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Basic Information 

Author    Lowell Center for Sustainable Production 

Year Published   2006 

Chemical(s) of Focus Hexabromocyclododecane (HBCD) (3194-55-
6),Tetrabromobisphenol A (TBBPA) (79-94-7) 

Alternatives Considered TBBPA: Dihydrooxaphosphaphenanthrene (DOPO) (35948-25-5) and 
other phosphorous-based compounds; 2,4,6-tribromophenol (118-
79-6); Aluminum hydroxide (21645-51-2), magnesium hydroxide 
(1309-42-8), and other metal hydroxides; Zinc borate (1332-07-6); 
Non-flammable resins with more thermally stable inflexible 
structures; Polyimide resins; Phenolics, Melamines, Vinyl esters, 
Polyesters, Poly(tetrafluoroethylene) (PTFE) (9002-84-0) and other 
fluoropolymers; Cyanates; Epoxy-PPE blends; Ceramics; Non-
flammable resins with rigid groups between the glycidoxyphenyl 
groups and high loadings of silica; Ceramics; Silicones; 
Polyphenylene sulfide resins; Other resin systems containing flame 
retardants such as DecaBDE (1163-19-5), BEO (68928-70-1), and 
resorcinol diphosphate (57583-54-7); Incorporating silicon 
compounds into epoxy resins; Aluminum diethylphosphinate 
(225789-38-8) as an additive flame retardant; Hybrid multifunctional 
materials made from lipases 

HBCD: Tetrabromocyclooctane (3194-57-8); 
Dibromoethyldibromocyclohexane (30262-02-3); TBBPA (79-94-7); 
Polyurethane and polyisocyanurate products containing tris 
monochloropropyl phosphate (13674-84-5), tris chloroethyl 
phosphate (115-96-8), and RB-79 (diol made from tetrabromo 
phthalic anhydride); Phenolic foam; Blankets (fiber batts or rolls); 
Loose-fill; Rigid insulation; Reflective insulation systems 

Sectors TBBPA: Printed wiring boards; Acrylonitrile butadiene styrene and 
high impact polystyrene (electronic component encapsulates) 

HBCD: Expanded and extruded polystyrene (building and 
construction applications) 

Technical Function  Flame retardant, Resin 

 

Methodology 

Framework   Lowell Center Alternatives Assessment Framework 

Attributes Considered  Chemical Hazard, Technical Feasibility, Lifecycle Impacts 



Chemical Hazard Endpoints Human Health: Carcinogenicity; Acute toxicity; Skin irritation; Eye 
irritation; Lung irritation 

Environmental:Aquatic toxicity: Bioconcentration; Plant toxicity 

Tools Used to Assess Chemical Hazard Cannot be determined 

Other Tools Used  Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) investigate TBBPA and HBCD product and application 
information that is available in the public domain; (2) identify 
potential alternatives to the products identified; and (3) conduct a 
preliminary and qualitative review of potential alternatives. 

Report Summary This report details the applications of the commonly used flame 
retardants TBBPA and HBCD and proposes three approaches for 
manufacturers to reduce or eliminate the use of these particular 
chemicals: flame retardant substitution, resin/material substitution, 
and product redesign. Alternatives to TBBPA and HBCD are 
identified in each of these categories with corresponding health, 
environmental, and performance concerns outlined. 

Key Findings/Impact  Though this report describes possible alternatives, additional  
 research needs to be conducted to determine if these options are 
suitable replacements for TBBPA and HBCD with an emphasis on 
their costs, performance, availability, and risks to human health and 
the environment. As such, no conclusion is made about the 
alternatives that are most preferred. Suggested areas of research 
include exploring the performances of alternatives, more thoroughly 
reviewing pertinent regulations and standards, comparing costs 
associated with using TBBPA and HBCD versus costs for using 
alternatives, evaluating HBCD alternatives with respect to attaining 
LEED credits, and investigating the raw materials and manufacturing 
processes used to make them, as well as the recyclability of these 
materials. 


