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Because they can be d e te c te d  by the  same .a n a ly tic a l  methods, and because some su sp ec t th a t  they may have s im ila r  b io lo g ic a l  e f f e c t s  to  DDT, p o ly c h lo r in a te d  b ipheny ls in  the environm ent (PCBs) have become a cause o f concern . I t  i s ,  th e re fo re , im portan t to  p re se n t data  to  show th a t  FCBs do d isa p p e a r from the environm ent.
Probably the most e f f e c t iv e  way to  do th i s  Is  to compare what has been pu t In to  the environment w ith what i s  found th e re  now. This can b*e done in  the  fo llow ing way:
The commercial PC3 p roducts  a re  m ixture o f c h lo rin a te d  b iphenyl homologs co n ta in in g  from one to ten  atoms o f  c h lo rin e  p e r  b ip h e n y l' m olecule. I f  th e re  were no d eg rada tion  in  the  environm ent, o r  i f  a l l  homologs degraded a t  the same r a t e ,  the  r a t i o  o f  homologs in  "aged environm ental samples" (samples taken a t  a d is ta n c e  from a known sou rce) should be the  same as th a t  In  the  p roducts i n t r o -  - duced in to  the environm ent. On the  o th e r  hand, i f  th e  homolog r a t i o  in  "aged environm ent samples" d i f f e r s  from th a t  o f  m a te r ia l produced, some p rocess must be o p e ra tin g  in  the environm ent to remove d i f f e r e n t  homologs a t  d i f f e r e n t  r a t e s .  Monsanto, the so le  U. S. p roducer, r e c e n t ly  re le a s e d  d a ta  on i t s  s a le s  o f  the  v ario u s commercial g rades o f  PC3 fo r  the  y ea rs  1957-72. R est- of-w orld  s a le s  by o th e r  producers and p ro d u c tio n  b efo re  1957 probably re p re s e n t a s im ila r  product mix. Using the Monsanto data  and known homolog ana ly ses o f  each o f the  commercial g rad es , the percen tage o f each hcmolog In  the t o t a l  U. S. p roduction  can be c a lc u la te d .
The o th e r  re q u ire d  datum i s  an e s tim a te  o f  the homolog d is t r ib u t io n  in  "env ironm entally  aged sam ples." A nalysts experienced  in  th i s  f i e ld  g e n e ra lly  ag ree  th a t  m a te r ia l recovered  from such samples is  s im ila r  to  A roclor 1254 o r  l2cO, the  Monsanto trad e  name fo r  m ix tures o f  PCBs w ith c h lo rin e  co n ten ts  corresponding to  an average o f f iv e  and s ix  c h lo rin e  atoms p e r b iphenyl m olecule re s p e c t iv e ly  (1 -8 ) . In o rd e r to p re se n t a co n se rv a tiv e  comparison and because most a n a ly s ts  c i t e  A roclor 125^, we s h a l l  use the  homolog co n ten t o f  th a t  m a te r ia l in  our com parison.
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The homolog co n ten ts  o f  the  m a te r ia l  produced in  th e  U. S.from 1957 to 1971 and th a t  o f  A roclo r 1254 a re  ta b u la te d  below:
}

1

Homolog

0 1 2 3 4 5 6 7 8
U. S. S ales 1957 - 1971 . .

.0 .1  1 .3 14.8 29-9 21 .9 . 16.1 10.5 4 .2 1 .1

A roclo r 1254 *

¿ . 1  ¿ . 1 ¿ .5 1 21 48 23 6 ND

I t  i s  apparen t th a t  th e  homolog r a t i o  o f  the  m a te r ia l so ld  i s  q u ite  d i f f e r e n t  from th a t  o f  A roclor 1254. There must, th e re fo re ,  be one o r more p ro cesses  in  the  environment which remove the lower homoiogs a t  much g r e a te r  r a t e s  than the h ig h e r  ones. The p re c is io n  o f the  data  i s  too low to  perm it a c c u ra te  c a lc u la t io n s  o f  the r e l a t iv e  r a te s  o f  lo s s .  However, i t  would appear th a t  the homologs co n ta in in g  le s s  than four c h lo rin e  atoms may be degraded a t  r a te s  approx im ate ly  th i r ty  tim es those  fo r  the f iv e  and s ix  c h lo rin e  homologs. L abora tory  d a ta  which we hope to p u b lish  l a t e r  show th a t  the r a te  o f  b a c te r ia l  deg rad a tio n  I s  an In v erse  ¿'unction o f  the c h lo rin e  co n ten t fo r  PCBs and m ight, th e re fo re , be one o f the  d eg rad a tlv e  p ro cesses  re sp o n s ib le  fo r  the r e l a t iv e  decrease in  the lower homologs.
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WHAT HAPPENS TO PCDs III THE ENVIRONMENT?

1. PCBs ARE MAN MAOE.

2. WE CANNOT DETERMINE IF THEY DEGRADE IN 
THE ENVIRONMENT FROM THE TOTAL CONCENTRA­
TIONS FOUND THERE.

3. THE PCBS ARE MIXTURES OF HOMOLOGS..

THEREFORE, COMPARISON OF HOMOLOG RATIOS 
IN "ENVIRONMENTALLY AGED SAMPLES" WITH 
HOMOLOG RATIOS IN MATERIAL PRODUCED CAN 
BE USED TO GAIN INSIGHT AS TO WHAT IS 
HAPPENING IN THE ENVIRONMENT.
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HOU DO UE GET THE DATA NEEDED?

1. PRODUCTION FIGURES FOR ALL MONSANTO 
PCD PRODUCTS AND HOMOLOG CONTENT OF 
EACH PRODUCT ARE AVAILABLE FOR 1957- 
71. WE USE THESE DATA TO CALCULATE 
HOMOLOG RATIOS FOR 1957-71 PRODUCTION.

2. EUROPEAN PRODUCERS HAKE SIMILAR 
PRODUCTS IN ABOUT THE SAME RATIOS 
AS MONSANTO.

PRODUCTION BEFORE '57 WOULD NOT 
AFFECT THE FIGURES GREATLY SINCE 
PRODUCT RATIOS WERE SIMILAR AMD 
PRODUCTION SMALLER.

4. ANALYSTS GENERALLY AGREE THAT
MATERIAL FOUND IN "AGED ENVIRONMENT­
AL SAMPLES" IS SIMILAR TO AROCLOR 
1254 OR IN RARE CASES EVEN TO 
.AROCLOR 1260.
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A COMPARISON OF THE HOMOLOG RATIOS FOR PCBs SOLD 

WITH THOSE FOUND IN AGED ENVIRONMENTAL SAMPLES

HOMOLOG

* 0 1 2 3 4 5 6 7 8

U.S. SALES n , 
’57 - '71 0,1 1.3 14.8 29.9 21.9 16.1 10.5 4.2 1.1*

AROCLOR
1254 <•* <.l <.5 1 21 48 23 6 NO
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CONCLUSIONS

T. THERE ARE MARKED DIFFERENCES- 
BETWEEN THE RATIOS OF HOMOLOGS . 
IN PCBs FOUND IN "AGED ENVIRON­
MENTAL SAMPLES" AND THE RATIO 
OF HOMOLOGS FOR MATERIAL 
PRODUCED.

2. THESE DIFFERENCES CAM .BEST BE 
EXPLAINED BY ASSUMING THAT THE 
PCBs WITH 3 OR LESS CHLORINE 
ATOMS PER MOLECULE DEGRADE MUCH 
MORE RAPIDLY THAN THE HIGHER 
HOMOLOGS.

3. THE HOMOLOG RATIO DATA DO NOT 
GIVE INFORMATION ON THE RATE OF 
DEGRADATION OF HIGHER HOMOLOGS. 
HOWEVER, SEMI-CONTINUOUS ACTIVATED 
SLUDGE TEST DATA SHOW THAT THESE 
TOO DEGRADE BUT AT A SLOWER RATE.
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