
Go o d  m o rn in g !

To d a y  I h a ve  t h e  p riv ile g e  o f t e llin g  yo u  a b o u t  e c o m at e ,  a n  
e n viro n m e n t a lly  b e n ig n  Fo a m  Blo win g  Ag e n t .
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As  e n e rg y  p ric e s  s o a r, we  h a ve  a n  in c re a s in g  u rg e n c y  t o  c o n s e rve  
o u r n a t u ra l re s o u rc e s . Th is  in c lu d e s  t h e  e n e rg y  u s e d  t o  h e a t  o u r 
h o m e s  a n d  wo rkp la c e s .  Th is  ra is e s  o u r a t t e n t io n  t o  t h e  n e e d  fo r 
e fflc ie n t  in s u la t io n .

Efflc ie n t  In s u la t io n  w ill s a ve  e n e rg y  a n d  re s o u rc e s  b y  re d u c in g  h e a t  
lo s s e s , wh e t h e r c o n ve c t ive , c o n d u c t ive , o r ra d ia n t  Lo s s e s ; AND it  
w ill re d u c e  d ra ft s .

Of c o u rs e  it  w ill a ls o  p ro t e c t  t h e  e n viro n m e n t  b y  re d u c in g  t h e  
a m o u n t  o f CO2  a n d  o t h e r p o llu t a n t s  g e n e ra t e d  fro m  t h e  b u rn in g  o f 
fo s s il fu e ls .

Th e  e fflc ie n c y  o f in s u la t io n  d e p e n d s  o n  t h e  re s id e n t  g a s e s  t ra p p e d  
in  t h e  in s u la t io n .

Fib e rg la s s  a n d  c e llu lo s e  d e p e n d  o n  t ra p p e d   DRY a ir, b u t  a s  t h e  
m o is t u re  c o n t e n t  o f t h e  a ir in c re a s e s  t h e  in s u la t ive  va lu e  d ro p s  
m a rke d ly  . .  .   a n d  t h e y  a re  p ro n e  t o  DRAFT FAILURE.

In s u la t in g  fo a m s  a s  we ll d e p e n d  o n  t h e  p ro p e rt ie s  o f t h e  g a s e s  
t ra p p e d  in  t h e m , wh ic h  we  c a ll FOAM BLOWING AGENTS.
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We  will b e  t a lkin g  a b o u t  o n e  p a rt ic u la r t yp e  o f fo a m :  PU Fo a m  
b a s e d  o n  is o c ya n a t e  c h e m is t ry .  Ma n y  o f yo u  m a y  b e  fa m ilia r w it h  
t h is  c h e m is t ry  s in c e  it  is  c u rre n t ly  a  $ 4  Billio n  in d u s t ry , b u t  if  n o t , 
le t ÷s  q u ic kly  re v ie w:
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Of c o u rs e  t h e re  a re  a  n u m b e r o f o t h e r in g re d ie n t s  u s e d  in  a  fo a m  
fo rm u la t io n :

• Su rfa c t a n t  t o  c o n t ro l c e ll fo rm a t io n
• Ca t a lys t s  t o  c o n t ro l s p e e d  o f re a c t io n ,



• Mis c  Ad d s  t o  m o d ify  p ro p e rt ie s  a n d  g ive  a  d e g re e  o f flre  
re s is t a n c e .

• Fin a lly , t h e  BLOWING AGENT — t o  c o n t ro l d e n s it y  a n d  g ive  
g o o d  t h e rm a l p ro p e rt ie s .
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Blo win g  a g e n t s  fo r PU fo a m s  a re  PHYSICAL BA÷s  — t h a t  is  t h e y  b lo w 
fo a m s  b e c a u s e  o f t h e ir u n iq u e  p h ys ic a l p ro p e rt ie s , n o t  b e c a u s e  o f a  
c h e m ic a l re a c t io n  t o  fo rm  a  g a s .  He re  we  s e e  t h e  re q u ire m e n t s  fo r 
b lo win g  PU fo a m s .

In t e re s t in g ly , a s  we  a d d  ENVIRONMENTALLY BENIGN, we  b e g in  t o  
lo o s e  NON FLAMMABLE.

Slid e  6
No w fo r a  q u ic k h is t o ry  o f t h e  BAs  u s e d :

• Wat e r is  in  fa c t  a  Ch e m ic a l BA.  It  re a c t s  w it h  is o c ya n a t e  t o  
fo rm  CO2  a n d  p o lyu re a .  It  is  s t ill w id e ly  u s e d  t o d a y  e it h e r 
a lo n e  o r a s  a  c o -b lo win g  a g e n t , t o  c u t  t h e  h ig h  c o s t  o f c u rre n t  
a g e n t s .  It  p ro d u c e s  fo a m s  wit h  p o o r t h e rm a l p ro p e rt ie s .

• CFCs  we re  a d o p t e d  in  t h e  5 0 -6 0 ÷s  a s  t h e  BA o f c h o ic e  
b e c a u s e  t h e y  we re  n o n -‡ a m m a b le , h a d  a ll t h e  re q u ire m e n t s  
p re v io u s ly  m e n t io n e d , a n d  p ro d u c e d  fo a m s  wit h  g o o d  
in s u la t ive  p ro p e rt ie s .

• Th e y  we re  re p la c e d  w it h  HCFCs  in  t h e  la t e  8 0 ÷s  b e c a u s e  o f 
o z o n e  d e p le t io n  c o n c e rn s .  Be c a u s e  t h e y  we re  s lig h t ly  
d iffe re n t  in  c e rt a in  p ro p e rt ie s , s u c h  a s  s o lu b ilit y , it  t o o k a  fe w  
ye a rs  b e fo re  p e o p le  b e g a n  t o  e m b ra c e  t h e m .

• In  t h e  m id  9 0 s , HFCs  we re  in t ro d u c e d  t o  b e t t e r a d d re s s  GW 
c o n c e rn s . 

 Wit h  e a c h  c h a n g e  t h e  m o le c u le s  b e c a m e  m o re  c o m p le x, h a rd e r t o  
m a n u fa c t u re  a n d  o ft e n  c o n t a in in g  m o re  F, a n d  t h u s  m o re  e xp e n s ive . 

An d  wit h  e a c h  c h a n g e , t h e  in d u s t ry  a d a p t e d  w it h  fo rm u la t io n s  
s p e c iflc a lly  t u n e d  t o  t h e  n e w BA — u s u a lly  in c re a s in g  t h e  a m o u n t  o f 
wa t e r u s e d  t o  m o llify  t h e  h ig h e r c o s t .
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No w le t ÷s  le a rn  s o m e  e n viro n m e n t a l ja rg o n !
• ODP — Oz o n e  De p le t io n  Po t e n t ia l, t h e   re la t ive  a m t  o f o z o n e  

d e s t ro ye d  b y  ClO fo rm e d  fro m  b re a kd o wn  o f c h lo rin e  
c o n t a in in g  s u b s t a n c e s .

• GWP — Glo b a l Wa rm in g  Po t e n t ia l, t h e  e q u iva le n t  a m o u n t  o f 
wa rm in g  p ro d u c e d  b y  t h e s e  a e ro s o ls  re la t ive  t o  CO2

• VOC — Vo la t ile  Org a n ic  Cm p d  — a  s m o g  p ro d u c e r!

CFCs  we re  d e e m e d  c o m p le t e ly  s a fe  u n t il in it ia l e n viro n m e n t a l OD 
a s s e s s m e n t s  we re  m a d e .
HCFCs  im p ro ve d  o n  ODP, b u t  we re  p la g u e d  wit h  m o d e ra t e  GWPs .
HFCs  we re  ZERO ODP, b u t  s t ill h a d  GWP is s u e s . 
No  Flu o ro c h e m ic a l wa s  a  s m o g  p ro d u c e r.

Pe n t a n e s  we re  m u c h  lo we r c o s t , a n d  c le a n  e xc e p t  fo r SMOG 
p ro d u c t io n .  Th e y  h a ve  re la t ive ly  POOR s o lu b ilit y  in  fo rm  
fo rm u la t io n s .

MF is  a n  a t t ra c t ive  lo n g  t e rm  e n viro n m e n t a l o p t io n  w it h  ZERO ODP, 
n e g lig ib le  GWP, a n d  is  VOC e xe m p t  b y  t h e  US EPA.
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So  wh a t  is  Me t h y l Fo rm a t e ?   It  is  t h e  m e t h y l e s t e r o f fo rm ic  a c id , 
wh ic h  h a s  ve ry  g o o d  s o lu b ilit y  fo r a ll u re t h a n e  ra w  m a t e ria ls .  It  is  a  
c le a r, c o lo rle s s  ‡ a m m a b le  liq u id  w it h  a  s lig h t  e t h e re a l o d o r.  We  will 
g o  o ve r a ll t h e  p ro p e rt ie s  in  m o re  d e t a il la t e r.  Su fflc e  t o  s a y  fo r 
n o w t h a t  it  h a s  a  b o ilin g  p o in t  o f n e a rly  3 2 C [ 8 9 F] , a n d  a  MW o f 6 0 .  
An d  t h e  o n ly  p ro d u c t  o n  t h e  m a rke t  t o  b e  ZERO ODP, GWP & VOC 
EXEMPT.
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Th e  t h e rm a l e fflc ie n c y  o f MF is  ve ry  c lo s e  t o  t h e  le a d  HFCs  in  
t o d a y÷s  m a rke t .  No t e  t h a t  CFC-1 1  h a d  e xc e lle n t  t h e rm a l p ro p e rt ie s ,  
a n d  t h a t  p e n t a n e  a n d  CO2  a re  q u it e  p o o r.
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In  fa c t  t h e  b e s t  o p t im a l t h e rm a l c o n d u c t iv it ie s  in  fo a m s  h a ve  fa lle n  
o ff w it h  c o n ve rs io n  c h a n g e s  fro m  CFC t o  HCFC t o  HFCs .  To  o b t a in  



e q u a l in s u la t io n  e fflc ie n c ie s , o n e  m u s t  u s e  ~ 4 0 %  t h ic ke r in s u la t io n  
t o d a y  t h a n  wh e n  u s in g  CFC1 1
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So  wh y  is  MF a  Be s t  Ch o ic e  fo r Fo a m  BA?
• Firs t  it  is  NOT p e t ro c h e m ic a l fe e d s t o c k d e p e n d a n t .  It  is  m a d e  

fro m  t h e  c a rb o n ila t io n  o f m e t h a n o l, h a s  a  m o re  s t a b ile  p ric e  
t h a n  HCs , a n d  is  3 -4 X le s s  e xp e n s ive  t h a n  FCs .
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Be s id e s  a n y  e c o n o m ic  a d va n t a g e , It  is  a  m o s t  e fflc ie n t  BA.  Le t  m e  
e lu c id a t e :
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In  s id e -b y-s id e  t ria ls  MF h a s  p ro d u c e d  e q u iva le n t  in s u la t io n  t o  1 3 4 a , 
2 4 5 fa , a n d  2 2  wh e n  t ria le d  in  d rin k d is p e n s e rs , ve n d o r c a b in e t s , a n d  
d is p la y  c a s e s ;  a n d  h a s  s in c e  b e e n  c o m m e rc ia liz e d  in  s a m e .
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If a ll t h e  Ha lo g e n a t e d  BAs  a re  e ve n t u a lly  b a n n e d , t h e n  t h e re  w ill b e  
ONLY ‡ a m m a b le  BAs  t o  c h o o s e  fro m .  Cu rre n t ly  wo rk is  b e in g  d o n e  
w it h  HFEs , b u t  t h e s e  w ill b e  e q u a lly  a s  e xp e n s ive , h a ve  n o t  ye t  
c le a re d  TOX TESTING,  &  m a y  d e ve lo p  s t a b ilit y  is s u e s .

Wo rs e  c a s e  s c e n a rio  le a ve s  u s  w it h  MF a n d  t h e  p e n t a n e s .
• MF h a s  a  lo we r MW s o  le s s  is  re q u ire d  fo r a n  e q u iva le n t  

d e n s it y
• A lo we r BP m e a n s  le s s  d e n s iflc a t io n  o n  a  c o ld  s u b s t ra t e  — o r 

le s s  h e a t  n e e d e d  t o  e fflc ie n t ly  m o ld .
• Ge n e ra lly  t h e  lo we r t h e  g a s  la m b d a , t h e  m o re  e fflc ie n t  t h e  

in s u la t io n .
• An d  t h e  b e t t e r t h e  s o lu b ilit y , t h e  e a s ie r w it h  wh ic h  t o  

fo rm u la t e .  Fo r ‡ a m m a b le  m a t e ria ls , t h e  b e t t e r s o lu b ilit y , t h e  
le s s  va p o r in  t h e  h e a d  s p a c e , a n d  t h e  h ig h e r t h e  c o m p o u n d e d  
‡ a s h  p o in t .
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MF is  t h e  le a s t  ‡ a m m a b le  o f t h e  le a d  c a n d id a t e s  b e c a u s e :



• It s  n e a t  Fla s h  Pt  is  h ig h e r
• It s  Lo we r Fla m m a b le  Lim it  is  h ig h e r — 5 0 ,0 0 0  p p m  b e fo re  a  

s u fflc ie n t  a m o u n t  is  p re s e n t  t o  b u rn .  Th is  is  3  — 5 X h ig h e r 
t h a n  HCs .

• Th e  h e a t  o f c o m b u s t io n  is  lo we r, s o  e ve n  if  it  d o e s  ig n it e  it  w ill 
o n ly  b u rn  lig h t ly , b e c a u s e  it  is  p a rt ia lly  o xyg e n a t e d  a lre a d y .    
In  fa c t , t h e  HOC is  lo we r t h a n  Me OH [ s t e rn o ] .

• Be c a u s e  o f it s  lo we r HOC, it  d o e s  n o t  a d d  t o  t h e  flre  lo a d  o f a  
fo rm u la t io n .  Th e re fo re , Fo rm u la t io n s  u s in g  it  d o  n o t  re q u ire  
e xt ra  FRA t o  m e e t  flre  c o d e s .  Pe n t a n e  fo rm u la t io n s  g e n n e ra lly 
re q u ire  a n  in c re a s e  o f 1 5 -3 0 %  e xt ra  FRA.
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It  is  a ls o  e n viro n m e n t a lly  BENIGN -
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Fo r it  h a s  z e ro  ODP, a n d  n e g lig ib le  GWP
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Le t ÷s  e xa m in e  Glo b a l Wa rm in g  a  b it  fu rt h e r.  He re  we  h a ve  a  lis t  o f 
b lo win g  a g e n t s  s t ill in  u s e  a ro u n d  t h e  wo rld .  MF h a s  t h e  lo we s t  MW.

Sin c e  a  m o le  o f o n e  g a s  fllls  t h e  s a m e  vo lu m e  a s  a  m o le  o f a n o t h e r 
g a s , we  c a n  s e e  t h a t  it  t a ke s  1 .5  — 2 .5 X m o re  o f t h e s e  o t h e r BAs  t o  
BLOW t h e  s a m e  d e n s it y  fo a m . 

If  we  m u lt ip ly  t h e  Hu n d re d  Ye a r GWP b y  t h e  we ig h t  ra t io  fo r 
e q u iva le n t  d e n s it y ,  we  a rrive  a t  a  re la t ive  GWP  [ o r lbs  o f CO2  
e quivale nt s  /  lb  o f MF us e d.]   Yo u  c a n  s e e  t h a t  we  c a n  s a ve  
a p p ro xim a t e ly  ONE METRIC TON o f CO2  e q u iva le n t s  fo r e ve ry  lb  o f 
MF c o n ve rs io n . 
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No w le t  u s  c o n s id e r SMOG o r Ph o t o c h e m ic a l 
Re a c t iv it y….c o m p o u n d s  a re  ju d g e d  a c c o rd in g  t o  t h e ir Maxim um  
Inc re m e nt al Re ac t iv it y  [ g ra m  O3 / g ra m  VOC e m it t e d ] .  Wh ile  t h e  
Flu o ro c h e m ic a ls  a re  n o t  c o n s id e re d  VOCs ; if  t h e y  a re  le g is la t e d  
a wa y , we  w ill b e  le ft  w it h  o n ly  a  s m a ll h a n d fu l o f s o lve n t s  t h a t  w ill 
Blo w fo a m s , ye t  NOT DISSOLVE t h e m , a n d  n o t  c o n t rib u t e  t o  s m o g .  

Fo r in s t a n c e , p e n t a n e  CANNOT b e  u s e d  in  c e rt a in  No n -Co n t a in m e n t  
a re a s  t o d a y .  Me t h y l Ac e t a t e , a n d  Ac e t o n e  h a ve  t o o  h ig h  a  s o lve n c y 
t o  b e  u s e d  in  rig id  fo a m s , wh ile  ETHANE la c ks  s o lve n c y .

MF h a s  lo we r MIR t h a n  m o s t  e xe m p t  c o m p o u n d s
 a n d  is  VOC e xe m p t  b y  t h e  US EPA  
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In  a d d it io n  t o  t h e  o t h e r p re v io u s  p o in t s  m a d e , MF h a s  lo we r 
e m is s io n s  d u rin g  p ro c e s s in g  b e c a u s e  o f it s  hig h s o lubilit y .  



 
MF re q u ire s  fe we r m o la r e q u iva le n t s  t h a n  o t h e r b lo win g  a g e n t s  t o  
a c h ie ve  e q u iva le n t  d e n s it y , b e c a u s e  MF t e n d s  t o  b e  be t t e r 
s o lubiliz e d  in  t h e  p o lyo l m ixt u re . Le s s  b lo w-o ff  t h a n  w it h  o t h e r 
m o le c u le s . We  h a ve  s e e n  t h is  t h ru  8  ye a rs  o f wo rkin g  e xp e rie n c e .

An d  MF will h a ve  lo w  e n viro n m e n t a l im p a c t  a t  t h e  e n d  o f p ro d u c t  
life .
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Fo r in s t a n c e , t h e  Am e ric a n  Ho m e  Ap p lia n c e  Ma n u fa c t u re rs  re c e n t ly  
ra n  a  Re frig e ra t o r Re c yc le  St u d y  [ wh ic h  yo u  c a n  re fe re n c e  in  t h e  J  
Air a n d  Wa s t e  Ma n a g e m e n t ]

Th e  s t u d y  c o n s is t e d  o f 8  re frig e ra t o rs , 2  e a c h  fro m  fo u r m fg rs , 
wh ic h  we re  1 5 -2 0  ye a rs  o ld  a n d  b lo wn  wit h  CFC1 1  o r HCFC 1 4 1 b .

Th e y  fo u n d  t h a t  v irt u a lly  a ll o f t h e  BA wa s  s t ill in  t h e  Fo a m .

Th e y  fo u n d  t h a t  2 5 %  o f t h a t  BA wa s  lo s t  d u rin g  s h re d d in g  o f t h e  
u n it s , wh ic h  m e a n t  t h a t  7 5 %  wa s  p u t  in t o  t h e  la n d flll.

Th e y  fo u n d , in  t h e  s a m e  s t u d y , t h a t  CFCs  a n d  HCFCs  d e g ra d e  in  t h e  
la n d  flll.

Bu t  t h a t  HFCs  d o  NOT d e g ra d e  in  t h e  la n d flll.  Th u s  we  will h a ve  a  
h u g e  le g a c y  t o  le a ve  t o  o u r c h ild re n  a n d  g ra n d c h ild re n .
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Th u s  t h e  St a t e  o f Ca lifo rn ia   h a s  p a s s e d  t h e  Glo bal Warm ing  
So lut io ns  Ac t  o f 2 0 0 6  t o  m a n a g e  Fo a m  Re c o ve ry  a n d  De s t ru c t io n .  

It  c o ve rs  Re frig e ra t o rs , Fre e z e rs , a n d  c e rt a in  in s u la t e d  b u ild in g s  
[ s u c h  a s  wa lk-in -c o o le rs ] .

It  m a n d a t e s  t h e  re c o ve ry  a n d  d e s t ru c t io n  o f t h e s e  h ig h  GWP Gre e n  
Ho u s e  Ga s  b lo wn  fo a m s  a t  t h e  e n d  o f t h e ir life t im e .

We  e xp e c t  o t h e r s t a t e s  t o  fo llo w , le s t  we  h a ve  a  h u g e  le g a c y  o f 
Flu o ro c h e m ic a ls  le a c h in g  in t o  t h e  a t m o s p h e re .  Bu t  wh a t  a b o u t  t h e  
re s t  o f t h e  wo rld ?    Wh a t  le g a c y  a re  t h e y  le a v in g  o u r g ra n d c h ild re n ?
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So  in  c o n c lu s io n :  ”Wh y  is  MF a  Be s t  c h o ic e  t o  re p la c e  
Flu o ro c h e m ic a ls ? ÷
Firs t  o f a ll it  is :

• No t  Pe t ro c h e m ic a l De p e n d a n t
• A m o s t  e fflc ie n t  BA — n o t  o n ly  in  t h e rm a l e fflc ie n c y , b u t  a ls o  

e c o n o m ic a lly !
• It  is  t h e  le a s t  ‡ a m m a b le  o f a ll t h e  n o n -‡ u o ro c h e m ic a ls
• It  is  t ru ly  b e n ig n  t o  t h e  a t m o s p h e re , b e in g  t h e  o n ly  c a n d id a t e  

t h a t  is  z e ro  ODP, GWP, a n d  Vo c  e xe m p t .
• It s  u s e  p e rm it s  t h e  s a v in g s  o f 1  MT o f CO2  e q s  fo r e ve ry  lb  o f 

e c o m a t e  u s e d .
• It  h a s  b e e n  p ro ve n  t o  b e  c o m m e rc ia lly  v ia b le  fo r t h e  la s t  8  

ye a rs
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MF is  o n e  o f t h e  m a n y  wa ys  we  c a n  p ro t e c t  o u r e n viro n m e n t , s a ve  
p re c io u s  n a t u ra l re s o u rc e s , a n d  n o t  le a ve  a n  u g ly  le g a c y  b e h in d .   
Th a n k yo u


