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1 . Background
P e n ta c h lo ro p h e n o l en jo y s  w id e sp re a d  use  a s  a wood p r e s e r v a t iv e .
Commercial g rad es  have b een  found to  c o n ta in  up to  2500 ppm c h lo r in a te d
d ib e n z o -p -d io x in s .  The p red o m in an t d io x in  i s  o c ta c h lo ro d ib e n z o -p -d lo x in ,
one o f  th e  l e a s t  to x ic  members. E v a lu a tin g  p e n ta c h lo ro p h e n o l t o x i c i t y
J.n  a n im a ls  r e v e a le d  t h a t  noma untow ard  e i f a c t s  tc tu o r a c n e .  ch icE  ed*™»

^ d is e a s e ,  and  h i s to p a th o lo g ic  a l t e r a t i o n s )  we r e  c a u se d  by  c h lo r in a t ed
.d ibenzo—o -d lo x in  c o n te n t .  P u r i f i e d  p e n ta c h lo ro p h enol  d id  no t  p ro d u ce
th e s e  e r f e c t s .  1------------ -
The b a s ic  m o le c u la r  's t r u c t u r e  o f  d lb e n z o d io x in  I s  g iv e n  in  F ig u re  1 , 
a lo n g  w ith  a c o n c is e  summary o f  th e  to x ic o lo g y  o f  th e  fa m ily  o f  c h l o r i ­
n a te d  d lb e n z o d io x in s . JIhe m ost to x ic  member o f  th e  fa m ily , 2 .3 .7 .8 -  
te t r a c h lo r o d ib e n z o d to x in  (TCDD), was d is c o v e re d  a s  an  impu r i t y  , in  th e  
B dfgTclfle ¿.¿¡».p-i ana lfcs p re s e n c e  I n th e  env iro n m en t has ¿ocuased  
a t t e n t i o n  on th e  e n t i r e  sp e c tru m  o t  d io x in s .
The p ro b a b le  mode o f  fo rm a tio n  o f  OCDD (o c ta c h lo r o - d io x in )  under p en ta  
m a n u fa c tu r in g  c o n d i t io n s  i s  shown In  F ig u re  2. L ess h ig h ly  c h lo r in a te d  
d io x in s  co u ld  be form ed from low er c h lo r in a te d  p h e n o ls . O th er im p u r i t ie s  
known o r  assum ed to  b e  p r e s e n t  In  com m ercial p e n ta  a r e  shown in  F ig u re  3.

2. E nv iro n m en ta l C o n s id e ra t io n s
TCOD (and  p ro b a b ly  o th e r  d io x in s )  was found to  be im m obile in  s o i l s ,  n o t 
r e a d i ly  ta k e n  up by p l a n t s ,  s u b je c t  to  p h o to d e c o m p o s itio n , p e r s i s t e n t  and 
o n ly  s lo w ly  d eg rad ed  in  s o i l s .  D e s p ite  th e s e  p r o p e r t i e s  e f f o r t s  to  f in d  
TCDD in  s o i l s  h e a v i ly  t r e a t e d  w ith  h e rb ic id e s  found f a r  l e s s  TCDD th an  
e x p e c te d . Most a n a ly s e s  to  e s t a b l i s h  i t s  p re se n c e  in  w i l d l i f e  have been 
n e g a t iv e .  A w id e ly  p u b l ic iz e d  f in d in g  o f l e s s  th an  one ppb in  V ietnam ese 
f i s h  i s  s u s p e c t .
P e n ta c h lo ro p h e n o l was f i r s t  im p l ic a te d  in  1957 when m i l l io n s  o f b r o i l e r s  
d ie d  w ith  symptoms o f  e x c e s s iv e  p e r i c a r d i a l  f l u i d  ( " c h ic k  edema d i s e a s e " ) .
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C e r ta in  fe e d  f a t s  w ere  im p l ic a te d  and tr a c e d  to  b y -p ro d u c t ta l lo w  
( f l e s h in g  g re a s e s )  re c o v e re d  from  h id e s  t r e a t e d  w ith  t r i -  and p e n ta -  
c h lo ro p h e n o l p r e s e r v a t i v e s .
Concern h as  b een  e x p re s se d  t h a t  OCDD (m ajo r d io x in  la p e n ta )  m ight be 
r e a d i l y  red u ced  to  th e  mo r e  to x ic  h e x a c h lo ro d ib e n ro d io x in  in  th e  e n v iro n ­
ment b u t t h i s  h as  n o t  been  d e m o n s tra te d . Meager r e p o r t s  on m ig ra tio n  o f 

'd io x in s  in to  s o i l  from  p e n ta - t r e a t e d  wood p o s ts  g iv e  n e g a t iv e  f in d in g s .
Htmtan S a fe ty
HCDD ( h e x a c h lo r o - d io x in ) , w hich i s  p re s e n t  in  com m ercial p e n ta ,  h as  been 
shown in  a n im a l t e s t s  to  c a u se  c h lo ra c n e . R e p o rts  o f  in c id e n c e  o f  
c h lo ra c n e  i n  humans engaged i n  m a n u fa c tu re  and u se  o f  p e n ta  in  wood 
tr e a tm e n t  a r e  c o n f l i c t i n g .  The EPA i s  co n d u c tin g  a  su rv e y  o f  wood­
t r e a t i n g  o p e r a t io n s .  M onsanto i s  i n  th e  p ro c e s s  o f  exam in ing  I t s  own 
m e d ic a l r e c o rd s  and  I n d u s t r i a l  h y g ie n e  p r a c t ic e s -  i n  t h e  m a n u fa c tu r in g  
d e p a rtm e n t.

4 . A n a ly s is  o f  M onsanto P e n ta
A n a ly t ic a l  te c h n iq u e s  fo r  th e  m inor c o n s t i tu e n t s  o f  p e n ta  have changed  
c o n t in u a l ly  s in c e  1970. The p r e s e n t  b e s t  te c h n iq u e  c o n s i s t s  o f  
I s o l a t i n g  n o n -p h e n o lic  com ponents by a lum ina column chrom atography  and 
a n a ly s i s  by e l e c t r o n - c a p t u r e  GC w ith  c o n f irm a tio n  by  c a se  s p e c tro s c o p y . 
L im ited d a ta  on o u r  p ro d u c tio n  p e n ta  in d ic a te s  no TCDD and no p e n ta -  

*<lioKlns d e t e c t a b l e  i n  o u r  p ro d u c t ,  hexa- ,  n e p ta — and o c t a - d i o x i n s a F e 
jb o u i: I3 'T 2UU an a  ouu DPml  In te r£ c ren ce a "" Ir^ a as sH sp cc tro m e trY  p ro c e d u re  
have to  d a te  n o t p e rm it te d  an  e s t im a t io n  o f ' th e  l e v e l  o f  c h lo r in a te d  
d ib e n z o fu ra n s . No in f o rm a t io n  on " p r e - d io x in s ” ( o r  t h e i r  p o s s ib le  to x ic  
p r o p e r t i e s )  i s  a v a i l a b l e  e x c e p t th e y  a r e  known to  be  p r e s e n t .

5. D iox in  Removal
rU nxjna ran  he removed from  p e n ta  ( to  a p p re c ia b ly , l e s s  th an  30 ppm t o t a l )  
by r e c r v s t a l l i z a t i o n  o r  bv d i s t i l l a t i o n .  C ost o f  a d i s t i l l a t i o n  i n s t a l ­
l a t i o n  w ould be h ig h  ( e s t .  $8M) and added p ro d u c tio n  c o s t  would be 20-25c 
p e r  pound.

6. B io lo g ic a l  T e s ts
P e n ta  has anLD5Q o f  270 mg/kg in  r a t s .  At l e v e l s  below  th e  l e t h a l  dose 
p e n ta  g iv e s  p o s i t i v e  re sp o n se  in  c h ic k  edema t e s t i n g  and p o s i t i v e  acne 
re sp o n se  in  th e  r a b b i t  e a r  t e s t .  A number o f  e x p e r im e n ta l ly  p roduced  p e n ta  
sam ples ( la b  and p la n t )  have shown low er re s p o n s e , b u t on ly  d i s t i l l e d  p e n ta  
showed no re s p o n s e .  T here  i s ,  how ever, a d i s t i n c t  d is c re p a n c y  in  th e  
c h ic k  edema t e s t s  in  t h a t  th e  re s p o n s e  found f o r  com m ercial p e n ta  was 
g r e a t e r  th a n  c o u ld  be ac c o u n te d  f o r  by th e  d io x in s  p r e s e n t .
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I1 l, IIIi
P o l i t i c a l  C lim a te
E n v iro n m en ta l g roups a r e  p r e s s in g  lo u d ly  fo r  b ann ing  2 ,4 ,5 -T  and o th e r  
d io x in - c o n ta in in g  h e r b ic id e s  ( e .g .  a  f u l l - p a g e  a r t i c l e  r e p l e t e  w ith  
c a r to o n  in  th e  W ashington P o s t ,  1 -2 5 -7 6 , p a r t ly  funded  by th e  Fund fo r  
I n v e s t i g a t i v e  J o u r n a l i s m ) . H ence, th e  EPA Is  u n d e r p o l i t i c a l  p re s s u re  
d e s p i te  th e  n e g a t iv e  f in d in g s  o u t l in e d  above. P en ta  i s  t a r r e d  by th e  i 
same b ru s h  s in c e  i t  c o n ta in s  d io x in s ,  t frouah th e  h ig h ly  to x ic  TCDD ia  
g e n e r a l ly  re c o g n iz e d  to  be a b s e n t . EPA i s  concerned  ab o u t p e n ta -d lo x in ,:  
b u t we h ave  n o t  found I t  in  p e n ta  by o u r  b e s t  te c h n iq u e s .  EPA has J
r e q u e s te d  i t s  S c ie n c e  A d v iso ry  Board to  rev iew  th e  h e a l th  h az a rd s  ch a rg ed  
to  p e n ta ,  th e  econom ic im p ac t o f  c a n c e l l in g  p e n ta  on a  u se  b a s i s ,  and i 
h e a l th  im p l ic a t io n s  o f  u s e  o f  a l t e r n a t i v e  wood p r e s e r v a t iv e s .  I

I
Dow C hem ical h a s  comip*»*^*! f eed , a d i s t i l l e d  p e n ta c h  lo r o  p h en o l w ith  30 I 
ppm (m ax.) t o t a l  d io x in s  and h a s  u rg ed  EPA to  r e s t r i c t  p ro d u c tio n  to  t h i s  
ty p e  o f  m a t e r i a l .  O th e r  p ro d u c e rs  f e e l  t h a t  th e  ty p e  o f  d io x in s  i n  p e n ta  
p d se  no p ro b lem  i f  u s e  i s  r e s t r i c t e d  to  wood t r e a t i n g  f o r  o u td o o r  u s e .  j
R esearch  P la n s
R esea rch  w i l l  c o n c e n t r a te  on th e  a r e a s  o f  i n d u s t r i a l  h y g ie n e  and th e  !
a n a ly s i s  and  b i o l o g i c a l  t e s t i n g  o f  m inor c o n s t i tu e n t s  a s  fo l lo w s :
a .  The n a tu r e  and e x te n t  o f  h e a l th  p rob lem s, i f  an y , i n  th e  c h lo r o -  

p h e n o l, p e n ta  and  Santophen®  1 u n i t s  w i l l  be  found  and p re v e n tiv e  
m easures recommended i f  n eed ed ;

b . P e n ta  w i l l  be s e p a r a te d  in to  p h e n o lic  and n o n -p h e n o llc  com ponents 
f o r  i n d iv id u a l  b i o - t e s t i n g  In  an  a tte m p t to  c l a r i f y  an o m alies in  
o u r  p r e s e n t  a n a l y t i c a l / t o x i c o l o g i c a l  c o r r e l a t i o n s ;

c . The te c h n iq u e  o f  l i q u i d  ch ro m a to g rap h ic  s e p a r a t io n s  w i l l  b e  used  [
to  b e t t e r  i d e n t i f y  m inor com ponents ( p a r t i c u l a r l y  " p r e - d io x in s "  and 
c h lo r in a te d  d lb e n z o fu ra n s )  an d , to  th e  e x te n t  p o s s ib l e ,  p ro v id e  
sam p les f o r  t o x i c o lo g ic a l  t e s t i n g ;  ' ,i

d . D io x in s  a n a ly s e s  w i l l  be  o b ta in e d  f o r  a l l  p ro d u c ts  from th e  c h lo r o -
• p h e n o ls  com plex w nere d a ta  now la  a d m it te d ly  s k e tc h y ; r r — 1 , - - ie .  Some e f f o r t  w i l l  b e  expended on I n v e s t ig a t io n  o f  m ig ra tio n  o f  d io x in s  

from  t r e a t e d  wood in to  th e  su rro u n d in g  s o i l ;
f .  M onsanto w i l l  p a r t i c i p a t e  in  governm ent co m m ittees on d io x in s  r e s e a rc h  

and p o s s ib le  ro u n d -ro b in  a n a l y t i c a l  t e s t i n g .
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The econom ic« o f  S an tophen  1 m a n u fac tu re  depend to  a  marked e x te n t  on 
m a n u fa c tu re  o f  p e n ta  from  b y -p ro d u c ts  o f  th e  S an tophen  p ro c e s s .  R esearch  
i s  u n d er way on a p ro c e s s  to  l e s s e n  t h i s  b y -p ro d u c t fo rm a tio n  a p p re c ia b ly .

W. B. Bennet

D. P . Roman
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