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Basic Information 

Author   Washington State Department of Ecology 

Year Published  2014 

Chemical(s) of Focus Pigments containing polychlorinated biphenyls (PCBs), such as azo and 
copper phthalocyanine pigments 

Alternatives Considered  PCB-free pigments 

Sectors   Inks and paints 

Technical Function Pigment 

 

Methodology 

Framework  Unknown 

Attributes Considered Chemical Hazard, Technical Feasibility, Cost/Benefits & Availability 

Chemical Hazard Endpoints Human health and environmental endpoints not explicitly discussed. 
Report provides general discussion of available hazard data. 

Tools Used to Assess Chemical Hazard Cannot be determined 

Other Tools Used Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) describe the chemistry of pigments and PCB formation during 
manufacture of diarylide, azo, or phthalocyanine pigments ; (2) address the 
uses of different pigments; (3) outline the challenges related to the 
availability of PCB-free pigments; and (4) provide alternative reaction 
mechanisms designed to avoid the formation of PCBs. 

Report Summary It has long been known that PCBs are inadvertently generated in the 
manufacture of some pigments. As PCBs are persistent, bioaccumulative, 
and toxic chemicals, it is beneficial to reduce sources of these chemicals 
wherever possible to limit exposure to people and the environment. 
However, PCB-free pigments pose many challenges. These pigments must 
show potential to be used for widely distributed applications, including 
large-volume, low-cost printing of magazines, newspapers, and architectural 
paints. This report summarizes economic and ecological considerations of 
PCB-free pigments, as well as compiling research on alternative pathway 
mechanisms that avoid the formation of PCBs. 



Key Findings/Impact There are no obvious immediate replacements available for diarylide 
pigments. Such issues require to be addressed by manufacturers through 
enhanced understanding of PCB formation mechanisms within their 
processes to ensure reduced levels. With respect to azo pigments, 
experimental investigations to quantify the effect of individual process 
factors on PCB levels should prove valuable in understanding and eventually 
eliminating PCB formation. Alternatives exist for the pigment copper 
phthalocyanine blue; if the source of PBCs is from the dichlorobenzene or 
trichlorobenzene used as a solvent in the reaction, then chlorine-free 
solvents may be used instead. It has also been established that 
phthalocyanine blue can be produced in a solvent-free "dry-bake" process. 
The situation with phthalocyanine green appears less well understood and 
would benefit from clarification on the basis of experimental and analytical 
studies. Overall, new pigment development is a long-term project, and more 
research is needed to eliminate the production of PCBs during pigment 
manufacture. 

 


