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111 thi r l .  :;ub~nission, 3Pl subrn~itt~:~ w,llet- soli~bility and octanollwater partition coefficient data on this 
clre~n~ciil, IiPA has qucstioneci w~retllel. the values arc corrcct as the reported water solubility is more than 
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I n  addixioii El'A que:;tlons \vherlii.r tllc icicntity ol'thc cl~e~nical  is accurate since tllere is handwritten 
infortnrrtiun on thc pakge. 
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inoleculcs such as this on(:. I'lae~~-fi)r.t', the cstirnated ]<ow of this chenlical using EPIWIN is likely higher 
tllail hit measured due tcr tllr:; 1~11>dt 1's ~ C I I ~ C I ~ C ~  10 overcstinlate the octanol solubility and underestirnate 
thc v~a1t.t- solubility hccausc: of 1.l-c 141rge perf'luorinated cllain contained in the molecule. In addition, the 
ecolour(;iry studies v;ere c~11~cluc~i.1 n csccs:; of  v$atcs solubility and this material is apparently not acutely 
toxic ar. tilt sol~~bilil!,i lirr~it. 
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Fluorochemica l  The  d i s t . r i b u t i o n  c o e f f i c i e n t  of FM 3925, l o t  505, 
between ui-oclanol and water was measured accord ing  
t o  a rnod1.1 i c a t i o n  o f  t h e  E n v i r o n m e n t a l  L a b o r a t o r y  

V 

procedriri! . T b e  d i s t r i b u t i o n  coefficient was determined . 
to be 5 6 , 8 0 0 .  ' I 'his r e s u l t  suggests t h a t  t h i s  mater ia l  ' ; ; 

i-F; liirel:r t o  accumulate in aqua t i c  o r g a n i s m s  t o  l e v e l s  
above s h e  anibi e n t  a q u a t i c  c o n c e n t r a t i o n .  

lnf orniat~on 
Initials: 

1 
__ j 



InLroduct ion - 
Living organisms p o s s e s s  t h e  a b i l i t y  'tc; c o n c e n t r a t e  a n d  
accumulate l i p o p h i l i c  organic  eornpou.nds e f  t2aer directly f rom 
t h e i r  environment o r  from t h e i r  fclod scu lqce ,  a phenomenon w h i c h ,  
i s  wel l  document (1,2). 

In 1975 Neely, e t  a1 ( 3 ) ,  demons t ra t ed  t h a t  t h e  p a r t i t i o n  
cot3ff ic ient  can be used Lo e s t  irna1;e t h i s  bi.c>concentrati.cxn 
po - t en t i a l .  A s  a  r e s u l t ,  i-t  h a s  become z common p rocedure  t o  
e s t ima te  b ioconcent ra t ion  potera t iz~J  f r c a  a compound ' s  g2ar.ti.tion 
o r  d i s t r i b u t i o n  c o e f f i c i e n t .  

Meat hods -- 
The d i s t r i b u t i o n  coef f ic ien t ;  of' Fhl 3925 ,  lot 5 0 5 ,  was d e t e r m i n e d  
by a modif icat ion of t h e  3M E n v i - r o n m e n t a l  L,nbox.a.tory p ro toco l ,  
The modif ica t ions  and unique f e a t u r e s  c f  this s t u d y  a re  dc i sc r ibed  
below. 

Fhl 3925, l o t  505, was used. i n  the dis-b;s il-saat i o n  cne f  f ic ien"l, 
de terminat ion a s  i t  w a s  received w i t h o t :  t any f u r t h e r  p u r i f i c a t i o n  . 
Gals chromatographic a n a l y s i s  o f  this:  ccmpound shows t h a t  t h i s  
co~npound e l u t e s  a s  t h r e e  over!a~~pj.ng pf: alcs ( F i g u r e  1) , The 
co~nbined a rea  of  t hese  peaks  w a s  u sed  -in the determination of 
sample concen t r a t ions .  

Sample a n a l y s i s  w a s  p formed C)II :t J3ewC%et-Pac1xa;1t"d Model 5713 
gas chromatograph, a "Ni elecl.;ran c a p t u r e  de tec to r .  S e p n r a t  i o n s  
were obta ined  using a 6 ft, hy  :1/8 in, 3,D, s t a i n l e s s  s t e e l  
column conta in ing  10% Carbowax . 2 O M  05 E0/80 mesh Cbroanosorh W - A W .  
I n j g c t i o n  porb,  oven and detector  t e m p e r a t u r e s  were s e t "  n t  Z O O " ,  * a  

180 , nnd 300 C . ,  respectively. T h e  FaC; f low ra te  was 30 m l j r n i n .  
of  a 95% Argon 5% methane rnixtu-re ,  $. 

Twi3 2 5 - m l  n-octanol s o l u t i o n s  c ~ f  ;?M 31rIf5 w e r e  added t o  aml~er glass  
j a r s ,  each conta in ing  900 r n l  ol' dc?iox\Fz,ed water, These  n-octanol 
s o l u t i o n s  contained 1000 pprn (0 .O:i.RhI) 2 n d  2000 ppm (0,036M) o f  
FM 3925. High FM 3925 corzceratrat:ions we re ~uSeel because e ' a s l i e r  
a t tempts  a t  determining t h e  d i s t r i b u t i c s n  c o e f f i c i e n t  w i t h  cancen-.  
t r a t i o n s  below 0 . O X M  were u n s u c c e s s f u l  s j nce o u r  a n a l y t i c a l  pro-  
cedures were not s u f f i c i e n t l y  sens: i t i l rc-  t.0 detect: t h e  FM 3925 
r e -ex t r ac t ed  from t h e  water  p h a s e  i n t o  e t  h y  1. acet;at#e, 

The j a r s  used i n  the  d i s t r i b u t i o n  coefl  i c .&e r r t  determination were 
shaken %I6  hours a t  room t e m p e r a t u r e  (123 C ) . The  oc tanol  phase 
was drawn o f f  and t h e  water phase  was p laced  i n  250-rnl polycasbonate 
c e n t r i f u g e  t u b e s  and  cen t r i fuged  a t  1 0 , 0 0 0  rpm (13,700 x C) f o r  
15 minutes ,  Following c e n t r i f u g a t i o n ,  600 ml. of t h e  water p h a s e  
was t r a n s f e r r e d  by p i p e t  t o  a s e p a r a t o r y  f u n n e l  ~ r h e r e  i t  was, :i.m 
t u r n ,  drawn o f f  i n t o  a secor~d scpnra to l -y  f u n n e l  t o  ensure t h e  
renoval  of oc tanol  c o n t a ~ m i n a t i o n  x ransder rcd  by  t h e  p i p e t t i n g  
procedure.  



F i g u r e  1, G r s  Chm.mmatogram of a 5 y 1  i n j e c t i o n  of a 
I ppm s o l u t i o n  of FM 3925 (#081, 7/13/78). 
Pc!aks st 3.83,  4 . 3 4 ,  a n d  4 .88 m i n u t e s  
r l 3 p r e s e n ~  F M  3925. Gas chroma tog rap hi.^ 
c i 2 n d i t x o n s  are g iven  in text. 



The w a t e r  p h a s e  was extracted t h r e e  times w i t h  e t h y l  a c e t a t e ,  
and t he  ethyl acetate e x t r a c t  wa.5; z o r ~ c e ~ - t ~ r a t e d  tc:) 15 r n l  a t  room 
t e m p e r a t u r e  u n d e r  n i t r o g e n ,  Tlne FM 3925 cor rcen t - ra  t i . o n  i n  t h e  
e t l n y l  a c e t a t e  was d e t e r m i n e d  by e l e c t  Ton capt~ , .~re  gas chromatography , 
A t y p i c a l  gas  c h r o m a t o g r a m  of  t h e  water  pbase is shown i.n Figure 2. 
The o c t a n o l  p h a s e  f r o m  t h e  d i s t r i b u t i o r m  zoe ff ici.csnt d e t e r m i n a t i o n  
was n o t  a n a l y z e d  f o r  FM 3925 content; ,  11;s FM 3925 concent;ration 
w a s  assumed t o  b e  unchanged, T h i s  a c ; s t ~ m p t i c - ~ n  w a s  justified s ince  
measurement  of t h e  FM 3925 conten t  fro-rr t h e  o c t a . n o l  phase  f rom 
p r e v i o u s  a t t e m p t s  t o  d e t e r m i n e  the d . i s t r e b l z . t . i o n  c o e f f i c i e n t  h a d  
shown t h a t  t h e  Fh! 3925 c o n c e n t r a t i o n  w a s  n o t  6 e t e c t a b l y  lowered  
b y  water e x t r a c t i o n ,  A gas chrome,togr;~m s h o w i n g  t h e  octawtol p h a s e  
a f t e r  e x t r a c t i o n  i s  shown in F i g u r e  3, 

R e s u l t s  a n d  D i s c u s s i o n s  

FM 3925 c o n c e n t r a t i o n s  i n  the water  phzises s h a k e n  w i t h  t h e  
1 0 0 0  ppm and 2 0 0 0  ppm FM 3925 11--oc:tanal s ~ l u t i ~ n s  were  0.0189 ppm 
and 0 .033  ppm r e s p e c t i v e l y .  T h l  s d a t a  ccYrr-esponds t o  d i s t r i b u t i o n  
c o e f f i c i e n t s  of 5 2 , 9 0 0  and G O ,  f i O Q .  The rlvrtrage c1is t ; r ibwt  ion. 
c o e f f i c i e n t  f o r  FM 3925 i n  n-oct;an.ok/ws te r r  i.s 56 ,  FlQC), 

B a s e d  on t h e  m e t h o d  o f  N e e l y ,  B~*ar;,soo 8d 'I"1;~ir. ( 3 ) ,  t h i s  eorres-- 
p o n d s  t o  a p r e d i c t e d  b i o c o n c e n t ~ ~ a t i o n  f a c t o r  be tween f i s h  muscles  
and  w a t e r  o f  5 0 0 .  Our  l abo ra to ry  f i n d i n b ~ s  a n  t h e  s t r u c t u r a l . l _ y  
s i m i l a r  compound, FM 3422, gave vallues in t h i s  sa.rnc? range ( 4 ) ,  
T o t a l  body  a c c u m u l a t i o n  of FM 3422 i n t c  juver l i l e  c h a n n e l  catfish 

. -  - i n d i c a t e d  a b i o c o n c e n t r a t i o n  f a c t o ~  o f  -1,500, Upon t r a n s f e r  t o  
c l e a r  water ,  there  was 50% clearance o j  the b i o c o n c e n t r a t e d  
FM 3422 w i t h i n  f o u r  d a y s ,  

The l o w e r  d i s t r i b u t i o n  coeffic:i.ent; f o r  FM 3925 cc>mprtred, t o  FA% 3422 b .  

( 5 6 , 8 0 0  v s .  > l o o ,  0 0 0 )  , and t h e  g r ea t e r  water s o l u b i l i t y  b f  PM 3925 
( 0 . 8 2  m g / l  v s .  0 . 0 5  m g / l )  ( 5 1 ,  s u g g e s t  that FM 3925 w i l l  b i o c o n c e n -  i* 
t r a t e  t o  a l e s s e r  e x t e n t  t b n r ~  FM 3422. 
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F i g u r e  2. G a s  Chrornatogram of t h e  water phase from 
an -a-ocLanol/wa-ter d i s t r i b u t i o n  c o e f f i c i e n t  
f ~ r  IiW 3925 ( # 0 8 2 ,  7/13/78). Peaks at 3.81, 
4 - 3 3 ,  and 4 .84  m i n u t e s  are t a k e n  to r e p r e s e n t  
FV 3925,  Gas chromatographic c o n d i t i o n s  are 
g i v e n  i n  text, - 
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Tha limited water s o l u b i l i t y  of' FY 3925 prohib i ted  a 
de:f i n i t i v e  determination o f  the aquatic toxicity of 
t h i s  test m a t e r i i a l .  Both vertebrate and inverteebrate 
LCs0 value8  exce~ed t h e  water s o l u b i l i t y  of FY 3925. 



CONCLUSION - 
The limited water s o l . u b i l i t p  ol' 3'375 j i rohibi ted n d e f i n i t i v e  
detc!rmination of t h e  aquatic tor!c i . tg  of t h i s  t e s t  mate r i a l .  
Both v e r t e b r a t e  and invertebrat .2 LC!jO v a l u e s  exceed t h e  w a t e r  
s o l u t b i l i t y  of I"M 3925. 

INTRODUCTION - 
The t e s t  substance  FM 3925 is an of:l-.wltaj.f;e s o l i d .  Tes ts  
performed on t h i s  m a t e r i a l  evaluated i t s  a-quatic toxicity 
and the data obta ined  form t h e  Saliifs o f  r . b ~ s  repo3.t .. 

A: Aquatic  T e s t i n g  
.nr 

The test p r o t o c o l s  u t  i l f  zed f o r  theat! sttudies were 
modeled a f t e r  that described \by US/EI)A (1975). 

B. Accl imat ion Procedure 

The bluegill sunfish (Esp w m a o l ~ m h i m ~  1 we re c31Psk l ~ k l  n 9 d 
from a pr ivate  hatchery*.  St;ocl~; fis21 were h e l t i  in a 
f iberglass  h o l d i n g  & m k  ..... 91 L 1 .LP .d  tttrith carbow-"Sti~tered 
well water at 14-15 C. A daJ ly ~ c ~ t c ~ p o r i s d  rPr 16 hour& 
l i g h t  and 8 hours dark w i t h  a 3(.3r-min1;a.es trrarssl:tioa 
p e r i o d  was mainta ined throughouTt the a.ccllma&ion and 
testing p e r i o d .  The fish were :Cec?l Tcitra-Mln d a i l y ,  
f o o d  be ing  wi thhe ld  48 laoura 3~r:Lor to sxnd throughout; 
the test p e r i o d .  F i s h  were a c c l i m a t t : d  for  14 days 
p r i o r  t o  t e s t i n g .  

An acute short-term (96-lalour) s t a t i c  b.loss,ssay WILS perfomed 
on FM 3825. Carbon - f i l t e r ed  well wallelr a f  know1 camposition -I 

was used as  t h e  d i l u e n t  (Attacbnent 11, A 1 1  g l a s s  
aquar ia  ( 3 5 x 2 0 ~ 2 0  an) c o n t a i n i n g  16 Liters o f  dilu6.nt; 
or d i l u e n t  p l u s  t o x i c m t  camprit;ed a s9;udy ehmbes. 
Twenty bluegill s u n f i s h ,  u n i f o n a  in r lhe,  were tested 
at  each chemical  concentraltiow. Tesl; P i s k i  were randohly 
a l loca ted  t o  each test ckkmber \xrithisa 3C) minutea Po&f-owlglg 
toxicant a d d i t i ~ n . ~  Bluegill s u n f i s h  experiments were! 
conducted at  20-21 C .  MorLa:ti:ty, tcmpe~;atlar@, d s s o k v e d  
oxygen l e v e l  and pH of a l l  t e s t  s o l u r : i o n s  were m e ~ u r e d  
at 24-hour i n t e r v a l s  or u n t i l  to ta l  nostalitg had occurred ,  
General o b s e r v a t i o n s  re lat ive  t o  bebzivloral changes *" 
were s i m i l a r l y  recorded w11en apl?rops*:'.ate. 

These studies were perfarmed i n  r e p l l c a t e ,  Qrgwisma 
used in t h i s  s tudy  were conside:red t o  Iae generally 
h e a l t h y  and f r e e  of d i s e a s e .  

The Daphnia magna used in t h i s  i3tudy were a'il-)tairzed an 
A p r i l  19,  1978 from the Mogul Corp. T e s t  prstoeal  used  
was t h a t  described by USEPA (1975) ,  

+ D a b l e  F a t t i g  F i s h  H a t c h e r y ,  Drndg ,  N e b r l ~ s k n  

O C c ) m m e r c i a l  F i s h  food of known c l > m p ~ s i t ? - o n  



RESULTS 
\ 

The bluegill suniisb ( r q d ; r -  in t h i s  study 
had an average we igh t  of 0 5 4 . 0  a s .  
The loading  actor for  these eeudies was approx imte l~  
0.63 g/l, pf ow the  maximu rsco nded loading f actoro 
sf 0.8 g / l  Tee t  . temsratur ranged from 18 - 20 C, 
pB va r i ed  from 7.8 - 8 . 2  pH units and oxygen saturation 
at 96 houra In the individual e-eriwsnts were 34 and 568.  

In %$is replicstl'ted study, LC values were not calculated 
since these values would exo88d the water solubility lirnitf, 
o f  FM 3925. (Attsehment 2). 

Thg kphnso q m  s t u d y  aaa conducted at a temperature o f .  
18 $', , pH range 4111 %..2 - I%.'? a~lid a minimal 48 hour oxygen 
so1;uratisn of 7 S R  ProJe~t (~( iS  LC values exceeded t h e  water 
solubility of FM 3925. (~t.tachmg8t 3 ) .  

Tbe dstw reported h e r e i n  arl@ based on studies  performed 
By M ,  T. EZn~Baar~w-t9nxd La H. Pritchard. 
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