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Environm ental Analysis Lab.1 1 / 1 2 / 2 0 1 3

A Novel Simple Pretreatment 
Approac h  f or F as t D etermination 
of  M u lti-res id u e Pes tic id es  in 

Aq u eou s  Samples  

Speaker: C h u en  M ei  C h ao
En v i ro n m en t al  A n al y s i s  L ab .  T ai w an
E-M ai l : c m c h aw @ m ai l . n i ea. g o v . t w

Environm ental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Outlines
Pretreatment method for pesticides in   
w ater 
--- L i q u i d –L i q u i d  ex t rac t i o n  ( L L E)  m et h o d
--- So l i d  P h as e ex t rac t i o n  ( SP E)  m et h o d
--- A d v an t ag es  &  d i s ad v an t ag es
I mprov ed method
--- M o d i f i ed  L L E c o u pl e w i t h  SL E
R esu l ts
C oncl u sion

Environm ental Analysis Lab.1 1 / 1 2 / 2 0 1 3

L iq u id  - L iq u id  E x trac tion

CH2Cl 2

A q u e o u s
s a m p l e

CH3CNS a l t
Classical method

3 r d1s t 2 n d

Environm ental Analysis Lab.1 1 / 1 2 / 2 0 1 3

A dv an tag es
-- T h e s i m pl es t  pri n c i pl e ( part i t i o n  c o ef f i c i en t )
-- G o o d  rec o v eri es  f o r pes t i c i d es  i n  w at er  
D isadv an tag es
-- T h e u s ag e o f  L arg e v o l u m e o rg an i c

s o l v en t s
-- L i m i t ed  v o l u m e s am pl es
-- Em u l s i o n s  f o rm at i o n  
-- Sal t i n g  o u t  
-- T i m e an d  en erg y  w as t e
-- C o s t l y  an d  b reakab l e eq u i pm en t
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Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Solid phase extraction 
( SPE)

Sorbent
B ed

Wash/condition       Loading      Washing    Elution

Sorbent
B ed

Sa m p l e 
R es erv oi r

Cartridges D isk s

Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Manual process

A ut om at i c process

Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Advantages
-- S m a l l  v o l u m e s  o f  o r g a n i c  s o l v e n t s  
-- L a r g e  v o l u m e  o f  s a m p l e s
-- V a r i o u s  S P E  a d s o r b e n t s  a n d  b o n d i n g  
p h a s e s   t o  s e l e c t  

-- M u l t i - s a m p l e  p r o c e s s  s i m u l t a n e o u s l y
-- N o  e m u l s i o n  f o r m a t i o n
D i sadvantages
-- L i m i t a t i o n s  f o r  m u l t i -r e s i d u e  p e s t i c i d e s   
e x t r a c t i o n  f r o m  w a t e r

-- B r e a k t h r o u g h  v o l u m e  a n d  s a l t i n g  o u t  
-- H i g h  p r i c e d  a u t o m a t i c  m a c h i n e s

Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

LC/MS/MS G C/MS/MS

82 (+) 
pesticides

9 (-) 
pesticides

Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Improved method

Step1
L L E

Step2
SL E

Vacuum centrifugal evaporator

Environmental Analysis Lab.

S oli d  S upport i v e ( d i at om aceous eart h )  
L i q ui d  L i q ui d  ex t ract i on ( S L E )

Ethyl acetate
With 10% IPA

2nd extraction

Solid 
support

l oading ab s orb 1 s t extraction

Ethyl
acetate

Hydrophobic
membrane
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Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

15 c a r b a m a t e s ,  3 7  o r g a n o p h o s p h a t e s ,  3 9  
P e s t i c i d e s  ( h e r b i c i d e s ,  f u n g i c i d e s  a n d  o t h e r s )

(%) A v e r a g e  r e c o v e r i e s  r a n g e :  7 0 ~ 14 0 %

Environmental Analysis Lab.1 1 / 1 2 / 2 0 1 3

Conclusion
B y  c o u p l i n g  m o d i f i e d  L L E  w i t h  S L E ,  w e  h a v e  
d e v e l o p e d  a  u s e f u l  m e t h o d  f o r  p r e t r e a t m e n t  
o f  m u l t i -r e s i d u e  p e s t i c i d e s  i n  w a t e r .
I n  t h e  m e t h o d ,  a v o i d i n g  t h e  s a m p l e  s p u r t  
d u r i n g  L L E  e x t r a c t i o n  i s  v e r y  i m p o r t a n t .
I n  t h e  f u t u r e  e x p e r i m e n t ,  w e  w i l l  t e s t  m o r e  
p e s t i c i d e s  a n d  e x p l o r e  t h e  e f f e c t  o f  r e s i d u a l  
c h l o r i n e  i n  f i n i s h e d  d r i n k i n g  w a t e r .

Questions?


