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ÅFlame retardants in insulation and furniture are 
often persistent and can pose a risk to health

ÅUsed with all polystyrene, some polyisocyanurate, 
& polyurethane insulation and furniture foam

ÅMigrate into dust, humans, animals, and the  
supply food 

ÅWe can have fire safety without toxic chemicals. 

ÅThis is an opportunity to protect our health and 
environment.

Main points
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THE PROBLEM: 
Most Chemicals Are NOT Effectively Regulated in the U.S.

ÅThe U.S. Toxic Substances Control Act (1976)

Å62,000 chemicals in commerce ñgrandfatheredò

Å20,000 new chemicals have been introduced

o 85% have no health data

o 67% have no data at all

Michael Wilson, Green Chemistry in California:  http://coeh.berkeley.edu/news/06_wilson_policy.htm

http://www.epa.gov/
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ÅVOCs (volatile organic compounds) 
formaldehyde, benzene, and toluene

ÅMetals
ïlead, mercury, cadmium, arsenic, and chromium

ÅEndocrine disruptors
ïPhthalates, BPA 

ÅSVOCs (semi-volatile organic compounds) 
ïFlame retardants, stain repellents, etc 

Chemicals of High Concern:
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Å21 chemicals banned by the Stockholm 

Convention on Persistent Organic Pollutants 

(POPs) 

ÅAll are organohalogens with carbon bonded to 

bromine, chlorine, or fluorine
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Pesticides & Flame Retardants
(Carbon bound to Bromine, Chlorine, Iodine)

ÅPesticides
ïmany banned
ÅDDT, Mirex, Dieldrin, Aldrin, etc 

ïfound in very low and decreasing levels in food

ÅFlame Retardants
ïsimilar or  identical to pesticides
ÅDechlorane flame retardant is Mirex; Dechlorane Plus in 

use

ïfound in very low and increasing levels in food
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Brominated Tris Flame Retardant
Tris (2,3-dibromopropyl) phosphate 

ÅIn childrenôs sleepwear 1975 to 1977

ÅUp to 10% of the weight of fabric

ÅIn childrenôs urine

ÅMutagen and possible carcinogen



Science, January 7, 1977
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CPSC Bans TRIS-Treated 

Children's Garments

FOR IMMEDIATE RELEASE

April 7, 1977

Release # 77-030

Chlorinated Tris (TDCPP) replaced Brominated Tris

Removed from pajamas in 1977

Used today in furniture
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Å TB 116:

Voluntary standard for fabric of upholstered furniture 

Å TB 117:

Twelve second open flame and smolder standard for 

filling materials used in upholstered furniture. 

Å TB 133:

Severe flammability composite test for furniture in public 

occupancies 

CALIFORNIA FURNITURE FLAMMABILITY STANDARDS
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97.5% of global use in 

North America (1999). 

PentaBDE used to meet TB117

Hale RC, et al, Polybrominated diphenyl ether flame retardants in the

North American environment. Environ Int 2003;29:771-9. 
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Halogenated flame retardants

PBT

Persistent

Bioaccumulative

Toxic 

CMR

Carcinogens

Mutagens

Reproductive Toxins 
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ÅChronic toxicity:  long term impacts

ïEndocrine disruption

ïNeurodevelopment: Decreased memory, learning 

deficits, altered motor behavior, hyperactivity

ïReproductive system effects:  Abnormal gonadal 

development, reduced ovarian follicles, reduced sperm 

count 

ïImmune suppression 

ïInterference with thyroid hormone action 

ïCancer  

ANIMAL HEALTH EFFECTS
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ÅCryptorchidism

ÅReproductive Hormone 
Effects

Decrease in Androgens and LH; 
Increase in FSH and Inhibin

Decrease in Testosterone

ÅReproductive Effects
Low Birth Weight; 

Altered Behaviors 

Increased time to pregnancy

Neurological Effects
Decreased IQ

PentaBDE Human Health Associations

Decreased Sperm 

Quality

Diabetes
- Lim et al, 2008

- Turyk et al, 2009 (only in     

hypothyroid subjects)

Thyroid Homeostasis
elevated T4

elevated T4, TBG 

Elevated   T3 

Low TSH

Low TSH during pregnancy

Courtesy, Linda S. Birnbaum, Director, NIEHS and NTP



Technical Bulletin 117
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ÅFlame retardants migrate into house dust
ï Stapleton, H. M., J. G. Allen, S. M. Kelly, A. Konstantinov, S. Klosterhaus, D. Watkins, M. D. McClean, and T. F. Webster. 2008.Alternate and new brominated flame retardants 

detected in U.S. house dust. Environ Sci Technol 42 (18): 6910-6.

ÅCalifornians have higher levels in their house dust and body fluids than 
residents of other states
ï Kellyn S. Betts, Environmental Health Perspectives 116, A202 - 208, 2008

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: Unintended Consequences of Furniture 

Flammability Standards?  Zota, Ami R., Rudel, Ruthann A., Morello-Frosch, Rachel A., and Brody, Julia Green, Environ. 

Sci. Technol., 2008,10.1021/es801792z

PBDE fire retardant concentration in household dust
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www.ewg.org



© Rita Quinn



Å67% no data at all

67% no data at all
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National Oceanic & Atmospheric Administration     

(NOAA) Finds Penta in Sediments & Bivalves



Atmospheric transport to polar regions



© sebastian niedlich

http://www.australianbedandbreakfast.com.au/tasmania-bandb/gallery/index.html
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Old Model:

Banning  chemicals
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PentaBDE Replacements to meet TB117 

Chlorinated Tris

Firemaster 550
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Deca ether replaced by Deca ethane 

Decabromodiphenyl ether Decabromodiphenyl ethane
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Eco-friendly ?

ÅGreenArmor is brominated 

ÅCan combust to dioxins & furans 

Saves thousands of lives?

Albermarleôs EarthwiseÊ GreenArmor



Residential Fire and Flame Death Rates in 

U.S. and California, trend data with linear 

estimation line,1981-2005
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Source: WISQARS, Centers for Disease Control and Prevention

Prepared by: California Department of Public Health, EPIC Branch



Fire deaths in the US are declining:

Å50% decrease in smoking since 1980

Åbuilding, fire and electrical codes

Åsprinklers and smoke detectors



Halogenated Flame Retardants and  Fire Toxicity 

Chandra Jayakody, Dan Myers, Usman Sorathia, and Gordon L. Nelson. "Fire-Retardant 
Characteristics of Water-.ƭƻǿƴ aƻƭŘŜŘ CƭŜȄƛōƭŜ tƻƭȅǳǊŜǘƘŀƴŜ CƻŀƳ aŀǘŜǊƛŀƭǎά
J. Fire Sciences, Vol. 18, pp 430-455, 2000.

No FR Treated with 

chlorinated tris 

With

Penta-BDE 

Time to Sustained 

Ignition (seconds)

16 18 19

Peak Heat Release 

Rate (kW/m2)

412 326 259

Smoke (m2/kg) 413 745 833

Carbon Monoxide 

(kg/kg)

0.02 0.08 0.13

Soot (kg/kg) 0.01 0.10 0.88



Time to

Ignition
Smoke

Carbon

Monoxide
Soot

No Flame
Retardant
Flame Retardant

No flame retardant

pentaBDE retardant

Seconds 

to ignition Smoke
Soot

Carbon 

monoxide

Fire Toxicity

16

19

Chandra Jayakody, et al . J. Fire 

Sciences, Vol. 18, pp 430-455, 2000



Halogenated Flame Retardants

contain bromine, chlorine and carbon:

Uses  by volume in the U. S.

1. Electronics

2. Insulation in Buildings

3. Furniture

4. Transportation

5. Fabrics
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Å Batt Insulation 

(Glass and Mineral Wool)

Å Board Insulation 

(Polyurethane, Polyisocyanurate, Polystyrene)

Å Blown-in Insulation

(Cellulose, Fiberglass)

Å Poured-in Insulation 

(Perlite, Vermiculite)

Å Foamed-in Insulation 

(Polyurethane, Polyisocyanurate, Polyicynene)

Plastic Insulation Contains Flame Retardants
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All Polystyrenes Contain HBCD
Hexabromocyclododecane

ÅOn first EU list of 13 ñSubstances 

of Very High Concernò.

ÅProposed as a POP under the 

Stockholm Convention

ÅGlobal contaminant 

ÅFound in household dust, breast 

milk, sewage sludge, wildlife

ÅDisrupts thyroid hormones 

ÅReproductive toxicant 

Å Developmentally neurotoxic



GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org

Mineral Wool (Rockwool)

Slag wool fiber and/or basaltic rock, phenolic resin

© rockwool marine & offshore
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Cellular Glass Foamglas

(Pittsburgh Corning)

Alumino-silicate cellular glass
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Aerogel

Silica gel, PET, fiberglass
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Carbon Foam

Calcined Coke
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Agrifiber

Rice hulls, mycelium roots, wheat or rice straw
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Perlite

perlite, cellulose binders, and waterproofing agents
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Cementitious Foam

Modified Oxychloride Cement


