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A FLOW-THROUGH SYSTEM FOR TESTING OIL DISPERSANT TOXICITY

M. BAZZON1 , R. CABRIDENC1 , H. LEPAILLEUR1 , C. BOCARD2 , G. CASTAING2 , 
and C. GATEELIER2

The t o x i c i t y  o f  t h r e e  o i l  d i s p e r s a n t s  was i n i t i a l l y  a s s e s s e d  by a 
s in g le  b io assay  in  which th e  brown shrim p Crangon crangon was exposed to  a 
ra n g e  o f  c o n c e n t r a t io n s  o f  th e  d i s p e r s a n t  in  s e a w a te r ,  and th e  48 h LC50s 
w ere d e te rm in e d . In  a  l a t e r  s t a g e ,  in  o rd e r  to  e v a lu a te  th e  a d d i t i o n a l  
environm ental im pact o f th e  u se  o f d is p e rs a n ts  on an o i l  s l ic k ,  a d d it io n a l  
t e s t s  were c a r r ie d  out based on th e  com parison o f th e  to x ic i ty  o f  p h y s ic a lly  
and chem ically  d isp e rsed  o i l  under id e n t ic a l  c o n d itio n s  o f  a g i ta t io n .
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IWTRODÜCTICK

Although a  con tinuous-d i l u t i on system  i s  an a p p ro p ria te  s im u la tio n  of 
th e  n a tu r a l  d i s p e r s io n  o f a  t r e a t e d  o i l  s l i c k  in  n a tu r e  , such  a  p ro c e d u re  
was found to  he im p ra c tic a l fo r  ro u tin e  a p p lic a tio n . T herefore  a l l  t e s t s  a re  
p r e s e n t l y  s t i l l  b a s e d  on t h e  e x p o s u r e  o f  o r g a n is m s  t o  f i x e d  t e s t  
co n cen tra tio n s  o f  o i l /d is p e r s a n ts  f o r  a  f ix e d  tim e  w ith  d e te rm in a tio n  o f  th e  
m o r ta l i ty  a f t e r  one, two or th re e  days o f  exposure.

MATHÍIALS AHD ME3ÜHOES

In  th e  p r e s e n t  s tu d y  th e  c o n c e p t o f  c o n tin u o u s  d i l u t i o n  o f  d is p e r s e d  
o i l  from th e  su rfa c e  in to  th e  upper p a r t  o f th e  w ater column was ap p lied  by

P ig . 1. Continuous d i lu t i o n  system  s im u la tin g  d isp e rs io n  o f a  t r e a te d  
o i l  s l i c k .
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u s in g  a  g la s s  c y c lin d r ic a l  v e s se l provided a t  th e  bottom  w ith  an overflow  
p ip e  and, a t  th e  s u r f a c e  w ith  a  p ip e  s u p p ly in g  c le a n  s e a w a te r .  M ixing  i s  
o b ta ined  by a  r in g  a g i ta to r  which induces rh y th m ica l sp la sh in g  a t  th e  w ater 
s u r f a c e  (P ig . 1 ) .  T h e v e r t i c a l  f lo w  in  th e  v e s s e l  i s  g e n e ra te d  by th e  
combined e f f e c t s  o f th e  r in g  a g i ta to r  and th e  o verflow  o u tpu t. Two d i f f e r e n t  
ty p es  o f v e s s e ls  have been used : a  sm a lle r  model which i s  therm oregu la ted  
and a  la rg e r  one which can hold 30 shrim ps o r f i s h e s  fo r  b io assay s in  a 
te m p e ra tu re -c o n tro lle d  room.

RESOUS AND CCHC1ÜSICHS

E x p e r im e n ta t io n  r e v e a le d  t h a t  th e  d e c re a s e  in  c o n c e n t r a t io n  in  th e  
v e s se l o f any homogeneously mixed compound w ith  an i n i t i a l  co n cen tra tio n  
o f Xq g . l" 1 fo llo w s an equation  o f th e  type : x = x0e-D^. I t  can be assumed 
t h a t  in  c a se  o f  an im m ed ia te  and c o m p le te  e m u ls io n  o f  th e  o i l ,  _i.e. a 
p s e u d o - s o lu b i l i z a t i o n ,  th e  d i s p e r s io n  o f  th e  o i l  w ould fo l lo w  an id e a l  
ev o lu tio n  w ith  86.5 % recovery  a f t e r  4 h o f  exposure.

Table I .  T o x ic i ty  o f  th r e e  o i l  d i s p e r s a n t s  f o r  C rangon c ran g o n  (4 h LC50) 
recorded in  continuous-flow  t e s t s

I n i t i a l  
o i l  co n ten t

D isp e rsa n t/ 
o i l  r a t io

D isp ersan t Jé O il washed 
out a f t e r  4 h

T o x ic ity
index

(ppm.h)

Number 
o f  dead 
shrim ps 

( t o t a l  = 30)

1 0.050 C 66 2 340 7

0.025 A 72 4 665 13
C 69 4 720 8

2 0.050 A 77 4 360 9
B 35 6 570 18
C 69 4 640 22

0.100 A 83 4 190 7
C 79 4 130 22

3 0.050 A 77 6 540 24
C 58 7 990 15
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The r e s u l t s  o b ta in e d  w ith  th e  t h r e e  d i s p e r s a n t s  A ,  B, and C w ith  an 
i n i t i a l  o i l  c o n te n t  o f  2 g . l -  ̂ and u n d e r a  d i s p e r s a n t / o i l  r a t i o  o f  0 .05, 
(Table I )  a re  i l l u s t r a t i n g  th e  main advantages o f th e  flow -th rough  b ioassay : 
th e  p r e s e n t  t e s t  p ro c e d u re  was a b le  to  d i f f e r e n t i a t e  a  bad d i s p e r s a n t  (B) 
from  tw o good d i s p e r s a n t s  ( A  and C), and to  a s s e s s  th e  r e s p e c t iv e  to x ic  
e f f e c t s  o f  th e  d i s p e r s a n t s  by co m p ariso n  o f  t h e i r  l e t h a l  e f f e c t s  f o r  a 
common to x ic i ty  index.


