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China’s Pollution Problem 

• Rapid economic growth model: industrialize first, clean up later   
 
 
 
 
 
 

 
 
 
• Pollution is the main cause of social unrest in China, with 30,000 

to 50,000 mass protests every year 
• 80% of Chinese surveyed believe environmental protection 

should be a higher priority than economic development 
 Source: Public Opinion Research Center 

flickr @ Tjebbe van Tijen 
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China Declares War on Pollution 

“Environmental pollution has become a major problem which is 
nature’s red-light warning against the model of inefficient and 
blind development. (…) We must strengthen protection of the 

ecological environment and resolve to take forceful measures.”  

- Chinese Premier Li Keqiang, 2014 

Source: http://www.chinacenter.net/2014/china_currents/13-2/chinas-war-on-air-pollution/ 

flickr @ leniner 



1970s U.S. Flammability Standards 
that needed to be updated 

 

 
•Children’s sleepwear 
 

• Furniture 
 

• Foam plastic building insulation 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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20世纪70年代美国的阻燃标准需要被更新 
 

•儿童睡衣 
 

• 家具 
 

• 泡沫塑料建筑保温材料 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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Brominated Tris Flame Retardant 
Tris (2,3-dibromopropyl) phosphate  

• In children’s sleepwear 1975 to 1977 
 

• Up to 10% of the weight of fabric 
 

• In children’s urine 
 

• Mutagen and possible carcinogen 
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溴化Tris阻燃剂 
三（ 2,3-二溴丙基）磷酸酯 
 

• 被添加到儿童睡衣 1975 to 1977 
 

• 达到织物重量的10% 
 

• 在儿童尿液中被检测到 
 

• 基因突变和可能的致癌物质 
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Science, January 7, 1977 
 

9 
防火阻燃剂有导致癌症的危险 
儿童睡衣中添加的阻燃剂可能导致畸变，应该被禁止 



TRIS-Treated Children's Garments Banned  
 

April , 1977   
 

Chlorinated Tris replaced Brominated Tris 
 

•  Removed from pajamas in 1978 
 

•  Used in furniture until 2012  
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添加了TRIS的儿童的服装被禁止 
 

1977年4月 
 

氯化的Tris取代溴化的Tris 
 

•  1978年从睡衣中去除 
 

•  应用于家具，直到2012年止 
 

美国消费品企业安全委员会 



       Technical Bulletin 117 

– Furniture foam must  withstand a small 
open flame for 12 seconds 
 

 
 

– No significant fire safety benefit (fires 
start in exterior fabric not filling) 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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技术公告117 

– 家具泡沫塑料必须能够承受持续12秒的
小明火 
 

– 没有显著消防安全效益 （ 大火从外部面
料开始而不是内部） 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Animal health effects 

• Chronic toxicity: long term impacts 
– Endocrine disruption: Interfere with thyroid hormones 

 

– Neurodevelopment: Decreased memory, learning deficits, 
hyperactivity 
 

– Reproductive system effects: Reduced ovarian 
follicles, reduced sperm count, infertility  
 

– Immune suppression  
– Cancer   

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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动物健康的影响 

• 慢性毒性 : 长期影响 
– 内分泌紊乱: 干扰甲状腺激素 

 

– 神经发育: 记忆力减退, 理解力下降, 多动症 
 

– 生殖系统的影响 : 卵泡减少, 精子数量减少, 不孕不育  
 

– 免疫抑制  
– 癌症  

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Human Health 

associated with Higher pentaBDE  lower birth weight 
impaired attention 

poorer coordination 
lowered IQ 

longer time to get pregnant 
altered thyroid hormones 

Eskenazi et al, 2010, 2011, 2012 GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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人类健康 

与其关联 高浓度 pentaBDE  出生时较小的体重 
注意力受损 

身体协调能力差 
智商较低 

需要 更长时间才能怀孕 
由于改变的甲状腺激素水平 

Eskenazi et al, 2010, 2011, 2012 GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



From Products to People 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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从产品到人 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Global pollutants 
Migrate towards north and south poles 

© sebastian niedlich 

http://www.australianbedandbreakfast.com.au/tasmania-bandb/gallery/index.html
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全球污染物 
迁移至南北两极 

© sebastian niedlich 

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


       97 ppm to 3 ppm 



TB117 Fire Safety Benefit? 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012 

~ 
TB117 foam Non - TB117 foam 

“No significant, consistent difference…” 
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TB117 的消防安全效益? 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012 

~ 
TB117 泡沫塑料 非 TB117 泡沫塑料 

“没有显著的，一致的差异…” 
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Google 
 
 

普利策奖 
入围 

 
 

金匠奖  
 调查报告 

 
  
 

环境新闻工作者协会  
环境报告 

 
 

全国新闻俱乐部 
消费者奖 
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玩火 



Toxic Hot Seat  

A film about stopping the use of flame retardants  
 
Rent it at   http://vimeo.com/ondemand/toxichotseat 
 

http://vimeo.com/ondemand/toxichotseat
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有毒的热座椅  

关于停止使用阻燃剂的电影 
在此处可租   http://vimeo.com/ondemand/toxichotseat 
 

http://vimeo.com/ondemand/toxichotseat


 
 
 
 

 June 18, 2012 
 

Governor Brown Directs State Agencies to Revise 
Flammability Standards  

 
 
“We must find better ways to meet fire safety standards 
by reducing and eliminating dangerous chemicals.” 

 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Press release, CA Office of Gov. Edmund G. Brown, Jr. 
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 2012年6月18日 
 

•州长布朗指导州政府机关修改易燃性标准 
 

 
 
“我们必须找到更好的方法来满足消防安全标准，减少和

消除危险化学品.” 

 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Press release, CA Office of Gov. Edmund G. Brown, Jr. 



 
 
 
 

 

California Flammability Standard  
TB117-2013 

 

 

– January 1, 2015 
 

– Flame retardants not needed, but can still be 
used 

 

 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
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加州可燃性标准TB117-2013 
 

 

– 2015年1月1日 
 

– 不需要阻燃剂，但仍然可以使用 
 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



         

Suspended! 
 

California Flammability Standard  
 
•Pillows 

•Comforters,  

•Mattress pads  

Suspended 



         

Suspended! 
 

加州的可燃性标准 
 
•枕头 

•被子  

•床罩  

暂停添加 



Conformity, January 2009 



Conformity, January 2009 



Foam Plastic Insulation  
(polystyrene, polyurethane, polyiso, etc.) 

Used increasingly for 
energy efficiency 

 

Can be used: 

•inside walls  

•below grade 

•attics, etc. 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 



泡沫塑料隔热材料  
(聚苯乙烯，聚氨酯，多异, 等等.) 

由于节约能源而使用
率大大增加 

可以用于: 

•内壁 

•地下保温层 

•阁楼，等等. 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 



HBCD  
(hexabromocyclododecane) 

Polystyrene  
(XPS and EPS) 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

HBCD: 
•Bioaccumulative 
 

•Thyroid disruption 
 

•Affects developing nervous 
system 
 

•Developmental neurotoxicity 
in mice 
 

•Banned in 160 countries 

Covaci et al, 2006; Marvin et al, 2011; US EPA 2008 



HBCD  
(六溴 环十二烷) 

Polystyrene  
(XPS and EPS) 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

HBCD: 
 

•生物富集性 
 

•甲状腺破坏 
 

•影响神经系统发育 
 

•在小鼠中发现发育神经毒性 
 

•在160个国家被禁止 

Covaci et al, 2006; Marvin et al, 2011; US EPA 2008 



19 October 2012, Geneva– A UN expert body has 
recommended that the industrial flame retardant 
hexabromocyclododecane (HBCD) be eliminated from the 
global marketplace to protect human health and the 
environment.   

HBCD is a persistent organic 
pollutant (POP) 



2012年10月19日, 日内瓦– 一个联合国专家机构建议，工
业阻燃剂HBCD在全球市场被淘汰，以保护人类健康和
环境 

HBCD 是持久性有机污染物 (POP) 



PolyFR is the Replacement 

Brominated butadiene styrene copolymer 

“FR-122P” “GreenCrest” “Emerald Innovation 3000” 

2014 10,000 tons/ year Began production 10,000 tons/ year 

U.S. EPA, U.S. OSHA, Chemical Watch 



PolyFR 是替代品 

溴化丁二烯 - 苯乙烯共聚物 

“FR-122P” “GreenCrest” “Emerald Innovation 3000” 

2014 10,000 吨/ 年 开始生产 10,000 吨/ 年 

U.S. EPA, U.S. OSHA, Chemical Watch 



California Assembly Bill 127  
Review of insulation flammability standards 

• State fire marshal may propose updates that: 
 
– Maintain overall fire safety 

 
– Provide flexibility in meeting fire safety standards 

without chemical flame retardants 
 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Assembly Bill 127 (Skinner, 2013) http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php 



加州议会法案127  
回顾保温阻燃标准 
 

• 加州消防办公厅提出更新的: 
 
– 维持整体消防安全 

 
– 提供更灵活的达到消防安全标准的非化学阻燃剂 

 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Assembly Bill 127 (Skinner, 2013) http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php 



Rate of U. S. fire deaths decreasing 
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CDC NVSR 2010 



美国火灾死亡率减少 
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Fires starting in furniture decreasing in U.S.  
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Ahrens NFPA 2011 GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



美国家具起火率在减少.  
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Fire safety tools  
  

• Decrease in smoking 
• Fire-safe cigarettes 
• Fire-safe candles,  
• Child-safe lighters 
• Smoke detectors/alarms 
• Sprinklers 
• Fire codes 
• Fire safety education 

 
 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



消防安全工具 
  

• 减少吸烟 
• 防火安全香烟 
• 防火安全蜡烛  
• 儿童安全打火机 
• 烟雾探测器/报警器 
• 洒水喷头 
• 消防规范 
• 防火安全教育 

 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



(Source: Chemical Economics Handbook, 2009)  

World Consumption of Bromine by End Use (2008 data) 
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(Source: Chemical Economics Handbook, 2009)  

全世界溴代阻燃剂的消费 (截至2008年 数据) 
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For more information 
  

www.greensciencepolicy.org 
 to join our e-list 

 Please give Arlene your card 
Or sign our e-list 
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更多信息参见  
www.greensciencepolicy.org 

 加入我们的email列表 

 请给Arlene 你的名片 
或者注册我们的e-list 
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With improved flammability standards 

 
We can have both fire safety  

and a healthy world. 
 

 

Google: Green Science Policy 
www.GreenSciencePolicy.org 
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g r e e n s c i e n c e p o l i c y . o r g  

 
凭借改进的阻燃标准 

 
我们可以兼得消防安全 
和一个健康的世界. 

 
 

Google: Green Science Policy 
www.GreenSciencePolicy.org 
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