m O3

UV/H,0,; 7;

B UV/H202 18% O 7185
3 /) ]

0,/H,0,; 3; 8%

0,/catalisador;

3; 8%

uv, 4, 10%
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O Processos oxidativos avancados

H,0, + UV Fotocatalise

fotolise do H,0, pelo UV - radicais OH- O catalisador solido funciona como um

3 . ) semicondutor que ao ser irradiado, promove
- Reacao com radicais hidroxila

a dissociacao das moléculas, gerando radicais

Parcialmente pela fotdlise direta pelo UV altamente reativos.

a eficiéncia comprometida pela matéria organica natural ou da turbidez;

» dificuldade para dosagem dos produtos quimicos de acordo com a severidade;
» altas concentragcoes tempos de contato longos ou estagios adicionais;

« custos modificacoes;

« dificuldade de adaptacao do UV para grandes vazoes;

» custos produtos quimicos;

« consumo de energia elétrica;

- eficiéncia;

+ nao aumenta a geracao de lodo.
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@ Adsorcao

Adsorgdo
27%

Adesao de moléculas de um fluido (adsorvido)
a uma superficie solida (adsorvente)

Distribuicao temporal dos artigos por . .
subtecnologia predominante

8
7 +4—
6 - B outros
5 polim. de ciclodextrina
4 | .GAC - - - ~ - ~
3 - Distribuicao das subtecnologias de Adsorgao
£ S-PAC
2 -
|
11 e ot T PAC PAC; S-PAC
I N O B N OB o, 3
36%; 10%
2007 2008 2009 2010 2011 2012 outros; 3; 11% o e

polimero de
ciclodextrina; 4;

14%
GAG; 8; 29%
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ta porosidade com grande area superficial interna
no e método de ativacdo)

a de remocao pode ser comprometida;
ibilidade de regeneracao > Geracgao de lodo;
as logisticos para ETAs de grande porte;

associados;

lidade devido a facil aplicacdo. Possibilidade de estudar o melhor
e aplicagao (mistura, tempo de contato, competitividade);

de acordo com a severidade;

anda grandes modificagoes.
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O Artigos mais citados

Subtecnolo-

Tecnologia Autores

Peridédico

Consideragdes

gia

Biodegradation rates of 2- e Mol Hleisisl DR

. . ratamento . . = -\ Bock, Franziska; Saint Australia
M filt ’ ’ ’ ’ Ch h
methyllsoborne_:ol (MIB) a_md geosmin biolégico biofiltracdo B R ey e, AT Chemosphere 2007 35
through sand filters and in bioreactors
Gayle
Oxidation kinetics of selected taste and Processos Peter Andreas- Von Gunten Environmental
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drinking water avangados S Technology
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polyurethanes ciclodextrina Mdlefetse, Tshepo J. Biotechnology
O ———m

Photoinitiated oxidation of geosmin and Processos Kutschera. Kristin: Boernick
2-methylisoborneol by irradiation with ~ oxidativos  UV; UV/VUV Hilmar- W(;rch Ec’khar d ’  Alemanha Water Research 2009 19
254 nm and 185 nm UV light avangados ’ g
Enhancing the biofiltration of geosmin by McDowall, Bridget; Hoefel,

i i i t to . . - iel; 2
seeding sand filter columns with a ratamento biofiltragsio Daniel; Newcombe, Gayle; Australia  Water Research 2009 15

consortium of geosmin-degrading bioldgico

bacteria

Saint, Christopher P.; Ho,
Lionel




Fournal of Chemical Technology and Biotechnology F Chem Technol Biotechnol 82:382—388 (2007)

Removal of organic contaminants from
water using nanosponge cyclodextrin

polyurethanes
Sabelo D Mhlanga, Bhekie B Mamba, Rui W Krause* and Tshepo J Malefetse

University of Johannesburg, Department of Chemical Technology, P.O.Box 17011, Doornfontein, 2028, South Africa

where science meets business
Wviw.s0cl.0rg

Abstract: Insoluble nanoporous cyclodextrin (CD) polymers were synthesized using bifunctional isocyanate linkers.
The ability of these polymers to remove selected organic pollutants from water at varying concentrations was
studied. The investigated pollutants were selected high-priority chlorinated disinfection by-products (DBPs) and a
common odour-causing compound in water, 2-methylisoborneol (2-MIB). The unpleasant musty odour imparted
by 2-MIB and geosmin in water can be detected by the human nose even at ng L™! (parts per trillion) levels.
Pre-concentration and extraction of water samples containing low levels of pollutants was performed using solid

phase extraction (SPE) and subsequently quantified by gas chromatography, pectrometry (GC/MS). Here
we show that the CD polymers demonstrate excellent absorption et’ﬁcien'ith respect to the organic
pollutants, considerably better than granular activated carbon (GAC). The reeyelability efficiency of these CD

polymers is also reported.
© 2007 Society of Chemical Industry

Polimeros de ciclodextrina
« forma toroidal de cone truncado,
+ cavidade hidrofébica e superficie hidrofilica - encapsulamento

+ menor interferéncia teor de matéria organica natural
e possibilidade de regeneracao




Objetivo Aspectos Gerais Metodologia Resultados Consideracoes
(3 Consideracoes
« A escolha da tecnologia deve considerar:

Frequéncia if Flexibilidade - N Custo das
g Materia . Questoes Adaptagao " ~ Custos
de P X das X adequagdes x i i
operacionais

~ g organica . ~ L
ocorréncia instalacoes fisicas

Composto

alvo logisticas escala

« Sobretudo, por se tratar de um problema ocasional (sazonal), a solucao deve

ser flexivel, de resposta rapida e que ndo demande grandes modificacoes.

« Paralelamente devem ser avaliadas as medidas de controle que visem evitar
as condicoes que favorecam o aumento das cianobactérias nos reservatorios
de abastecimento superficiais, como: ocupacao irregular do entorno,

lancamentos de cargas de poluentes e degradacao de matas ciliares.
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@ Resultados

Distribuicao temporal das subtecnologias de
Monitoramento e Controle

I teste sensorial

H modelo de previsao

4 -
3 - ensaio com Daphnia
2 -
B método de anélise /
1 estimativa
Porcentagem e numero de artigos 0 - , , , , , M gest3o / controle no
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oxidativos

avancados
(POA), 40, 33%

Tecnologias
integradas, 15,
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Revisdo, 1, 1% Membranas, 4,
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Outros, 3, 2% 3%
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Biodegradation rates of 2-methylisoborneol (MIB)
and geosmin through sand filters and in bioreactors
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Abstract

Taste and odour (T&O) causing compounds, in particular, 2-methylisoborneol (MIB) and geosmin, are a problem for water author-
ities as they are recalcitrant to conventional water treatment. In this study, biological sand filtration was shown to be an effective process
for the complete removal of MIB and geosmin, with removal shown to be predominantly through biodegradation. In addition, MIB and
geosmin were also effectively degraded in batch bioreactor experiments using biofilm sourced from one of the sand filters as the microbial
moculum. The biodegradation of MIB and geosmin was determined to be a pseudo-first-order reaction with rate constants ranging
between 0.10 and 0.58 d™' in the bioreactor experiments. Rate constants were shown to be dependent upon the initial concentration
of the microbial inoculum but not the initial concentration of MIB and geosmin when target concentrations of 200 and 50 ng 1™ were
used. Furthermore, rate constants were shown to increase upon re-exposure of the biofilm to both T&O compounds. Enrichment cultures
with subsequent community profile analysis using 16S rRNA-directed PCR-DGGE identified four bacteria most likely involved in the
biodegradation of geosmin within the sand filters and bioreactors. These included a Pseudomonas sp., Alphaproteobacterium, Sphingo-
monas sp. and an Acidobacteriaceae member.
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Geosmin is a secondary metabolite that can be produced by many species of cyanobacteria
and Actinomycetes. It imparts a musty/earthy taste and odour to drinking water which can
result in consumer complaints and a general perception that there is a problem with the
water quality. As geosmin is recalcitrant to conventional water treatment, processes are
sought to ensure effective removal of this compound from potable water. Biological
filration (biofiltration) is an attractive option for geosmin removal as this compound has
been shown to be biodegradable. However, effective biofiltration of geosmin can be site
specific as it is highly dependent upon the types of organism present and there is often an
extended acclimation period before efficient removals are achieved. We report here,
a novel approach to enhance the biofiltration of geosmin by seeding sand filter columns
with a bacterial consortium previously shown to be capable of effectively degrading geo-
smin. Geosmin removals of up to 75% were evident through sand columns which had been
inoculated with the geosmin-degrading bacteria, when compared with non-inoculated
sand columns where geosmin removals were as low as 25%. These low geosmin removals
through the non-inoculated sand columns are consistent with previous studies and were
attributed to physical/abiotic losses. The presence of an existing biofilm was shown to
influence geosmin removal, as the biofilm allowed for greater attachment of the geosmin-
degrading consortium (as determined by an ATP assay), and enhanced removals of geo-
smin. Minimal difference in geosmin removal was observed when the geosmin-degrading
bacteria were inoculated into the sand columns containing either an active or inactive
biofilm.




