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both land and oceans). Red bars indicate

temperatures above 1901-2000 average; blue , L

bars below average. Black line is average e
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Applications for rigid boardstock insulation

A Higher R-value per inch
than fiber insulation

/A Ability to control thermal
bridging through
structural components

/A Compressive strength -

important with below-
grade uses

/A Moisture resistance
(certain types)

/A Ease of installation
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Platz Custom Homes



Applications for rigid boardstock insulation

Potential for very high R-values i
Passive House construction in Sweden




Huge Challenge with Existing Homes

A 124 million housing units in
U.S. (85 million single-
family detached homes)

A 21% of primary energy use
9. — A Fairly low tear-down rate of
; = existing houses
— — /A Cost $50,000 to $100,000
/A Opportunity to fix moisture
{S E x problems
E-s-g : A 50-75% reduction in energy
i e )
A — use possible
"ﬁ_ e A Significant need for rigid
| SO T boardstock insulation
Crew installing strapping and siding over 40 of
t hi s -dideregpy 0- Betgy Pettiv, FAIAL




A Polyisocyanurate (polyiso)
A Extruded polystyrene (XPS)
A Expanded polystyrene (EPS)

A
A
A

RIgid mineral wool
RIgid fiberglass

~oamed glass (Foamglas®)

A Vacuum panel insulation



Polyisocyanurate

A Highest R -value per
Inch of common rigid
Insulation - R-6/inch

A Closed -cell foam with
low - conductivity gas

A Sample products:
I Thermax, High -R

r

A Environmental issues

I Blowing agent did
deplete ozone
I 2nd -generation

blowing agents were
greenhouse gases

D b o g Foil-faced polyiso insulation about to be installed at
l % I Flame retardants the Nobel residence; www.grandvantage.com.
Inset: Fine Homebuilding



Excellent moisture
resistance

Good insulation value
R-5/inch

Sample products:

Dow Styrofoam
OCF Foamular

Environmental issues

Blowing agent did
deplete ozone - no
longer

Replacement blowing
agents are greenhouse
gases

HBCD flame retardant
Styrene chemistry

LAl

Dow Styrofoam® (Blueboard)



Expanded Polystyrene (EPS)

A Good moisture
resistance - at higher
densities

A Fair insulation value -
a R 4/inch

A Mostly produced by
smaller, regional
companies and not
marketed nationally

A Environmental issues

I Blowing agent does
not affect ozone

I HBCD flame retardant
I Styrene chemistry

' p | Expanded polystyrene (Beadboard)
l % HomeConstructionimprovement.com



Rigid Mineral Wool

A Excellent moisture
resistance

A Fair insulation value
a R 4/inch

A Best fire resistance of
any insulation

A Environmental issues

1 Potential mineral fiber
shedding

I No flame retardant

I Phenol formaldehyde
binder, but very little
offgassing

I Recycled content
(from iron ore slag) . MR
' - Thermafiber rigid mineral wool




Rigid Fiberglass
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Excellent moisture
resistance

Fair insulation value
a R 4/inch

Good fire resistance

Environmental issues

I Potential glass fiber
shedding

T No flame retardant

i Phenol formaldehyde
binder, but very little
offgassing

I Recycled content
(from window or
beverage glass)

MPW Construction Services



Excellent moisture
resistance

Fair insulation value -

a R 4/inch
Excellent fire resistance

Expensive, not widely
available currently
Environmental issues
I No fiber shedding
I No flame retardant

I No binder, but very
little offgassing

I Recycled content
potential (window or
beverage glass)

Pittsburg Corning FoamGlas



Foamed Glass
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Vacuum Panel Insulation

A Extraordinary insulation
value - uptoR -75 for
10 panel

Very expensive

Most practical only for
specialized applications

I Refrigerators &
freezers

I  Water heaters

A
A

Ve

A Environmental issues
I Potential for puncture

I Limited track record
relative to durability

Nanopore vacuum insulation

it



Vacuum Panel Insulation

BDOnline.co.uk photo
' ‘ ke T
insulated with s
l % vacuum panels S .



Flame Retardants and Foam Plastics

A Growing concern
about halogenated
flame retardants

A HBCD used in all XPS
and EPS insulation

I Under scrutiny,
especially in EU

T  With PBDES on their
way out, HBCD likely
to be the next focus

A Chlorinated flame

retardant used in most
12

polyisocyanurate




Flame retardants

I Close similarity to
other toxins

I Penta & deca BDE
I HBCD
California law TB117

on fire resistance
driving industry
In 2002, 95% of

pentaBDE use was in
the U.S.

These chemical flame
retardants only slightly
delay fires

Green Science
Policy Institute

Flr;ms X =ClorBr)



PBDE fire retardant concentration in household dust

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



Flame retardants

Biophysical chemist Arlene Blum, Ph.D., using
an x-ray fluorescence analyzer, measures 5%
bromine from the fire retardant in her couch
foam. Her cat had among the highest PBDE
levels ever measured in a pet and thyroid
disease as a result.

l % Science, 12 October 2007, Vol. 318, p. 194



June 2004 - EBN calls for a

phaseout of polybrominated

diphenyl ether (PBDE) flame
retardants

vironment. Indee d, ﬂ'le arguments
for banning PBDEs are so clear that

EBN calls for an immediate ban of

all PBDEs, im:ludi.n

the widehr used

Enwronmen’rol BU||d|n

KEFT THINEING OF YOGI BEERA'S

line “Tt's déja vu all over again’ 1

pored over dozens of sclentific papers,
reports, and artic n flame retardants
and talked with experts over the past
month. Current concerns about certain
flame retardants—especially brominated
flame retardants—bear s g Tesem-
blance to concerns expressed in the
about other compounds that were designed
to protect us from the risks of fire.

Polychlorinated biphenyls (PCBs) were
banned in the late 705 after theze flame-re-
antinsulating liquids used in electronic
equipment were found to be carcinogenic,
persistent in the environment, and bioaceu-
mulative—that is, they build up in the food
chain. Polybrominated biphenyls (PB
flame retardants that are chemically very

fare retardin Pmﬁnh‘v

ke
Hhis television from fully ignitmg.

similar to PCBs but made with bromine
£ were banned in the ‘70s

after a tragic mix-up in Michigan_
Today, other flame retardants—also made
with bromine and alse identified as per-
sistent, bicaccumulative toxins—are in the
news. Concemns about polybrominated diphe-
myl ethers (FBDEz) emerged in 1999, when
Swedish researchers reported that levels of

to ten times higher \‘Jun levels in
Sweden_ At the same time, laboratory stud-

rence with brain development to
altered hormone function and cancer.

The manufacturers and industry asso
tions reprezenting these flame retardants
tell us that \‘J\e chemicals are zafs
weren't the

PCBs and PBBs three decades ago? Mean-
while, we're using orders of magnitude
more brm:nmab:d flame retardants today
than we were when PEBs were banned.

This article tackles the issue of flame
retardants—and cially brominated
flame retardants—in building mate:
furnichings, and office equipment. We'
describe how different flame retardants
work, review applications of flame retar-
dants, examine environmental and health
surrounding these compounds,
regulatory actions, and, finally,
provide some farreaching recommenda-
tions for reducing the of the maost
dangerous flame retardants. These recom-
mendations will likely be among the most
controversial that EBN has ever put forth It
could be a rough ride, but hop aboard!
(continued on page 9)
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Dow Styrofoam and EPS

board -

images from

HomeConstruction
Improvement.com
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styrene

polystyrene

August, 2009
iIssue of EBN

Environmental Building
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Polystyrene Insulation

www.BuildingGreen.com

Does It Belong in a Green Building?

by Alex Wilson

OLYSTYRENE, IN BOTH EXTRUDED

and expanded forms, is very widely

used as rigid insulation in North
America and worldwide. In below-grade
applications, owing to its good insulation
value, superb moisture resistance, strength,
performance, and affordability, polysty-
rene dominates the market.

But a chemical that’s added to polystyrene
to provide fire resistance has recently
raised significant concerns. Indeed, the
European Union may be on the verge of
significantly restricting the use of this
chemical—HBCD. Given other environ-
mental concerns about polystyrene, this
latest development raises the question of
whether this insulation material belongs
in green buildings at all.

This article describes why polystyrene is
such a popular insulation material, reports
on new information about health and en-

Rigid mineral wool can be an excellent substitute for polystyrene, owing
to its motshure repellency and insect resistance. Poto: Rockwoel lnmrmationdl AS

vironmental concerns about the material,
and examines alternatives that are avail-
able to the building industry—especially
in below-grade applications where poly-
styrene is ubiquitous,

About Polystyrene

Polystyrene had its origins in 1839 when
a German apothecary, Eduard Simon, ac-
cidentally formed a jelly-like substance
from resin he had collected from a Turk-
ish sweetgum tree. It was not until the
early 19205 that another German chemist,
Hermann Staudinger, figured out that the
mysterious substance Simon created was
a polymer and developed his theories of
polymer chemistry, for which he was later
awarded the Nobel Prize in chemistry. In
1930, scientists at the pioneering German
company Badische Anilin & Soda-Fabrik
(known today as BASF) figured out how to
synthesize thishard plastic—polystyrene—
and the company re-
mains one of the leading
manufacturers of polysty-
rene chemicals today.

In 1937, Dow Chemical
introduced polystyrene
plastic to the United
States, and in 1953 the
company introduced a
lightweight, foamed ver-
sion of the polymer as
an insulation material,
trademarked Styrofoam.
Dow chemist Ray McIn-
tire invented Styrofoam
by accident when he
sought to make a new

(continued on p. 10)
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Getting rid of
HBCD flame
retardant

Dow Styrofoam
recently received
Cradle -to-Cradle
Silver certification

Commitment by

Dow to look for

safer alternatives

to MBDCO-s nr e
| 1 st edo c¢ hemi

Annual review by
MBDC

MBDC Cradle-to-Cradle
certification of Styrofoam
www.C2Ccertified.com

Cradle to Cradle™ Certified
Silver

Dow Building Solutions
Styrofoam® XPS Insulation

Expires 12-04-2010

STYROFOAM(tm) Brand Extruded
Paolystyrene Foam Insulation has been
recognized as a high performance
building insulation for over 60 years
in-service. One example in garden
rooftop designs where Dow scientists
pioneered a new kind of assembly in
1968 featuring STYROFOAM{TM) XPS,
Dow's flagship brand, which has a
higher compressive strength and
meisture resistance to enable this
sustainable design. Proprietary
manufacturing processes produce

boards with uniform, closed-cell structures and high long-term stable R-values.
STYROFOAM(TM) brand XPS insulation products offer the highest moisture resistance of
any foam plastic insulation available in the industry today for demanding applications
such as garden roofs, below grade foundation, geotechnical, rain screen cavity wall
applications and more. The reusable boards feature high compressive strength but are

also lightweight and easy to cut and install.

For more information please visit hitp://building.dow.com/na/en/products/insulation

Jrigidfoam.htm.

« Back to Cradle to Cradle™™ Certification




Option 2: A shift away from polystyrene 0
to rigid mineral wool e

No flame retardant
Totally fire -safe
A Inert

A Superb drainage
below -grade

A Resistant to
termites

|\ A High recycled

4 content

~ A Contains phenolic
binder, but very
low emissions

| A
A

:

Rockwool International




Option 3: reformulate polystyrene for
below -grade to eliminate flame retardants

A Building codes do
not require fire -
resistant ratings
when separated
from living space
by 10 masonrt
concrete

A Possible to offer
line of non -FR XPS
|labeled for below -
grade

3 ﬁbw. N

Platz Custom Homes
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For information, visit www.BuildingGreen.com or call 802-257-7300



L EEDuser.com - our latest resource




