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Semi-Volatile PCBs: Sources, Exposures, Toxicities
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Aroclors are 
different 
mixtures of 
PCBs

PCBs, in order of  increasing number of  chlorines
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PCB Congener Profile in Chicago Air

PCBs, in order of increasing number of chlorines

PCB11
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Hypothesis: 
The source of airborne PCB11 is 

painted surfaces (paint).

Summary  of  the Clues about PCB11:
1. Not present or trace in commercial Aroclor mixtures
2. Detected in the wastewater effluent from paint production (Litten

et al., 2002, Chemosphere)
3. Widely distributed in the urban air of  Chicago and Cleveland 
4. Global pollutant
5. Concentration proportional to population
6. Present in many consumer products
7. Structural similarity of  with some pigment intermediates
8. No direct significant emission from facilities
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Paint Bases contained no PCBs

Inorganic pigments contained no PCBs
• Titanium dioxides: white 
• Iron oxide: yellow, orange, red, brown and black 
• Carbon black 
• Umber
• Sienna
• Ochre



Organic 
Pigments 
contain 
PCBs

Hu and Hornbuckle, 2010 ES&T



Organic pigments
• Azo pigments: yellow, orange, red, brown 
• Phthalocyanine pigments: blue and green 
• Polycyclic pigments
• Heterocyclic pigments





PCBs are in human blood serum, 
including PCB11



PCB congeners 
detected in 
children and 
their mothers

East Chicago Children (n=44)
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