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8 .  F. COODRICH CHEMICAL COMPANY 
l n t e  r-Otga n l z a  c i o n  Cor r e spondence  

To : W .  E. McCormtck Dace:  March 24, 1969 

Loca t ion:  Akron From: L . B .  C r i d e r  

Sub j a c  t: Sorpe New I n f o m t i o n  on the Re la t ive . .Tox lc i ty  of Vinyl 
Chl or i de  Monomer 

Our cone f nu f ng 
v i n y l  chloride 
fn Europe that 
Symporlum 011 Aerorol 
(April, 1964 p. '44) 
of vinyl chloride am 
VCL.moaomar waa foun 

These COuClU8iOU8 were b 
These t e a t s  Included 100 
of 0.5, 1.5 and 8, 120 ankrrale of each 
type ( in  groups of 10) were ays .  These tests showed 
t h e  f o l l o w i n g  r e s u l t s ;  

f the l f t e r a t u r e  for informa t i o n  concerning the t o x i c i t y  of 
har revealed that a cons iderable  amount of vork has been do- 

l e  I n s t i t u t e  in Frankfort.  
i neap igs  a t  couceotra  tions 

increased  the mobi l i ty  o 
however, t h i s  dfd a o t  occur. 

2. Growth func t ion  was n o t i n f l u e a  

4. The autopsy of a l l  test  anfmels showed 
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HCl produced a t  LOOO'C. were measured: 

co COCL 3 HC 1 
l g  V i n y l  C h l o r i d e  - 39.5mg + 0 . l l m g  +102mg 
' P r o p e l l a n t  1 L  L.5mg + 7.0Omg +94mg 

P r o p e l l a n t  1 2  _____c L.Smg + 2 . 4 0 m g  +79mg 
L g  P r o p e l l a n t  114 - 0 . 8 m g  + 1 2 . 0 O m g  +59mg 
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rhc propellants t e s t ed  were o n l y  p a r t i a l l y  decomposed b y  the method used. The 
r e s u l t s  do show, however, t h a t  the amount o f  phosgene produced from VCL monomer is 
much Lower t h a n  the o the r  p r o p e l l a n t s .  With complete burning of 100 grams of  VCL 
gas  F n  a flame a t  1OOO'C fn a room having a c a p a c i t y  of 50 M3 the  concen t t a t lon  of 
phosgene would be 0.05 ppm, well below the ppm MAC. VLnyl ch lo r ide  monomer is the 
only halogenated p rope l l an t  that passes  t h i s  t e s t  where the  combuetion products a r e  
below the MAC for carbonyl ha l ide .  

.. 

The r e l a t i v e l y  low t o x i c i t y  of VC1 monomer as shown by the  work a t  B a t t e l l e  i n  Europe 
has c e r t a i n l y  had some influence on i t  wide acceptance a s  a n  s e r o s a l  p rope l l an t .  About 
20 # ' s / y r  of VCl monomer is  now being  used i n  a e r o s o l  products .  
u s e  i n  a e r o s o l  p rope l l an te  amounts t o  1.5 M # ' s / y e a r .  

BFG s a l e s  f o r  end 

The people i n  the  cosmctfcs t r ade  have been concerned abou t  the poss ib l e  t o x i c i t y  of 
these p r o p e l l a n t s .  Some c a l c u l a t i o n s  have been made t o  show the  concent ra t ion  of 
p r o p e l l a n t  in  a t y p i c a l  small h a i r  d r e s s e r s  room. When VCl monomer is used a s  the  
p r o p e l l a n t  fa a h a i r s p r a y  and the operator t r e a t 8  20 customers i n  a n  8 hour period 
the  average conceatratloa of VCl mOnOQler is ?SO ppm by volume. 
the d u r a t i o n  of rpruying  Fs long (3 minutes) the concentration m y  be as hfgh as 
1400 ppm. 
of VCl mommer equa l  t o  o r  g r e a t e r  t han  the  level i a ' o u r  polys. 

In some cases  where 

A l l  of t h i s  suggests t h a t  beauty  o p c r a t o r s  may be  exposed t o  concentrations 

I f e e l  that  t h e  work a t  Battelle is  most s i g n i f i c a n t  w i t h  r e s p e c t  t o  our over a l l  
concern abou t  t h e  t o x i c i t y  of VCL monomer and Its p o s s i b l e  imp l i ca t ion  i n  causing 
- ? c a l c i f i c a t i o n  of bone t i s s u e .  

I have 
3sked Bob Meyer to  con tac t  the a p p r o p r i a t e  people a t  Battelle i n  Frankfor t  t o  o b t a i n  
the complete d e t a i l s  of t h e i r  s tudy .  

They had a t o t a l  of 360 t es t  animals exposed f o r  
30 days t o  mouoaer l e v e l s  uuch h ighe r  than  any of our tes t ing  at: Ket te r ing .  6 

Now to a s l i g h t l y  d l f f e r e n t  s u b j e c t .  I have ta lked  t o  t h e  people i n  monomer s a l e s  
about t h e  use of t r a c e  f n h i b i t o r s  i n  VCl monomer. 
Hooker and Panasote, a r e  now us ing  i n h i b i t o r s .  Hooker is u s i n g  2 ppm of phenol in 
t h e i r  bu lk  polymer iza t ion  process. 
of hydroquinone. 
It  might be worthwhile t o  check w i t h  DF. Dinman t o  see i f  t h e s e  two companies were 
included in the MCA survey and i f  they  showed Lower , i nc idence  of the hand problem. 

'Two o f  our  monomer customers, 

I n  t h e i r  aqueous systems they use the same l e v e l  
Panasote i s  u s i n g  25 ppm of phenol a s  a n  i n h i b i t o r  i n  t h e i r  monomer. 

. I f  you would l i ke  more d e t a i l s  on the  use of VCl monomer i n  a e r o s o l  propel lan t  o r  the 
use of t r a c e  i n h i b i t o r s  i n  VC1 monomer I would sugges t  t h a t  you con tac t  J i m  Wolff o r  
B i l l  Schloenbach i n  our monomer s a l e s  group in Cleveland. 

&& L.B. Crider  f.3 
cc :  O.F. Beckxaeyer 

J . E .  J a n s e n  
C.H.  L u f t e r  
J . L .  Nelson - E.W. Harrington 
F.L. Ramp 
D r .  R . H  Wilson 
R . D .  S c o t t  
R . J .  Wolf 
B . M . G .  Zwicker 
Technical Council 
F i l e  ( 2 )  
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B.F.GOODRICH CHEMICAL COMPANY 
In t e r  -0rga niza t ion Cor respondence 

To : W .E - McCormick Date: March 24, 1969 

Loca t ion: Akron From: L.B. Crider 

Sub1 ac t: Some New Information on the Relative. .Toxicity of Vlnyl 
Chloride Monomer 

Our cont inuing r informa t i o n  concerning the tox ic i ty  of 
vinyl  ch lo r ide  
in Europe that 
Symposium on Aa 
(April, 1964 p. 

8 ,  120 animals of each 
type ( i n  groups of 10) w e r e  expos days.  These tests showed 
the  following r e s u l t s ;  

1. No devia t ions  from norma 
of VCl monoamr. Inhala  
increased the mob 11. i t y  o 
however, t h i s  did not  oc 

2 .  Growth function was not inf lue  

3. The blood pa t te rns  of a l l  animals 

4. The autopsy of a l l  test aninrals showed i c a l  changes. 

v inyl  chlor ide 
of white m i c e  

y observed and 
ogical  changes. 

resences of 0 

Another study a t  B a t t e l l e  was to inves t iga te  the amount of 

chloride,  Freon 11, Freon 12 and Freon 114 was ca r r i ed  out i n  t 
a t tempera tures 
HCl produced a t  LOOO'C. were measured: 

co cWl3  HC 1 
Lg Vinyl Chloride - 39.5mg + O . 1 1 m g  +102mg 
l g  Propel lent  11 : L.Srng + 7.0Omg +94mg ' 1g Propel lant  12 1 . 5 m g  + 2 . 4 0 m g  +79mg 
Lg Propel lant  114 - 0.8rng + L2.OOmg +59mg 



The propel lan ts  cested were only p a r t i a l l y  decomposed by  che method used. The 
r e s u l t s  d o  show, however, t h a t  the amount of phosgene produced from V C l  monomer is . much lover  Chan the ocher propellancs.  With complete burning of LOO grams o f  vci - g a s  i n  a flame ac 100O'C in Q room havlng a capaci ty  of 50 M3 the concentration of 
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phosgene would be 0.05 ppm, w e l l  below the p p m  MAC. Vinyl chlor ide monOmer is the 
only halogenated propellant tha t  passes  chis t e s t  w h e r e  the  combustion products a r e  
below the MAC f o r  carbonyl hal ide.  

The r e l a t i v e l y  l o w  tox ic i ty  of VCl monomer a s  shown by the work a t  B a t t e l l e  i n  Europe 
has c e r t a i n l y  had s01111e Influence on i t  wide acceptance a s  an aerosa l  propellant.  Abour 
20 M#'s/yr of VCL monomer f s  now being uaed in aerosol  products. BFG sa l e s  for end 
use in aerosol  propel lants  amounts t o  1.5 M #'s /year .  

The people  in the C O 8 ~ t i C S  t rade have been concerned about the  possfble tox ic i ty  of 
these propel lan ts .  Soate ca lcu la t ions  have been made t o  show the concentration of 
propel lan t  i n  a typical  8-11 h a i r  d ressers  room. When VC1 monorner is used a s  the 
propel lan t  i n  a hair8pray and the operator t r e a t @  2 0  cuatomars i n  an 8 hour period 
the average concentration Of VCl monomer is p50 ppln by volume. In some cases where 
the du ra t ion  of spraying is  long <3 minutes) the concent ra t ion  may be a s  high ae 
1400 ppm. A l l  of t h i s  suggests t ha t  beauty operatoys may be exposed to  concentrations 
of V C l  m0Do-r equal t o  o r  g rea t e r  than the l eve l  in'our polys.  

I f e e l  that the work a t  Ba t t e l l e  is most s ign i f i can t  wi th  respec t  t o  our over a l l  
concera about the  tox ic i ty  of V C l  monomer and its poss ib le  implicat ion in  causing 
d e c a l c i f i c a t i o n  of bone t i s sue .  They had a t o t a l  of 360 test animals exposed for 
100 days to  monomat l eve l s  uuch higher than any of our  t a s t i n g  a t  Kettering. I have 
asked Bob Meyer to contact  the? appropriate  people a t  B a t t e l l e  in Frankfort  t o  obtain 
the complete detcri ls  of t h e i r  study. 

Now t o  a s l i g h t l y  d i f f e r e n t  subject .  I have talked t o  the  people i n  monomer s a l e s  
about the use of t r ace  inh ib i tors  i n  V C l  monomer. -*Two of our monomer customers, 
Hooker and Panasote, a r e  now using inh ib i tors .  Hooker is using 2 ppm of phenol t n  
t h e i r  bulk polymerization process. In t h e i r  aqueous systems they use the same leve l  
of hydroquinone. Panasoce is using 25 p p m  of phenol a s  an inh ib i to r  i n  the i r  monomer. 
It might be worthwhile co check with Dy.  D i n m a n  t o  see if these two companies w e r e  
included i n  the MCA Burvey and i f  they showed lower incidence of the hand problem. 

(- 

. If you would l i k e  more d e t a i l s  on the use of V C l  monomer i n  aerosol  propellant or the 
use of t r a c e  Inh ib i to r s  i n  VCl monomer I would suggest t h a t  you contact J i m  W o l f f  or 
B i l l  Schloenbach I n  our monomer sal e s  group in Cleveland. 

L.B. Crider G E 
8 

*- 
cc: O.F. Beckmeyer 

J . E .  Jansen 
C . H .  Luf ter  
J . L .  Nelson - E . W .  Harrington 
F.L. Ramp 
D r .  R.H Wilson 
R.D. S c o t t  
R.J. Wolf 
B.M.G. Zwicker 
Technical CounciL 
F i l e  ( 2 )  
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