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Concerns about extruded polystyrene

� Two concerns

� The first is that the 
flame retardant 
HBCD is used in all 
polystyrene building polystyrene building 
insulation

� The second is that 
XPS is made with 
HFC blowing agent

� Today, focusing on 
this second issue
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Global warming – extruded 
polystyrene

� Relatively new 
concern

� Solved the ozone-
depletion problem, 
but new blowing but new blowing 
agent has high GWP

� Payback of the 
“lifetime GWP”

� 65-year payback for 
the lifetime GWP of 
the XPS in the house 
shown here

Net-zero-energy house with 4” XPS wrapped around 
2x6 walls with cellulose. Photo: Bensonwood



Issue addressed in June, 2010 issue 
of Environmental Building News 

� Dr. Danny Harvey 
raised the concern in 
a 2007 scientific 
paper

� We examined and � We examined and 
updated Harvey’s 
assumptions

� Generating a lot of 
discussion this week

� With certain types of 
insulation, more isn’t 
always better

June 2010 EBN



ODP and GWP of Blowing Agents

Charts from 
Environmental 
Building News, 

June, 2010



Alternatives to XPS: Polyisocyanurate

� Blowing agent has a 
GWP of 7 instead of over 
1,400

� Chlorinated rather than 
brominated flame 
retardant 

Fine Homebuilding photo

retardant 

� It may be possible to 
meet codes without any 
flame retardant

� Thermoset plastic rather 
than thermo-plastic



Polyisocyanurate roof insulation

� Most appropriate 
above-grade

� Occasionally used 
for foundations

� Highest R-value of 

John Straube photo

� Highest R-value of 
any common 
insulation material

� Possible to 
superinsulate
without a lot of 
added weight



Alternatives to XPS – Expanded 
polystyrene

• Negligible GWP 
(pentane as 
blowing agent)

• Higher-density 
EPS for below-

Photo: John Straube

EPS for below-
grade

• This is PolyForm’s
tongue & groove 
EPS insulation

• R-10 for 2.5” 
thickness

• Cost-competitive 
with XPS



Expanded polystyrene – for below-grade

Photo: John Straube



Alternatives to XPS: rigid mineral wool

� Growing interest in 
rigid mineral wool

� Zero GWP – no 
blowing agent

� No flame retardant

� Totally fire-safe

Rockwool International

� Totally fire-safe

� Inert

� Superb drainage 
below-grade 

� Resistant to termites

� High recycled content

� Contains phenolic
binder, but very low 
emissions



Thermafiber Mineral Wool

Thermafiber rigid mineral wool 
insulation products

www.thermafiber.com



Rigid mineral wool – below-grade?

• Roxul Toprock

• Mainly used for 
roofs, but recent
test applications 
beneath slabs

Toprock installation in British Columbia - Photo: Roxul

beneath slabs

• Should be cost-
competitive with 
XPS

• Not widely available 
for residential use

www.roxul.us



Rigid mineral wool – below-grade?
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Alternatives to XPS: Foamglas

• Cellular glass – has been 
made since 1937 (not 
marketed as a building 
insulation in U.S. until now)

• 100% inorganic

• Noncombustible without 

Photo: Pittsburgh Corning

• Noncombustible without 
flame retardants

• CO2 as fills the cells, not 
HFC (GWP of 1 vs. 1,400)

• 2-1/2 times as expensive 
as XPS

• Not stocked, but made in 
the U.S. and can be 
shipped anywhere



Foamglas

Photo: Pittsburgh Corning

www.foamglas.us



Foamglas - properties

From Environmental 
Building News

Photo: Foamglas



Foamglas – Brattleboro, Vermont 
installation

Photo: Mindel & Morse Builders



Foamglas – bitumen-faced ReadyBoard

Photo: Pittsburgh Corning



2030 Challenge for Products

� Goal to reduce the 
embodied carbon of 
building materials 
50% by 2030

� Rolled out on � Rolled out on 
Valentine’s Day by  
Ed Mazria and 
Architecture 2030

� BuildingGreen is 
partnering with 
Architecture 2030 on 
metrics and product 
listings



Discussion Questions

� How significant a concern is all this?

� Would you specify or use an XPS insulation 
material that had less than R-5 per inch?

� Would you spend more for something like � Would you spend more for something like 
Foamglas?



Resources from BuildingGreen

For information, visit www.BuildingGreen.com or call 800-861-0954



BuildingGreen, Inc.

� Founded in 1985

� In Brattleboro, 
Vermont

� Launched EBN in 
1992

� 20 employees

BuildingGreen offices in the old Estey Organ Factory, Brattleboro

� 20 employees

� Supported by 
subscriptions, 
book sales, online 
memberships

� Not supported by 
product mfgrs.



Thank you!
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