
  

INTRODUCTION & OBJECTIVES
Introduction : E m e r g in g  c o n ta m in a n t s  l ik e  p h a rm a c e u t ic a ls  a r e  o f g r o w in g  in t e r e s t b e c a u s e  o f th e i r  u s e  in  la r g e  q u a n t i t ie s  in  h u m a n  a n d  
v e te r in a r y  m e d ic in e . T h e  a m o u n t s  r e a c h in g  s u r f a c e  w a te r s  a n d  d r in k in g  w a te r  r e s e r v o ir s  d e p e n d  o n  r a in f a l l p a t t e r n s , h y d r a u l ic  c o n d i t io n s , 
c o n s u m p t io n , m e ta b o l is m , d e g r a d a t io n  a n d  a n  im p r o p e r  d is p o s a l. T h e  b e h a v io u r  o f e n d o c r in e  d is r u p t o r s  in c lu d in g  p h a rm a c e u t ic a ls  in  th e  
a q u a t ic  e n v i r o n m e n t is  w id e ly  u n k n o w n .

Objectives  :  T h e  m a in  g o a l o f th e  p r o je c t is  to  a n a ly z e  X e n o b io t ic s  in  r iv e r  w a te r s  o f L u x e m b o u r g  b y  s a m p l in g  th e  A lz e t t e  r iv e r  (5  p o in t s ), 
th e  c o n t r ib u t io n s  o f th e  W a s te  W a te r  T r e a tm e n t P la n t o f B e g g e n  (W W T P ), a s  w e l l a s  f lo o d  e v e n t s  in  th e  M e s s  r iv e r .
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1 7 -β-E s t r a d io l (E 2)

E s t r o n e  (E 1 )
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MATERIALS  & METHODS

F i l t r a t io n  o f 1  L  s u r f a c e  w a te r  o n  0 .4 5  µM

- p H  4  +  E D T A

S OLID PHAS E EXTRACTION (S PE)

S P E  a u to m a te d  
w o r k s t a t io n  (C a l ip e r)

L o a d e d  O A S IS  H L B   c a r t r id g e s  (2 0 0  m g , 6  m L )

2  x  5  m L  e x t r a c t

1 mL Final extract

- e lu t io n  w i t h  m e th a n o l

HPLC/MS -MS

H P L C  U l t im a te  3 0 0 0  
+  M S /M S  A P I 3 2 0 0

- C 1 8  G R A V IT Y  (1 2 5  m m , 2  m m  i.d ., 3  µM )

- H 2O + 0 .1 %  F A  - A C N + 0 .1 %  F A  in  E S I +

- H 2O + 1 0  m M  N H 4O A c  –  A C N  in  E S I -

RES ULTS  & DIS CUS S ION

CONCLUS IONS  AND PERS PECTIVES

Concentration of hormones  during a 6-months  sampling along 
the Alzette (upstream of the WWTP, at the WWTP-outlet and 3 
points  downstream of the WWTP) :

2  d i f f e r e n t h y d r o lo g ic a l c a s e s  :  d u r in g  s p r in g , h o rm o n e  
c o n c e n t r a t io n s  a r e  tw o  to  fo u r  t im e s  h ig h e r  th a n  in  s u m m e r . D u r in g  
s u m m e r , th e  d is c h a r g e  is  m a in ly  fe d  b y  g r o u n d w a te r  c o n t r ib u t io n s , 
c a u s in g  a  d i lu t io n  o f a v e r a g e  c o n c e n t r a t io n s .

3  c a s e s  o f c o n c e n t r a t io n  p r o f i le s  c o m p a r e d  to  th e  W W T P -o u t le t :

-  A c c u m u la t io n  o f h o rm o n e s  (1 5 -2 0  n g /L ) a t th e  W W T P -o u t le t (in  
b lu e ) a n d  d i lu t io n  in  th e  A lz e t t e  fu r t h e r  d o w n s t r e a m  (s a m p l in g  o f 
1 4 /0 3 /0 7  a n d  0 3 /0 4 /0 7 )

- H ig h e r  c o n c e n t r a t io n s  in  th e  A lz e t t e  d o w n s t r e a m  o f th e  W W T P  
(1 2 /0 6 /0 7  a n d  1 2 /0 7 /0 7 ) m ig h t b e  d u e  to  i l l i c i t c o n n e c t io n s  o f 
h o u s e h o ld  w a s te w a te r  e v a c u a t io n  s y s t e m s .

- H ig h e r  c o n c e n t r a t io n s  in  th e  A lz e t t e  u p s t r e a m  o f th e  W W T P  
(0 8 /0 8 /0 7  a n d  0 2 /1 0 /0 7 ) m ig h t b e  d u e  to  a  m a l f u n c t io n in g  o f th e  
W W T P .

Xenobiotics  concentrations  on the 08/08/07 in Alzette
river water samples  (upstream of the WWTP, at the 
WWTP-outlet and downstream of the WWTP) :

C a s e  o f a c c u m u la t io n s  o f p h a rm a c e u t ic a ls  a t th e  W W T P -
o u t le t , fo l lo w e d  b y  a  d i lu t io n  in  th e  A lz e t t e  d o w n s t r e a m  o f 
th e  W W T P ; i l lu s t r a te d  b y  th e  a c c u m u la t io n  o f th e  
te t r a c y c l in e s  in  th e  W W T P  o u t le t , w h i le  th e y  a r e  n o t 
d e te c t e d  a n y w h e r e  e ls e .

Concentration of Xenobiotics  during a summer flood 
event on the Mess  river :

T h is  f lo o d  e v e n t fo l lo w e d  a  s u m m e r d r o u g h t p e r io d , 
c a u s in g  c o n c e n t r a t io n s  to  b e  v e r y  h ig h  : 2 5 0 0  n g /L  fo r  IB U  
o r  3 0  n g /L  fo r  E 1  (f i r s t f lu s h  e f f e c t)

Calculated Fluxes  are :

- 2 4  0 0 0  m g  o f IB U

- 2 7 4  m g  o f E 1

- 3 2  m g  o f E 2

- 1 2  X e n o b io t ic s  w it h  v e r y  la r g e  d i f f e r e n c e s  in  p h y s ic o -c h e m ic a l p r o p e r t ie s  w e r e  e x t r a c t e d  in  a  s in g le  m e th o d  o n  c o p o ly m e r  c a r t r id g e s .

- L o c a te d  in  in d u s t r ia l iz e d  a r e a s  in  L u x e m b u r g , th e  A lz e t t e  a n d  M e s s  r iv e r s  w e r e  s h o w n  to  b e  p o l lu t e d  w i t h  d i f f e r e n t X e n o b io t ic s .

- T h e  W W T P  o f B e g g e n  o b v io u s ly  is  n o t r e m o v in g  a l l p h a rm a c e u t ic a ls  f r o m  th e  in c o m in g  w a s te  w a te r s .

- T h e  p e r s p e c t iv e s  o p e n e d  b y  th e  p r o je c t a r e  to  a n a ly z e  o th e r  m ic r o -p o l lu t a n t s , l ik e  a lk y lp h e n o ls , a n d  to  fo l lo w  th e s e  X e n o b io t ic s  d u r in g  a  
c o m p le t e  h y d r o lo g ic a l y e a r  o n  c a t c h m e n t s  w i t h  c o n t r a s t in g  p h y s io g r a p h ic a l c h a r a c t e r is t ic s .  

- d r y in g  o f c a r t r id g e  u n d e r  N 2


