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View: www.SixClasses.org

Six Classes Four-Minute Videos 



Is	it	necessary?

Is	it	worth	it?

Is	there	a	safer	alternative?
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Class 3 Flame retardants

1970s Flammability Standards

• Children’s sleepwear --1976

• Furniture and baby product foam

• Foam plastic building insulation

• Plastic television cases 
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Science, January 7, 1977



TRIS-Treated	Children's	
Garments	Banned	

April	,	1977

Chlorinated Tris replaced Brominated Tris
• Removed from pajamas in 1978
• Used in furniture until 2012 



Flame retardants

Updating 1970s Flammability Standards

• Children’s sleepwear --1976

• Furniture and baby product foam -- 2013

• Foam plastic building insulation

• Plastic television cases 
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Technical Bulletin 117

– Required furniture foam to 
withstand a small open flame 
for 12 seconds

– No significant fire safety benefit 
(fires start in exterior fabric not 
filling)
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Furniture foam flame retardant (PentaBDE) 
associations with human health  problems

Impaired attention
Poorer coordination
Lower IQ
Developmental toxicity
Baby boys’ genital problems
Lower birth weight
Delayed puberty in girls
Earlier puberty in boys

Increased time to pregnancy
Altered thyroid hormone 
Thyroid disease in women

Main et al. 2007; Goodyer et al 2017;
Eskenazi et al., 2010, 2011, 2012; Herbstman et 
al. 2010; Makey et al. 2016; Windham et al. 
2015; Harley et al. 2017; Allen et al. 2016



Flame retardants delay, but don’t prevent ignition

• Soot and Smoke

• Carbon Monoxide and 
Hydrogen Cyanide

• Dioxins and Furans

Flame retardants can increase:

Hull 2017; Bocchini 2009; Mennear 1994 
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Paid for by Californians for Fire Safety:
• Albemarle 
• Chemtura 
• Israel Chemicals LTD (ICL)
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San	Antonio	Statement	
on	Brominated	and	Chlorinated	Flame	Retardants

• Signed by over 200 scientists 
from 30 countries

• Documents health and 
environmental  harm and lack of 
proven fire safety benefit

2010:	Environmental	Health	Perspectives



Top Paper of 2011 



Couch Paper of 2012 
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California Flammability Standards 
TB117-2013
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Mandatory January 1, 2015

Flame retardants not needed,
but can still be used



NO
Flame Retardants

AB 2998



PETITION HP 15-1 
to the U.S. Consumer Product Safety Commission

Regarding Products Containing Organohalogen FRs

Declare as “banned hazardous substances” any:
•Children’s products
•Residential furniture
•Mattresses & mattress pads
•Plastic electronics enclosures

containing additive, non-polymeric organohalogen FRs



Flame retardants

Updating1970s Flammability Standards

• Children’s sleepwear --1976

• Furniture and baby product foam --2013

• Foam plastic building insulation –2019?

• Plastic television cases 
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Building codes drive FR use in insulation



Are we exposed to flame retardants 
from building insulation?

FR manufacture

In-use
(Dust & Air)

End of life
HBCD

Demolition

Product manufacture

Installation

Recycling/ reuse; 
combustion; 

landfilling



Sweden (2001) and Norway (2004) 
updated building codes to allow use of 
foam plastic insulation without flame 
retardants.

97% of polystyrene insulation in Sweden 
and Norway is flame retardant free

No accidental insulation fires in 
Norway since codes were updated

- Remberger 2004; Posner 2010; POPRC 2011

Updated Codes
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• California fire marshal may propose updates that:
–Maintain overall fire safety
–Provide flexibility in meeting fire safety standards with or 

without chemical flame retardants
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Assembly Bill 127 (Skinner, 2013)

http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php

California Assembly Bill 127  (signed October, 2013):



SUPPORTERS OF SAFER INSULATION
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California Building Standards Commission (CBSC)

2018 Code Adoption Timeline
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May	
2018

• Initial	
Submission	of	
Amendments

April	2018

• Agency	
workshops

Aug	1	
2018

• Code	
Advisory	
Committee	
Meeting

Sept	7	–
Oct	22	
2018

• Public	
Comment	
Period

Dec	4-5	2018	or	
Jan		15-16	2019

• Building	
Standards	
Commission	
Meeting



Polymeric FR

• Replacement for HBCD in polystyrene insulation  (annually 26,000 MT)

• Degraded by heat and by UV exposure

• Brominated and other degradation products produced

• Limited acute toxicity for some degradation products

• Chronic toxicity likely for BFR degradation and possibly other products 

• Polymeric FR is seen as a prototype for future polymers

• Polymer degradation products are an important area for toxicological study

Adopted from C. Koch, M. Nachev, J. Klein, D. 
Köster, O.J. Schmitz, T.C. Schmidt and B. Sures



Flame	retardants

Updating	1970s	Flammability	Standards

• Children’s sleepwear --1976

• Furniture and baby product foam --2014

• Foam building insulation –2019?

• Plastic television cases ??
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DecaBDEthane (DBDPE)

Schreder, et al. 2017 TV Reality : Toxic Flame Retardants in TVs.
https://toxicfreefuture.org/science/research/flame-retardants-tvs/

Flame Retardants in TV Enclosures Case Study

DecaBDEther
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Flame Retardants Migrate from Electronics into Dust
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Harrad 2008; Harrah 2009; Muehnor 2012

Flame retardants levels in 
dust are highest within one 
meter of the television.

Flame retardants levels in 
dust are higher when 
televisions are present.



2002 IEC candle standard process initiated

2008 Two IEC, one EU electronics standard prevented
2008  One U.S. and one Canadian standard prevented

2008 EU Candle standard for TVs passed

2012  IEC candle standards for TVs prevented
2013 EU candle standards for TVs rolled back
2014 EU Common modification prevented
2015 EU, IEC candle standard prevented
2015  Four new EU, IEC candle standards defeated in Octobr

International	Electrotechnical	Commission

Electronic Housings Candle Ignition Requirements



Conformity,	January	2009



Fire safety tools 
• Decrease in smoking/ fire-safe cigarettes
• Fire-safe candles, child-safe lighters
• Smoke detectors/ alarms
• Sprinklers
• Work of fire service
• Fire codes
• Fire safety education
• Furniture regulations

– Smolder standard: TB117-2013
– Open flame: TB117
(Open flame standards have potential for harm)
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The Flame Retardant Dilemma & Beyond

Government, industry, academics, non-profits and citizens discuss 
reducing toxics to protect health. 

February 15 , 2018 at UC Berkeley
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By limiting use of the “Six Classes”

We can have a healthier world.
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