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PCB

Podem existir até 209 estruturas diferentes de
PCBs, denominados congéneres, mas apenas entre
50 a 130 espécies sao verificadas em produtos
comerciais.

meta ortho meta

Formula estrutural dos PCBs
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Where Have All the PCBs Gone”

1/3 in

air, water,
bottom
sediments

2/3 in
landfills

1.4 billion pounds
(630 million kg)
PCBs manufactured

Situation as of ca. 1990



e Orcas and Belugas

| B | The View from the Top of the Food Chain

]

 Orca Life Expectancies

Males: Average 29 yrs (Max. ca. 50 yrs).
Females: Average 50 yrs (Max. 80-90 yrs).

Data: Females “lose” up to half of their net
PCB load each gestation.

Belugas
PCB Loads as high as 1000 ppm (1g/kg) of fat.

Dead belugas classified as toxic waste.
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PCBs em Equipamentos
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And Some are Still in Use in Brazil!
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Old PCB-Contaminated Transformers:

Drain the Qil, Ship to UK for Incineration (Plasma)
Ship Drained Transformer to UK for Ingiperation
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Transformador elétrico

Transformador elétrico (a) vista frontal (b) vista
superior com dleo isolante com 24 ppm de PCB
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Transformador elétrico e os materiais solidos permeaveis
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Descontaminacao de equipamentos contaminados
com PCBs

Resultados obtidos com o papel de menor espessura (<0,2 mm)

Massa da | Massa de dleo Massa da Maglse?] de _
Amost amostra absorvida na  amostraseca iy oing Ee”d'[”e”fﬂ
Mmosira d exiracao
seca (g) amostra {g) () amostra () (o] G
ANTES DA EXTRACAO APOS EXTRACAO
A 00658 00572 0.0665 00007 98 8
A2 00638 0062 0.0699 00011 98 2
A3 00636 0066 0.0646 00010 98 5
B1 00657 00645 00690 00003 99 5
B2 00646 00628 0.0656 00010 98 4
53

00670 0,069 0,0685 00015 97,8
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Figure 8. PCB extraction from wood contaminated with
60.000 mg PCB mixture/'kg wood. PCB extraction was car-
ried out by the Soxhlet method using hexane or ethanol as
the extraction solvent, and by SFE extraction using super-
critical CO, (70°C. 200 bar).

SiILwvA, D. J.: PRIETRI, F. WvV.; MORAES, J. E. F.; BAZITO, R. C.;: PEREIRA, C. G.
Treatment of Materials Contaminated with Polychlorinated Biphenvyls (PCBS):
Comparison of Traditional Method and Supercritical Fluid Extraction. American
Journal of Analytical Chemistry, v. O3, p. 891-898, 2012.
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PCBs no Solo



Universidade de Sao Paulo pgeitse=s
B R A S | L i

DNAPL Types

— Chlorinated solvents

— Coal tar

— Creosote

— Heavy petroleum such as some #6/Bunker fuel oil products
— Oils containing Polychlorinated biphenyls (PCBs)

Cl Cl
CI\ /CI ’ \ |
/(:=C:\ r:ara4 o 4
Cl H Cl Cl — —
TCE (C,HCl,) PCE (C,Cl,) ma ome
trichloroethene Tetrachloroethene PCB
trichloroethylene Tetrachloroethylene PonchIorin ated biphenyl

perchloroethylene (perc)
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DNAPL distribution in unconsolidated deposits (after Pankow and Cherry, 1996)
lllustrated handbook of DNAPL transport and fate in the subsurface (Environment
Agency R&D Publication 133) ISBN : 1844320669
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Grupos de Contami

nantes

5376 areas — Lista Cetesb Dezembro de 2015

Solventes aromaticos
Combustiveis automotivos
PAH

Metais

TPH

Solventes halogenados
Outros contaminantes
Outros inorganicos
Solventes aromaticos halogenados
PCB

Fendis

Metano

Biocidas

Ftalatos

Outros vapores e gases
Microbioldgicos

Anilinas

Radionuclideos
Disponivel em: http://areascontaminadas.ce!
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Industria |Comércio ) Residuo |Acidentes/Desconhecido| Total
Combustivel

Varios Contaminantes +
PCBs 39 12 1 12 3 67
Contaminag¢ao s6 com
PCB 7 1 1 1 10
Contaminantes
Metais 30 8 1 10 1 50
Outros inoganicos 5 3 8
Solventes halogenados 13 5 4 1 23
Solventes aromaticos 12 4 2 1 19
Solventes aromaticos halogenados 6 2 2 10
PAH 19 7 10 3 39
PCB 38 12 1 13 3 67
Metano 3 3
Combustiveis automotivos 4 4 1 9
Fenais 5 2 7
Biocidas 3 1 1 5
Ftalatos 5 1 1 7
Dioxinas e furanos 1 1 2
TPH 13 2 1 16
Outros 4 1 1 6
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Capillary Pressure of Coarser Layers and DNAPL Entry
.
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_ Kueper et. Al. 2003, An illustrated Handbook of DNAPL
B Mistura de DNAPL

Transport and Fate in the Subsurface
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Direct Push Condutividade Elétrica
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Direct Push Injection Logging

injection

tube e flow controller
EII'Id water

pressure transducer um resenvoir
land surface Prme
i injection tube
(to surface)
- | é Wire Screen
(IR
[ tube fitting
| cone
-5 permeameter
waler fip
injection

Figura 1: Esquema da ferramenta Direct Push
Injection Logger (DPIL). Fonte: Dietrich et al. (2008).
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LEGENDA:
Kr [L/(h*bar)]

* EC (mS/m)

N.A (inferido)

o ZonadeFluxo _V

* ESCALA HORIZONTAL ESQUEMATICA

PROJETO:

MODELO CONCEITUAL DA AREA DE ESTUDO

Contrato de Prestagio de Servigos n® ADM - 122/2014
Aterro Sanitério do Municipio de Cubatio

PREFEITURA MUNICIPAL DE CUBATAQ

CUBATAQ - 5P

CEPEMA

FOLI * USSP

Centro de Capacitagio e Pesquisa em Meio Ambiente
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Figura: Secao Trasnversal— DPIL (Krelative: [L/(h*bar)]) com EC (mS/m) (SW-NE).
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Insrhmentos Portateis
CH,, H,S, CO, e O,

Laboratério Fixo com DP Technologias:
respostas rapidas DPEC, DPIL, DPMIP, DPHPT...
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DNAPL distribution in unconsolidated deposits (after Pankow and Cherry, 1996)
lllustrated handbook of DNAPL transport and fate in the subsurface (Environment
Agency R&D Publication 133) ISBN : 1844320669
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Figure 6. PCB extraction from soil contaminated with
60.000 mg PCB mixture/kg soil. PCB extraction was carried
out by the Soxhlet method using hexane or ethanol as the
extraction solvent, and by SFE extraction using supercriti-
cal CO, (70°C, 200 bar).

SILVA, D. J.;: PRIETRI, F. Wv.; MORAES, J. E. F.; BAZITO, R. C.; PEREIRA, C. G.
Treatment of Materials Contaminated with Polychlorinated Biphenvyls (PCBS):
Comparison of Traditional Method and Supercritical Fluid Extraction. American
Journal of Analytical Chemistry, v. 03, p. 891-898, 2012.
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Figure 5. SFE PCB extraction from soil contaminated with
60.000 mg of PCB mixture/kg soil using SC-CO, (70°C, 200
bar).

Trostment of Matoriaie Gontaminated with Palychiornated Giphonvie (FGES):

Comparison of Traditional Method and Supercritical Fluid Extraction. American
Journal of Analytical Chemistry, v. 03, p. 891-898, 2012.
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