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Basic Information 

Author   TURI (Toxics Use Reduction Institute) 

Year Published  2009 

Chemical(s) of Focus Halogenated flame retardants 

Alternatives Considered 4,4'-bishydroxydeoxybenzoin (BHDB) (3669-47-4); 
Monohydroxydeoxybenzoin (MHDB) (3669-46-3); Cardanol (37330-39-5) 

Sectors   Plastics 

Technical Function Catalyst, Flame retardant 

 

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) create a new novel class of non-halogenated flame retardants with 
good char and heat release capacities by the use of biocatalytic enzymes in 
predominantly aqueous/benign solvent environment; and (2) explore the 
use of renewable raw materials (monomers and catalysts) for the synthesis 
of these flame retardants. 

Report Summary Halogenated compounds are one of the most commonly used classes of 
flame retardants. However, halogenated flame retardants are 
environmentally persistent and generate toxic, corrosive gases during 
combustion that threaten both air and water ecosystems. As a result, 
several governments including the European Union and states like Maine, 
Washington, and Oregon, have created restrictions and/or bans on the use 
of specific halogenated flame retardants. There is therefore an immediate 
need to replace these halogenated flame retardants with more 
environmentally compatible alternative flame retardant materials. This 
report investigates the use of flame retardants based on natural materials 
(cardanol) and synthetic phenols (BHDB and MHDB) produced in 
aqueous/benign solvents as alternatives. 



Key Findings/Impact Environmentally friendly methods of syntheses have been employed for a 
new array of polyphenolic flame retardant materials. Flame retardants 
based on copolymers of BHDB/MHDB exhibit very good thermal stability, 
very low heat release, good char yield, and ultra-fire-resistant material 
characteristics, suggesting these could replace halogenated flame retardants 
down the road. With respect to cardanol, a single step synthesis for 
oligomers of cardanol (a naturally occurring phenol) in water has been 
accomplished to yield a thermally stable material. Efforts are underway to 
further tune the synthetic strategy, to yield FR additives that can be 
dispersed easily in aqueous emulsions suitable for coating applications. The 
performance of these non-halogenated flame retardants is currently being 
investigated in automobile upholstery fabric. In the future, work should be 
done to investigate polymers of other phenolic monomers, tether titania 
nanoparticles to the synthesized polyphenols to enhance flame retardancy, 
optimize coating parameters, and quantify flame retardant materials based 
on other standard flame retardant quantification techniques, such as 
measuring the Limiting Oxygen Index (OI). 

  

 


