
CHAPTER 4

R ESULTS AND D IS C U S S IO N  

4 . 1  THE STUDY OF SHAKING TIME

The e f f e c t  o f  s h a k i n g  t i m e  on % r e c o v e r y  o f  e a c h  

PAH, i . e . ,  f l u o r e n e ,  a n t h r a c e n e ,  f l u o r a n t h e n e ,  and p y r e n e  i n  

v a r i o u s  e x t r a c t i n g  o r g a n i c  s o l v e n t s  i . e . ,  t o l u e n e ,  h e x a n e ,  

and m e t h y l e n e  c h l o r i d e  and i n  e a c h  s a m p l e  t o  s o l v e n t  r a t i o ,  

i . e . ,  1 0 : 1  and 5 0 : 1  a r e  s t u d i e d .  T h e i r  r e s u l t s  c a n  be  s e e n  

i n  T a b l e s  4 . 1 - 4 . 4 .  The g r a p h s  c o r r e l a t e d  t o  t h e  r e s u l t s  o f  

e x t r a c t i o n  u s i n g  t o l u e n e ,  h e x a n e  and m e t h y l e n e  c h l o r i d e  a s  

s o l v e n t  a r e  shown i n  F i g u r e s  4 . 1 - 4 . 3 .  The e q u i l i b r a t i o n  

t i m e s  o f  v a r i o u s  e x t r a c t i n g  o r g a n i c  s o l v e n t s  and s a m p l e  t o  

s o l v e n t  r a t i o s  c a n  b e  o b t a i n e d  f rom t h e  g r a p h s  and t h e y  a r e  

10 and 15 min f o r  t o l u e n e ,  15 and 20 min f o r  h e x a n e  , and 20 

and 30 min f o r  m e t h y l e n e  c h l o r i d e  f o r  t h e  s a m p l e  t o  s o l v e n t

r a t i o  o f  1 0 : 1  and 5 0 : 1 ,  r e s p e c t i v e l y .
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4 . 2  MICROEXTRACTION OF SINGLE COMPONENT AQUEOUS STANDARD 

SOLUTION

The v a r i o u s  e f f e c t s  on % r e c o v e r y  o f  e a c h  PAH i n  

t h e  s i n g l e  c o m p o n e n t  a q u e o u s  s t a n d a r d  s o l u t i o n s  w ere  

s t u d i e d  i . e . ,  e x t r a c t i n g  s o l v e n t s ,  s a m p l e  t o  s o l v e n t  

r a t i o s ,  c o n c e n t r a t i o n s  and t h e  s a l t i n g  o u t  e f f e c t .  The  

c o n c e n t r a t i o n s  o f  e a c h  PAH i n  t h e  s t a n d a r d  a q u e o u s  s o l u t i o n s  

u s e d  i n  t h i s  s t u d y  a r e  5 0 . 0 0  ppb and 1 . 0 0  ppm.

4 . 2 . 1  The E f f e c t  o f  S amp l e  t o  S o l v e n t  R a t i o s  on  

% R e c o v e r y

The p e r c e n t  r e c o v e r i e s  o f  e a c h  PAH i n  v a r i o u s  

s a m p l e  t o  s o l v e n t  r a t i o s  i . e . ,  1 0 : 1  and 5 0 : 1  w e r e  s t u d i e d .  

The r e s u l t s  o f  t h e i r  p e r c e n t  r e c o v e r i e s  a r e  shown i n  

T a b l e s  4 . 5 - 4 . 8  and t h e  g r a p h s  c o r r e l a t e d  t o  them a r e  

d i s p l a y e d  i n  F i g u r e s  4 . 4 - 4 . 1 1 .  The r e s u l t s  i n d i c a t e  t h a t  

% r e c o v e r i e s  r a n g e  f r o m  6 9 . 5 8  t o  1 0 8 . 1 6  w i t h  RSD 0 . 3 6  t o  

8.09% and 5 0 . 5 0  t o  1 0 9 . 7 9  w i t h  RSD 0 . 3 3  t o  8.14% f o r  t h e  

s a m p l e  t o  s o l v e n t  r a t i o  o f  1 0 : 1  f o r  5 0 . 0 0  ppb and 1 . 0 0  ppm

a q u e o u s  s t a n d a r d  s o l u t i o n s ,  r e s p e c t i v e l y .  F o r  t h e  s a m p l e  t o
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s o l v e n t  r a t i o  o f  5 0 : 1 ,  t h e  % r e c o v e r i e s  r a n g e  f r o m 3 . 1 4  t o  

9 3 . 6 4  w i t h  RSD 0 . 3 0  t o  7.90% f o r  5 0 . 0 0  ppb a q u e o u s  s t a n d a r d  

s o l u t i o n  and 7 . 0 8  t o  1 0 3 . 5 5  w i t h  RSD 0 . 4 1  t o  9.25% f o r  1 . 0 0  

ppm a q u e o u s  s t a n d a r d  s o l u t i o n .  The s a m p l e  t o  s o l v e n t  r a t i o  

o f  1 0 : 1  g i v e s  t h e  p e r c e n t  r e c o v e r i e s  b e t t e r  t h a n  t h e  r a t i o  

o f  5 0 : 1 .  The r e a s o n  o f  t h i s  i s  t h a t  t h e  p e r c e n t a g e  o f  t h e  

s o l u t e  e x t r a c t e d  i n t o  t h e  o r g a n i c  s o l v e n t  i s  i n v e r s e l y  

p r o p o r t i o n a l  t o  t h e  s a m p l e  t o  s o l v e n t  r a t i o  ( v w/ v 0 ) a s  

shown i n  e q u a t i o n  1 9 ,  s e c t i o n  2 . 4 .  The i n i t i a l  

c o n c e n t r a t i o n s  o f  a q u e o u s  s t a n d a r d  s o l u t i o n s ,  i . e . ,  5 0 . 0 0

ppb and 1 . 0 0  ppm, h a v e  no e f f e c t  on t h e  p e r c e n t  r e c o v e r i e s  

o f  e a c h  PAH a s  c an  be  s e e n  f rom t h e  T a b l e s  4 . 5 - 4 . 8 .  The % 

RSD o f  t h e  5 0 : 1  s a m p l e  t o  s o l v e n t  r a t i o  i s  l o w e r  t h a n  o f  

1 0 : 1  and i t s  s e n s i t i v i t y  i s  h i g h e r  ( 3 . 8 3  t o  6 3 . 1 8 5  f o l d  o f  

i n i t i a l  c o n c e n t r a t i o n )  t h a n  t h a t  o f  t h e  s a m p l e  t o  s o l v e n t  

r a t i o  o f  1 0 : 1 .  T h e r e f o r e ,  t h e  s a m p l e  t o  s o l v e n t  r a t i o  o f  

5 0 : 1  w o u l d  be  c o n s i d e r e d  a s  a s u i t a b l e  r a t i o  f o r

m i c r o e x t r a c t i o n  o f  PAHs.

4 . 2 . 2  The E f f e c t  o f  E x t r a c t i n g  S o l v e n t s  on  % R e c o v e r y

The m i c r o e x t r a c t i o n  o f  PAHs u s i n g  t h r e e  d i f f e r e n t
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e x t r a c t i n g  s o l v e n t s  i . e . ,  t o l u e n e ,  h e x a n e  and m e t h y l e n e  

c h l o r i d e  a r e  s t u d i e d .  The r e s u l t s  o f  t h e  p e r c e n t  r e c o v e r i e s  

o f  e a c h  PAH w i t h  t h e s e  s o l v e n t s  a r e  shown i n  T a b l e s  4 . 9 -  

4 . 1 2  and t h e  g r a p h s  c o r r e l a t e d  t o  them a r e  d i s p l a y e d  i n  

F i g u r e s  4 . 1 2 - 4 . 1 9 .  I t  i s  d e m o n s t r a t e d  t h a t  t h e  % r e c o v e r i e s  

o f  PAHs u s i n g  t o l u e n e  a s  e x t r a c t i n g  s o l v e n t  r a n g e  from  

4 9 . 8 6  t o  1 0 8 . 1 6  w i t h  RSD 0 . 3 0  t o  6.96% and f rom 4 6 . 2 3  t o  

1 0 9 . 7 9  w i t h  RSD 0 . 3 3  t o  8.14% f o r  5 0 . 0 0  ppb and 1 . 0 0  ppm 

a q u e o u s  s t a n d a r d  s o l u t i o n s ,  r e s p e c t i v e l y .  The % r e c o v e r i e s  

o f  PAHs u s i n g  h e x a n e  a s  e x t r a c t i n g  s o l v e n t  r a n g e  f rom 3 6 . 6 3  

t o  1 0 4 . 0 7  w i t h  RSD 0 . 4 6  t o  7 .71% and 5 2 . 2 7  t o  1 0 2 . 5 0  w i t h  

RSD 0 . 4 4  t o  8 .97% f o r  5 0 . 0 0  ppb and 1 . 0 0  ppm a q u e o u s  

s t a n d a r d  s o l u t i o n s ,  r e s p e c t i v e l y .  For  m e t h y l e n e  c h l o r i d e ,  

t h e  % r e c o v e r i e s  o f  5 0 . 0 0  ppb a q u e o u s  s t a n d a r d  s o l u t i o n s  o f  

PAHs r a n g e  f r o m  3 . 1 4  t o  1 0 0 . 9 1  w i t h  RSD 0 . 9 4  t o  8.09% and  

t h e y  r a n g e  f r o m 7 . 0 8  t o  1 0 2 . 2 1  w i t h  RSD 1 . 0 7  t o  9.25% f o r

1 . 0 0  ppm a q u e o u s  s t a n d a r d  s o l u t i o n s .

I t  c a n  b e  s e e n  f rom t h e s e  

w o u l d  be  t h e  m o s t  s u i t a b l e  s o l v e n t  

h i g h e s t  % r e c o v e r y  and l o w e s t  % RSD 

s o l v e n t s  s t u d i e d .  The r e a s o n  o f  t h i s

r e s u l t s  t h a t  t o l u e n e  

due  t o  i t  g i v e s  t h e  

f o r  a l l  o f  t h e  t h r e e  

i s  t h a t  t h e  m o l e c u l a r
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s t r u c t u r e s  o f  t o l u e n e  and PAHs a r e  s i m i l a r  and PAHs, 

t h e r e f o r e ,  t e n d  t o  b e  more s o l u b l e  i n  t o l u e n e  t h a n  t h e  

o t h e r s .

4 . 2 . 3  The S a l t i n g  Out E f f e c t  on % R e c o v e r y

The e f f e c t  o f  a d d i n g  i n o r g a n i c  s a l t s  i . e . ,  s o d i u m  

c h l o r i d e  and a n h y d r o u s  s o d i u m  s u l f a t e ,  t o  t h e  a q u e o u s  l a y e r  

p r i o r  t o  e x t r a c t i o n  on t h e  % r e c o v e r y  i s  i n v e s t i g a t e d .  

T h e i r  r e s u l t s  a r e  shown i n  T a b l e s  4 . 1 3 - 4 . 1 6  and The g r a p h s  

c o r r e l a t e d  t o  t h e s e  r e s u l t s  a r e  d e p i c t e d  i n  F i g u r e s  4 . 2 0 -  

4 . 2 7 .  The % r e c o v e r i e s  o f  PAHs u s i n g  no s a l t  r a n g e  from  

3 . 1 4  t o  1 0 3 . 3 9  w i t h  RSD 0 . 3 6  t o  8.09% and 7 . 0 8  t o  1 0 3 . 6 1  

w i t h  RSD 0 . 3 3  t o  7 .86% f o r  5 0 . 0 0  ppb .and 1 . 0 0  ppm a q u e o u s  

s t a n d a r d  s o l u t i o n ,  r e s p e c t i v e l y .  The % r e c o v e r i e s  o f  PAHs 

u s i n g  s o d i u m  c h l o r i d e  r a n g e  f ro m 1 2 . 8 2  t o  1 0 5 . 9 5  w i t h  RSD 

0 . 3 8  t o  7 .87% f o r  5 0 . 0 0  ppb a q u e o u s  s t a n d a r d  s o l u t i o n  and

2 0 . 0 2  t o  1 0 4 . 2 0  w i t h  RSD 0 . 4 2  t o  8.14% f o r  1 . 0 0  ppm a q u e o u s  

s t a n d a r d  s o l u t i o n .  The r e c o v e r i e s  o f  PAHs a p p r o a c h e d  a 

maximum when a n h y d r o u s  s o d i u m  s u l f a t e  i s  a d d ed  and t h e y  

r a n g e  f ro m 1 9 . 8 9  t o  1 0 8 . 3 6  w i t h  RSD 0 . 3 0  t o  6.92% and 2 0 . 3 4

t o  1 0 9 . 7 9  w i t h  RSD 0 . 4 1  t o  9 .25% f o r  5 0 . 0 0  ppb and 1 . 0 0  ppm
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a q u e o u s  s t a n d a r d  s o l u t i o n ,  r e s p e c t i v e l y .  The  

i n d i c a t e  t h a t  t h e  h i g h e r  i o n i c  s t r e n g t h  o f  a d d ed  

s a l t s  u s e d  y i e l d s  t h e  h i g h e r  e x t r a c t i o n  e f f i c i  

a n h y d r o u s  s o d i u m  s u l f a t e  w o u l d  be  t h e  a p p r o p r i a  

t h i s  a p p l i c a t i o n .

s e  r e s u l t s  

i n o r g a n i c  

e n c i e s  and  

t e  s a l t  f o r

4 . 3  THE STUDY OF u v  DETECTION WAVELENGTHS

The e f f e c t  o f  u v  d e t e c t i o n  w a v e l e n g t h s  on t h e  

s e n s i v i t y  o f  m i c r o e x t r a c t i o n  o f  PAHs i s  s t u d i e d .  The  

a d v a n t a g e  o f  u s i n g  uv  d e t e c t o r  i s  t h e  s e l e c t i o n  o f  

a p p r o p r i a t e  d e t e c t i o n  w a v e l e n g t h  f o r  e a c h  PAH. The  

d e t e c t i o n  w a v e l e n g t h  o f  2 5 4 . 0  mr, i s  a common t o  a l l  PAHs 

w h i l e  2 6 0 . 4 ,  2 5 4 . 0 ,  2 8 6 . 4  and 2 7 2 . 4  nm a r e  t h e  opt imum  

w a v e l e n g t h s  f o r  f l u o r e n e ,  a n t h r a c e n e ,  f l u o r a n t h e n e  and  

p y r e n e ,  r e s p e c t i v e l y  and i t  c a n  b e  u s e d  t o  i n c r e a s e  t h e  

s e n s i t i v i t y  f o r  t h e  d e t e r m i n a t i o n  o f  PAHs i n  t h i s  m e t h o d .  

S i n c e  t h e  uv  w a v e l e n g t h  o f  2 5 4 . 0  nm i s  s e l e c t e d  f o r  PAHs 

i n s t e a d  o f  v a r i o u s  opt i mum w a v e l e n g t h s  f o r  e a c h  PAH due  t o  

t h e  u v - v i s i b l e  d e t e c t o r  u s e d  c a n n o t  be  programmed f o r  t h e i r  

opt i mum w a v e l e n g t h s .  T h e r e f o r e ,  t h e  % r e c o v e r i e s  o f  PAHs

r a n g e  f rom 3 . 1 4  t o  1 0 8 . 1 6  w i t h  RSD 0 . 3 0  t o  8.09% f o r  and
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1 . 0 0  ppm a q u e o u s  s t a n d a r d  s o l u t i o n ,  r e s p e c t i v e l y .  Ho we v e r ,

a t  t h e  opt i mum w a v e l e n g t h  f o r  e a c h  PAH, t h e  % r e c o v e r i e s  o f  

PAHs r a n g e  f ro m 3 . 1 4  t o  1 0 8 . 3 6  w i t h  RSD 0 . 3 6  t o  7 .90% and

7 . 0 8  t o  1 0 9 . 7 9  w i t h  RSD 0 . 3 3  t o  9.25% f o r  5 0 . 0 0  ppb and

1 . 0 0  ppm a q u e o u s  s t a n d a r d  s o l u t i o n ,  r e s p e c t i v e l y .  T h e s e  

r e s u l t s  i n d i c a t e  t h a t  t h e  uv w a v e l e n g t h  h a s  no  e f f e c t  on 

t h e  % r e c o v e r i e s  o f  PAHs a s  t h e y  h a v e  on t h e  e f f e c t  o f  

s e n s i t i v i t y .

4 . 4  MICROEXTRACTION OF STANDARD MIXTURE

The v a r i o u s  e f f e c t s  on % r e c o v e r y  o f  e a c h  PAH i n  

t h e  a q u e o u s  s t a n d a r d  m i x t u r e  w i t h  v a r i o u s  e x t r a c t i n g  

s o l v e n t s ,  i . e . ,  t o l u e n e ,  h e x a n e  and m e t h y l e n e  c h l o r i d e ,  and  

v a r i o u s  s a m p l e  t o  s o l v e n t  r a t i o s ,  i . e . ,  1 0 : 1  and 5 0 : 1 ,  a r e  

s t u d i e d .  The r e s u l t s  a r e  shown i n  T a b l e s  4 . 1 7 - 4 . 2 0  and t h e  

g r a p h s  c o r r e l a t e d  t o  t h e s e  r e s u l t s  a r e  d e p i c t e d  i n  F i g u r e s  

4 . 2 8 - 4 . 3 1 .  The % r e c o v e r i e s  o f  PAHs r a n g e  f r o m 1 5 . 8 2  t o  

1 0 2 . 0 5  w i t h  RSD 0 . 4 9  t o  7.95% and 4 6 . 6 5  t o  1 1 0 . 6 6  w i t h  RSD 

0 . 2 3  t o  7 .65% f o r  t h e  s a m p l e  t o  s o l v e n t  r a t i o  o f  5 0 : 1  and

8.69 to 109.38 with RSD 0.33 to 8.97% for 50.00 ppb and

10:1, respectively. The % recoveries of PAHs range from



65

6 6 . 9 2  t o  1 1 0 . 6 6  w i t h  RSD 0 . 4 3  t o  7 . 89%,  5 9 . 7 9  t o  1 0 4 . 3 8  

w i t h  RSD 0 . 2 3  t o  7 .31% and 1 5 . 8 2  t o  1 0 0 . 7 4  w i t h  RSD 1 . 0 6  t o  

7.95% f o r  u s i n g  t o l u e n e ,  h e x a n e  and m e t h y l e n e  c h l o r i d e  as  

t h e  e x t r a c t i n g  s o l v e n t s ,  r e s p e c t i v e l y .  The % r e c o v e r i e s  o f  

PAHs from t h e  s t a n d a r d  m i x t u r e  a q u e o u s  s o l u t i o n  a r e  n o t  

s i g n i f i c a n t  d i f f e r e n t  f ro m t h e  % r e c o v e r i e s  o f  PAHs o f  t h e  

s i n g l e  c o m p o n e n t  a q u e o u s  s t a n d a r d  s o l u t i o n .  T h i s  i n d i c a t e s  

t h a t  t h e  m a t r i x  i n  t h e  s o l u t i o n s  d o e s  n o t  h a v e  any  e f f e c t  

on t h e  % r e c o v e r i e s  o f  PAHs and a l s o  t h e  d i f f e r e n t  

c o n c e n t r a t i o n s  o f  e a c h  PAH do n o t  h a v e  any e f f e c t  on t h e  % 

r e c o v e r i e s  o f  PAHs a s  c a n  b e  s e e n  f rom T a b l e s  4 . 1 7 - 4 . 2 0 .  

H o w e v e r ,  t h e  t r e n d  f o r  v a r i o u s  e f f e c t s  on t h e  % r e c o v e r i e s  

o f  PAHs i n  t h e  a q u e o u s  s t a n d a r d  m i x t u r e  i s  n o t  d i f f e r e n t  

f r o m t h e  s i n g l e  c o m p o n e n t  a q u e o u s  s t a n d a r d  s o l u t i o n  o f  PAHs 

and t h e  s e n s i t i v i t y  o f  PAHs f o r  t h e  s a m p l e  t o  s o l v e n t  r a t i o  

o f  5 0 : 1  i s  h i g h e r  t h a n  f o r  t h e  r a t i o  o f  1 0 : 1 .  T h e r e f o r e ,  

t h e  b e s t  c o m b i n a t i o n  o f  m i c r o e x t r a c t i o n  o f  PAHs w o u l d  be  

t h e  s a m p l e  t o  s o l v e n t  r a t i o  o f  5 0 : 1 ,  u s i n g  t o l u e n e  a s  t h e  

e x t r a c t i n g  s o l v e n t  and s a l t i n g  o u t  w i t h  a n h y d r o u s  s o d i u m
s u l f a t e .



4 . 5  THE MINIMUM DETECTABLE LEVEL ( MDL ) OF PAHs

The minimum d e t e c t a b l e  l e v e l  i s  d e f i n e d  a s  amount  

o f  t h e  c o m p o n e n t  w h i c h  g i v e  a d e t e c t o r  r e s p o n s e  e q u a l  t o  

t w i c e  t h e  a v e r a g e  n o i s e  l e v e l  ( 4 6 ) .  The minimum d e t e c t a b l e  

l e v e l  o f  e a c h  PAH i s  d e t e r m i n e d  by  i n j e c t i n g  s t a n d a r d  PAH 

w i t h  a c o n c e n t r a t i o n  f rom 0 . 0 5  ppb t o  5 0 . 0 0  ppb i n t o  t h e  

HPLC. The minimum d e t e c t a b l e  l e v e l  o f  e a c h  PAH i n  s i n g l e  

c o m p o n e n t  s o l u t i o n s  m o n i t e r e d  a t  2 5 4 . 0  nm and a t  e a c h  

o pt i mum w a v e l e n g t h  a r e  p r e s e n t e d  i n  T a b l e  4 . 2 1 .

The r e s u l t s  shown t h a t  t h e  minimum d e t e c t a b l e  l e v e l  

o f  e a c h  PAH i n  m e t h a n o l  a r e  1 0 . 0 0 ,  0 . 1 0 ,  1 0 . 0 0  and 0 . 2 0  ppb  

f o r  f l u o r e n e ,  a n t h r a c e n e ,  f l u o r a n t h e n e  and p y r e n e ,  

r e s p e c t i v e l y .  The v e r y  l o w  d e t e c t i o n  l i m i t  w i l l  make t h e  

m i c r o e x t r a c t i o n  o f  PAHs s u i t a b l e  f o r  t h e  r e a l  w a t e r  s a m p l e s  

w i t h  a v e r y  l o w  c o n c e n t r a t i o n  o f  PAHs.
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4 . 6  THE ACCURACY OF MICROEXTRACTION METHOD

The m i c r o e x t r a c t i o n  u s i n g  t o l u e n e  a s  t h e  e x t r a c t i n g  

s o l v e n t ,  t h e  s a m p l e  t o  s o l v e n t  r a t i o  o f  5 0 : 1  and s a l t i n g  

o u t  w i t h  a n h y d r o u s  s o d i u m  s u l f a t e  a r e  s e l e c t e d  a s  t h e  mo s t  

s u i t a b l e  c o m b i n a t i o n  f o r  a n a l y s i s  o f  PAHs i n  w a t e r  s a m p l e s .  

The 5 0 : 1  s a m p l e  t o  s o l v e n t  r a t i o  y i e l d s  t h e  h i g h  

c o n c e n t r a t i o n  o f  c o m p o n e n t  o f  i n t e r e s t  i n  an e x t r a c t  

r e s u l t i n g  t h e  g o o d  s e n s i t i v i t y  f o r  t h i s  t e c h n i q u e  and  

t o l u e n e  i s  f o u n d  t o  be  a m o s t  d e s i r a b l e  s o l v e n t  a s  i t  

y i e l d s  t h e  h i g h e s t  % r e c o v e r y .

The a c c u r a c y  o f  m i c r o e x t r a c t i o n  i s  e v a l u a t e d  by  

c o m p a r i n g  t h e  r e s u l t s  o f  c o n c e n t r a t i o n  o f  e a c h  PAH i n  

s y n t h e t i c  unknown m i x t u r e .  The m i c r o e x t r a c t i o n  p r o c e d u r e  

u s e d  a r e  d e s c r i b e d  i n  s e c t i o n  3 . 4  and t h e  r e s u l t s  o f  t h e  

c o n c e n t r a t i o n  o f  e a c h  PAH and % e r r o r  a r e  shown i n  T a b l e

4 . 2 2

The h i g h  p r e c i s i o n  and h i g h  a c c u r a c y  o f  

m i c r o e x t r a c t i o n  t e c h n i q u e  i s  p r o v e d  t o  be  a s u i t a b l e  m e th o d

f o r  t h e  d e t e r m i n a t i o n  o f  t h e  v e r y  l o w  c o n c e n t r a t i o n  PAHs i n

w a t e r  s a m p l e .
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4 . 7  THE DETERMINATION OF PAHs IN REAL WATER SAMPLES

The m i c r o e x t r a c t i o n  p r o c e d u r e  was a p p l i e d  t o  t h e  

a n a l y s i s  o f  f o u r  w a t e r  s a m p l e s  c o l l e c t e d  f rom v a r i o u s  

s i t e s  i . e . ,  a p o o l  i n  f r o n t  o f  C h u l a l o n g k o r n  U n i v e r s i t y ,  a t  

i n t a k e  o f  Sams ea n  s t a t i o n  f o r  p r o d u c t i o n  o f  t a p  w a t e r ,  a t  

200  m and 500  m a l o n g  Kl o n g  Pr a p a  f rom i n t a k e .  D e t a i l s  o f  

t h i s  me t h o d  a r e  d e s c r i b e d  i n  s e c t i o n  3 . 4  and t h e  l i q u i d  

c h r o m a t o g r a m s  o f  t h e s e  s a m p l e s  a r e  shown i n  F i g u r e s  4 . 3 2 -  

4 . 3 3 .  I t  was  f o u n d  t h a t  t h e  l i q u i d  c h r o m a t o g r a m s  o f  e a c h

w a t e r  s a m p l e a r e  q u i t e  s i m i l a r and t h e r e  i s o ne p e a k

c h r o m a t o g r a m s h a v i n g t h e  r e t e n t i o n t i m e  t h e same a s

r e t e n t i o n  t i m e  o f f l u o r e n e . T h e r e f o r e , t h e f u r

i d e n t i f i c a t i o n  o f  t h e  unknown p e a k  was  p e r f o r m e d  by  u s i n g  

t h e  s p i k i n g  t e c h n i q u e .  The s t a n d a r d  s o l u t i o n  o f  f l u o r e n e  

i n  m e t h a n o l  was  s p i k e d  i n t o  t h e  e x t r a c t s  o f  e a c h  w a t e r  

s a m p l e  and t h e n  i n j e c t e d  i n t o  C- 18  HPLC c o l u mn  and t h e  

r e s u l t e d  l i q u i d  c h r o m a t o g r a m  i s  shown i n  F i g u r e  4 . 3 4  ( A ) .  

I t  i s  f o u n d  t h a t  t h e r e  i s  a n o t h e r  p e a k  on t h e  s h o u l d e r  o f  

t h e  mai n  p e a k  a s  c a n  b e  s e e n  i n  F i g u r e  4 . 3 4  ( A ) . When u s i n g  

d i f f e r e n t  m o b i l e  p h a s e  i . e . ,  85% o f  a c e t o n i t r i l e  i n  w a t e r ,

t h e s e  two p e a k s  a r e  c o m p l e t e l y  s e p a r a t e d  a s  c a n  b e  s e e n
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f ro m t h e  l i q u i d  c h r o m a t o g r a m  shown i n  F i g u r e  4 . 3 4  ( B ) . 

i n d i c a t e d  t h a t  t h e  unknown p e a k  i s  n o t  t h e  same a s  

f l u o r e n e  p e a k  and t h e r e f o r e ,  t h e r e  i s  no f l u o r e n e  i n  

w a t e r  s a m p l e s .

T h i s

t h e

t h e
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(A) RATIO 1 0 : 1

Table 4.1 The results of the effect of shaking time on

% recovery of fluorene in various sample to

solvent ratios

SHAKING TOLUENE HEXANE METHYLENE CHLORIDE
TIME
(min) % E % RSD % E % RSD % E % RSD

2 8 1 . 7 9 6 . 0 0 9 3 . 2 7 3 . 0 2 4 2 . 5 0 1 . 7 6
5 9 3 . 1 8 1 . 8 0 9 6 . 5 1 0 . 1 0 6 3 . 4 0 1 . 0 3

10 7 5 . 3 1 6 . 6 7 9 4 . 9 7 1 . 9 7 8 1 . 2 6 5 . 4 0
15 8 1 . 1 5 1 . 3 6 9 5 . 7 2 0 . 5 3 8 5 . 8 9 4 . 5 5
20 9 4 . 6 0 1 . 0 5 9 7 . 1 8 0 . 3 7 8 9 . 5 6  ’ 0 . 9 2
25 7 5 . 5 5 0 . 6 7 9 9 . 1 5 0 . 8 1 9 8 . 1 3 0 . 1 2

(B) RATIO 5 0 : 1

SHAKING
TIME

TOLUENE HEXANE METHYLENE CHLORIDE

(min)  % E % RSD % E % RSD % E % RSD

5 8 0 . 4 8 1 . 0 7 6 2 . 7 5 7 . 2 6 1 1 . 5 5 7 . 0 3
10 8 6 . 4 4 1 . 0 2 8 4 . 3 8 6 . 4 8 1 5 . 2 4 1 . 2 2
15 8 8 . 3 6 3 . 3 9 8 5 . 2 3 2 . 3 9 1 7 . 6 3 0 . 9 0
20 9 4 . 5 0 . 2 . 3 4 8 5 . 5 4 0 . 5 7 2 1 . 8 2 0 . 5 1
30 9 3 . 6 4 0 . 6 2 8 6 . 2 5 1 . 5 3 2 7 . 7 2 6 . 9 4
40 9 2 . 4 9 3 . 5 4 8 3 . 1 4 4 . 4 4 2 3 . 3 5 4 . 2 9

Triplicate analyses
ND « Not Determine
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Table 4.2 The results of the effect of shaking time on

% recovery of anthracene in various sample to

solvent ratios

(A) RATIO 1 0 : 1

SHAKING
TIME

TOLUENE HEXANE METHYLENE CHLORIDE

(min) % E % RSD % E % RSD % E % RSD

2 8 3 . 4 5 2 . 7 8 7 3 . 3 3 3 . 2 9 6 . 8 6 5 . 9 6
5 8 3 . 3 3 3 . 1 3 8 0 . 2 5 1 . 3 2 2 0 . 2 1 5 . 6 0

10 1 0 0 . 1 3 4 . 2 1 8 9 . 7 2 0 . 5 3 3 9 . 5 2 3 . 8 8
15 1 0 1 . 5 9 0 . 9 5 8 8 . 2 1 0 . 7 5 4 0 . 1 1 3 . 8 2
20 1 0 1 . 0 7 0 . 5 2 9 1 . 9 0 5 . 4 3 5 5 . 3 6 0 . 7 0
25 1 0 0 . 4 7 0 . 6 5 8 4 . 6 0 1 . 0 3 6 4 . 8 2 1 . 9 8

(B) RATIO 5 0 : 1

SHAKING
TIME

TOLUENE HEXANE METHYLENE CHLORIDE

(min)  % E % RSD % E % RSD % E % RSD

5 4 1 . 4 0 0 . 4 6 4 7 . 9 7 4 . 7 8 7 . 8 9 5 . 9 8
10 4 8 . 5 3 2 . 9 8 6 1 . 2 2 8 . 5 6 1 2 . 1 5 5 . 3 2
15 5 3 . 1 1 2 . 2 2 7 0 . 7 4 5 . 6 4 1 6 . 8 7 4 . 5 9
20 5 5 . 0 6 1 . 7 4 8 0 . 2 2 2 . 5 6 2 1 . 5 3 1 . 0 7
30 5 9 . 5 3 6 . 3 0 7 8 . 5 1 6 . 2 2 3 0 . 8 0 1 . 3 0
40 5 9 . 0 0 3 . 9 9 8 1 . 5 1 1 . 2 7 3 4 . 2 0 3 . 1 6

Triplicate analyses
ND = Not Determine
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T a b l e  4 . 3  The r e s u l t s  o f  t h e  e f f e c t  o f  s h a k i n g  t i m e  on

% r e c o v e r y  o f  f l u o r a n t h e n e  i n  v a r i o u s  s a m p l e  t o  

s o l v e n t  r a t i o s

(A) RATIO 1 0 : 1

SHAKING TOLUENE HEXANE METHYLENE CHLORIDE
TIME
(min) % E % RSD % E % RSD % E % RSD

2 8 7 . 2 2 0 . 2 9 9 2 . 6 5 0 . 6 1 1 8 . 5 1 2 . 6 6
5 9 0 . 5 7 4 . 3 5 8 8 . 5 3 4 . 3 5 2 8 . 4 4 3 . 9 6

10 9 9 . 1 8 0 . 1 9 8 9 . 0 6 2 . 2 5 4 6 . 1 6 6 . 7 9
15 9 9 . 6 9 0 . 1 9 9 2 . 9 8 1 . 7 6 7 2 . 6 4 0 . 6 8
20 1 0 1 . 3 1 0 . 9 9 8 6 . 2 8 1 . 0 5 8 3 . 1 5 0 . 8 1
25 9 6 . 8 0 1 . 2 8 9 3 . 8 7 1 . 9 7 9 4 . 2 2 1 . 2 6

(B) RATIO 5 0 : 1

SHAKING TOLUENE 
TIME

HEXANE METHYLENE CHLORIDE

(mi n)  % E % RSD % E % RSD % E % RSD

5 5 1 . 4 8 1 . 7 6 7 6 . 4 2 4 . 2 9 3 . 8 2 2 . 7 6
10 5 8 . 6 1 1 . 6 3 9 5 . 2 3 1 . 2 9 7 . 1 5 5 . 2 4
15 6 3 . 9 2 1 . 2 7 9 9 . 5 1 5 . 6 6 9 . 2 5 5 . 7 3
20 6 5 . 0 0 1 . 1 5 9 3 . 6 3 2 . 5 9 9 . 5 0 2 . 7 6
30 6 7 . 0 8 0 . 7 5 1 1 2 . 2 3 5 . 9 6 6 . 0 3 2 . 6 4
40 6 8 . 0 6 0 . 3 7 1 0 5 . 5 9 7 . 7 2 9 . 5 9 0 . 6 7

Triplicate analyses
ND = Not Determine
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T a b l e  4 . 4  The r e s u l t s  o f  t h e  e f f e c t  o f  s h a k i n g  t i m e  on

% r e c o v e r y  o f  p y r e n e  i n  v a r i o u s  s a m p l e  t o

s o l v e n t  r a t i o s

(A) RATIO 1 0 : 1

SHAKING TOLUENE HEXANE METHYLENE CHLORIDE
TIME
(min) % E % RSD % E % RSD % E % RSD

2 7 2 . 3 3 0 . 4 5 4 1 . 1 4 3 . 2 4 1 3 . 7 9 5 . 5 2
5 9 2 . 3 4 1 . 2 9 6 2 . 0 9 0 . 7 2 2 6 . 5 7 6 . 6 1

10 1 0 6 . 2 3 0 . 9 3 6 9 . 0 9 4 . 2 6 5 0 . 2 8 6 . 2 1
15 1 1 2 . 8 0 4 . 7 5 8 7 . 1 3 0 . 6 0 7 3 . 7 9 5 . 1 4
20 1 1 7 . 3 2 0 . 2 9 8 8 . 0 4 0 . 7 4 9 1 . 9 1 0 . 1 3
25 1 1 7 . 3 2 0 . 2 8 8 3 . 2 2 2 . 1 9 9 7 . 5 9 2 . 2 9

(B) RATIO 5 0 : 1

SHAKING
TIME

TOLUENE HEXANE METHYLENE CHLORIDE.

(mi n)  % E % RSD % E % RSD % E % RSD

5 5 2 . 6 9 0 . 9 7 5 7 . 9 6 3 . 2 3 1 . 7 2 2 . 3 8
10 7 3 . 2 3 0 . 7 4 8 7 . 8 3 0 . 7 3 3 . 0 2 4 . 7 2
15 8 9 . 8 7 1 . 8 4 1 0 3 . 3 7 4 . 1 1 4 . 4 6 6 . 9 6
20 1 0 2 . 3 2 1 . 0 6 1 2 3 . 6 8 0 . 5 8 7 . 7 0 0 . 5 3
30 1 0 9 . 2 0 0 . 1 5 1 2 4 . 8 5 0 . 7 8 7 . 6 0 4 . 2 1
40 1 1 3 . 6 6 0 . 5 8 1 1 6 . 2 6 1 . 5 8 9 . 0 1 7 . 9 8

T r i p l i c a t e  a n a l y s e s
ND = N o t  D e t e r m i n e



T a b l e  4 . 5  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t

r a t i o s  on % r e c o v e r y  o f  f l u o r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5CH3 NO SALT 0 . 4 7 1 1 4 0 . 3 7 9 0 . 6 2 4 . 4 9
NaCl 0 . 5 3 8 * 1 0 3 . 5 4 2 . 1 5
Na2 รO4 0 . 5 5 9 * 1 0 7 . 4 1 1 . 3 2

C6H14 NO SALT 0 . 4 4 9 6 7 3 . 7 4 9 9 . 3 6 1 . 5 7
NaCl 0 . 5 2 9 * 1 0 0 . 2 9 4 . 7 9
Na2 SO4 0 . 5 5 9 * 1 0 0 . 7 3 6 . 2 7

c h2c i 2 NO SALT 0 . 5 2 4 1 6 1 . 1 4 8 9 . 1 9 8 . 0 9
NaCl 0 . 5 7 8 2 3 9 . 9 8 9 8 . 3 9 4 . 4 2
Na2 รO4 0 . 6 1 3 ะ*: 1 0 0 . 0 5 3 . 9 8

5 0 : 1  C6H5CH3 NO SALT 2 . 0 4 0 1 1 5 . 2 9 6 5 . 1 7 1 . 7 2
NaCl 2 . 2 9 0 1 7 4 . 7 6 7 3 . 5 8 4 . 2 9

2 . 4 3 0 2 4 3 . 7 6 7 9 . 7 3 3 . 8 7

c 6h 14 NO SALT 1 . 7 1 2 6 6 . 7 1 4 9 . 2 9 3 . 8 5
NaCl 2 . 0 1 7 1 0 0 . 8 3 6 0 . 5 3 2 . 0 7
Na2 SO4 2 . 1 5 5 1 0 7 . 8 4 6 0 . 3 3  ' 4 . 1 2

ch2c i 2 NO SALT 0 . 1 7 5 3 . 5 7 3 . 1 4 7 . 9 0
NaCl 0 . 5 4 2 1 2 . 1 2 1 2 . 8 2 7 . 2 3
N&2 SO4 0 . 8 3 4 2 0 . 4 2 1 9 . 8 9 2 . 9 9

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r e n e  i s  h i g h e r  t h an  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(260.4 nm)

RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5CH3 NO SALT 0 . 4 7 6 1 1 2 . 5 1 9 1 . 4 3 0 . 3 6
NaCl 0 . 5 4 3 * 1 0 4 . 2 6 2 . 6 2
Na 2 SO4 0 . 5 6 0 * 1 0 7 . 5 6 1 . 3 2

c 6H14 NO SALT 0 . 5 2 4 5 1 3 . 0 6 9 9 . 6 4 3 . 9 3
NaCl 0 . 5 2 8 * 1 0 0 . 6 9 7 . 1 0
N3-2 SO4 0 . 5 3 0 1 0 0 . 6 7 4 . 0 6

c h2 c i 2 NO SALT 0 . 5 4 2 1 0 6 . 0 5 9 2 . 3 6 7 . 5 3
NaCl 0 . 6 0 8 ะ*: 1 0 0 . 0 1 6 . 1 4
พร2 so^ 0 . 6 1 2 * 1 0 0 . 9 1 3 . 9 0

5 0 : 1  C6H5CH3 NO SALT 2 . 1 3 9 1 3 3 . 4 8 6 8 . 3 5 2 . 6 3
NaCl 2 . 4 2 6 2 2 0 . 5 9 7 7 . 6 1 4 . 6 7
Na2 SO4 2 . 5 9 2 3 5 2 . 6 3 8 4 . 9 1 3 . 1 9

C6H14 NO SALT 1 . 6 6 7 6 3 . 3 4 4 7 . 9 1 5 . 8 5
NaCl 1 . 9 4 2 9 1 . 9 0 5 8 . 2 7 2 . 6 4
Na 2 SO4 2 . 0 8 5 9 9 . 7 4 5 8 . 4 3 4 . 1 2

ch2c i 2 NO SALT 0 . 1 7 7 3 . 5 7 3 . 1 4 7 . 9 0
NaCl 0 . 7 4 4 1 7 . 6 8 1 7 . 6 8 7 . 8 7
Na.2 SO4 1 . 1 8 0 3 2 . 3 6 2 8 . 1 5 2 . 2 3

T r i p l i c a t e  a n a l y s e s
* K 3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r e n e  i s  h i g h e r  t h an  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 / 0  nm

RATIO SOLVENT SALT CONC f  
(ppm)

Kd % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 6 . 8 5 4 2 3 . 2 5 6 5 . 7 9 5 . 1 6
NaCl 7 . 6 0 1 3 0 . 2 3 7 3 . 0 0 8 . 1 4
พร2 ร0^ 7 . 9 3 2 3 4 . 2 0 7 6 . 1 6 3 . 5 1

c 6h 14 NO SALT 8 . 5 1 2 3 8 . 5 3 7 8 . 4 7 1 . 5 4
NaCl 8 . 9 6 5 5 6 . 4 8 8 2 . 4 5 6 . 2 5
N^2 SO4 9 . 1 8 0 68. 8 8 8 5 . 5 8 5 . 4 3

ch2 c i 2 NO SALT 5 . 9 4 8 1 2 . 1 6 5 0 . 5 2 7 . 86
NaCl 8 . 4 8 3 3 0 . 4 0 7 2 . 0 7 1 . 2 3
Ns 2 SO4 1 0 . 1 4 4 5 6 6 . 7 9 9 4 . 68 2 . 9 8

5 0 : 1  C6 H5 CH3 NO SALT 5 1 . 0 2 2 3 0 2 . 2 6 8 1 . 4 7 6 . 2 1
NaCl 5 1 . 8 5 5 3 1 8 . 5 0 8 2 . 8 1 5 . 2 1
พร2 SO4 5 4 . 1 6 6 4 7 0 . 4 5 8 8 . 6 5 0 . 7 9

c 6h 14 NO SALT 4 8 . 6 4 2 1 6 0 . 4 2 7 0 . 4 9 1 . 6 7
NaCl 5 1 . 7 1 3 2 3 1 . 8 9 7 7 . 5 7 3 . 5 6
พร2 ร0 ^ 5 3 . 8 7 6 4 5 8 . 2 2 8 8 . 5 8 8 . 9 7

c h2 c i 2 NO SALT 2 6 . 7 7 9 3 4 . 8 7 2 4 . 0 1 1 . 6 4
NaCl 3 1 . 7 3 4 5 0 . 3 2 3 7 . 9 3 1 . 3 4
พร2 SO4 3 3 . 8 7 7 5 2 . 2 3 4 0 . 4 9 6 . 4 9

T r i p l i c a t e  a n a l y s e s  
# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(260.4 nm)

RATIO SOLVENT SALT CONC . 
(ppm) Kd % E % RSD

1 0 : 1  C6H5CH3 NO SALT 6 . 9 9 0 2 4 . 2 7 6 7 . 1 5 3 . 1 1
NaCl 7 . 8 9 4 3 4 . 0 7 7 5 . 8 2 4 . 9 9
Na 2 SO4 8 . 0 3 3 . 3 5 . 6 3 7 7 . 0 5 2 . 4 2

C6 «1 4 NO SALT 8 . 5 8 4 4 0 . 2 1 7 9 . 1 9 1 . 3 9
NaCl 8 . 9 7 4 5 7 . 8 0 8 2 . 7 8 6 . 1 2
Na 2 SO4 9 . 3 4 1 6 7 . 9 5 8 5 . 0 8 3 . 8 7

c h2c i 2 NO SALT 6 . 0 2 3 1 2 . 5 8 5 1 . 1 9 5 . 1 8
NaCl 9 . 5 7 1 6 1 . 0 2 8 1 . 3 3 7 . 3 8
Na2 รO4 1 0 . 2 1 3 5 7 5 . 8 1 9 5 . 3 3 4 . 2 7

5 0 : 1  C6H5CH3 NO SALT 5 1 . 4 8 2 3 2 3 . 7 9 8 2 . 2 1 6 . 3 3
NaCl 5 2 . 8 1 4 3 7 0 . 8 8 8 4 . 3 4 5 . 7 2
Na 2 รO4 5 4 . 6 2 1 5 0 7 . 0 4 8 9 . 4 1 0 . 4 1

C6 Hi4 NO SALT 4 7 . 4 3 5 1 4 7 . 6 0 6 8 . 3 0 0 . 9 6
NaCl 4 8 . 8 2 1 2 0 4 . 8 8 7 5 . 3 1 4 . 0 9
Na. 2 SO4 5 3 . 0 4 5 4 0 4 . 2 4 8 6 . 4 5 5 . 1 9

c h2 c i 2 .NO SALT 2 5 . 7 9 1 3 3 . 1 2 2 3 . 1 2 1 . 6 4
NaCl 3 0 . 4 7 5 4 7 . 1 7 3 6 . 4 2 1 . 4 9

3 2 . 5 2 2 5 2 . 6 7 3 8 . 8 3 6 . 4 4

T r i p l i c a t e  a n a l y s e s  
# c o n c e n t r a t i o n  i n  o r g a n i c  jphase
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T a b l e  4 . 6  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t

r a t i o s  on % r e c o v e r y  o f  a n t h r a c e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d s o l u t i o n  a t  2 5 4 . 0  nm

#RATIO SOLVENT SALT CONC. Kd % E 
(ppm)

% RSD

1 0 : 1  C6H5 CH3 NO SALT 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
NaCl 0 . 4 6 3 6 9 . 1 7 8 6 . 5 3 2 . 1 4
Na 2 S 0 4 0 . 4 6 2 7 0 . 7 5 8 6 . 9 3 1 . 3 9

c 6h 14 NO SALT 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 1 . 1 5
NaCl 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
Na 2 รO4 0 . 5 4 2 * 1 0 4 . 0 7 5 . 2 9

ch2 c i 2 NO SALT 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9
NaCl 0 . 4 7 5 6 1 . 3 4 8 0 . 8 1 6 . 3 7
Na 2 SO4 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1  C6H5CH3 NO SALT 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 . 7 8
' NaCl 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 . 0 0

N a 2 รO4 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 2 2

C6H14 NO SALT 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
NaCl 1 . 9 8 5 9 4 . 1 3 5 7 . 88 1 . 5 4
Ns. 2 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5

c h2 c i 2 NO SALT 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9
NaCl 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1
Nci 2 so^ 1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(254.0 nm)

RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1 C6H5CH3 NO SALT 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
NaCl 0 . 4 6 3 6 9 . 1 7 8 6 . 5 3 2 . 1 4
N3-2 SO4 0 . 4 6 2 7 0 . 7 5 8 6 . 9 3 1 . 3 9

C6H14 NO SALT 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 . 1 . 1 5
NaCl 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
Na 2 SO4 0 . 5 4 2 * 1 0 4 . 0 7 5 . 2 9

c h 2c i 2 NO SALT 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9
NaCl 0 . 4 7 5 6 1 . 3 4 8 0 . 8 1 6 . 3 7
Na 2 SO4 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1 c 6h 5 c h3 NO SALT 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 . 7 8
NaCl 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 . 0 0
N a 2 รO4 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 2 2

C6H14 NO SALT 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
NaCl 1 . 9 8 5 9 4 . 1 3 5 7 .88 1 . 5 4
Na 2 รO4 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5

c h2c i 2 NO SALT 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9
NaCl 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1  .

1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

T r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
e*'
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( c )  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5CH3 NO SALT 1 0 . 6 0 1 1 0 0 . 0 8 0 . 3 3
NaCl 1 1 . 0 4 5 ■k 1 0 4 . 2 0 0 . 6 2
Na 2 รO4 1 0 . 7 4 5 k 1 0 1 . 3 9 0 . 9 3

c 6h 14 NO SALT 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
NaCl 7 . 1 8 7 2 3 . 4 3 6 8 . 9 7 2 . 0 4
N a 2 SO4 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2

c h2 c i 2 NO SALT 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1
NaCl 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0
Na 2 ร 0 1J 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

5 0 : 1  C6H5CH3 NO SALT 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
NaCl 2 8 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8

3 1 . 2 9 3 6 5 . 0 7 5 0 . 5 8 7 . 2 9

c 6h 14 NO SALT 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
NaCl 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
N^2 SO4 5 8 . 7 3 5 3 7 1 . 2 6 8 3 . 0 6 4 . 8 0

ch2c i 2 NO SALT 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6
NaCl 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8 9 4 . 9 1
พร2 ร0 ^ 3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(254.0 nm)

RATIO SOLVENT SALT CONC
(ppm)

*d % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 1 0 . 6 0 1 ¥ 1 0 0 . 0 8 0 . 3 3
NaCl 1 1 . 0 4 5 * 1 0 4 . 2 0 0 . 6 2
Na 2 SO4 1 0 . 7 4 5 * 1 0 1 . 3 9 0 . 9 3

C6H14 NO SALT 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
NaCl 7 . 1 8 7 2 3 . 4 3 6 8 . 9 7 2 . 0 4
N^2 SO4 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2

c h2 c i 2 NO SALT 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1
NaCl 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0
N a 2 SO4 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

5 0 : 1  C6H5 CH3 NO SALT 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
NaCl 2 8 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8
พร2 ร0 ^ 3 1 . 2 9 3 6 5 . 0 7 5 0 . 5 8 7 . 2 9

C6 H14 NO SALT 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
NaCl 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
พร2 so^ 5 8 . 7 3 5 3 7 1 . 2 6 8 3 . 0 6 . 4 . 8 0

c h2 c i 2 NO SALT 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6
NaCl 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8 9 4 . 9 1
Ns. 2 SO4 3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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T a b l e  4 . 7  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t

r a t i o s  on % r e c o v e r y  o f  f l u o r a n t h e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

#RATIO SOLVENT SALT CONC.
(ppm) *d % E % RSD

1 0 : 1 C6H5 CH3 NO SALT 0 . 5 5 8 * 1 0 0 . 7 6 1 . 6 0
NaCl 0 . 5 6 8 * 1 0 4 . 9 5 1 . 2 6
Na 2 SO4 0 . 5 7 9 * 1 0 6 . 4 1 1 . 1 9

c 6H14 NO SALT 0 . 4 2 3 3 0 . 3 9 7 4 . 0 9 2 . 9 7
NaCl 0 . 4 7 6 5 4 . 5 0 8 2 . 4 9 5 . 2 8
Na 2 SO4 0 . 5 7 4 * 1 0 3 . 6 4 1 . 9 5

c h2 c i 2 NO SALT 0 . 5 1 6 1 1 6 . 0 5 8 7 . 7 5 7 . 9 1
NaCl 0 . 5 4 3 1 1 6 . 3 2 9 2 . 5 2 5 . 4 8
Na 2 รO4 0 . 5 5 5 2 6 2 . 8 7 9 8 . 0 2 6 . 2 9

5 0 : 1 c 6h 5 ch3 NO SALT 2 . 1 0 0 1 3 1 . 3 3 6 7 . 3 9 6 . 9 6
NaCl 2 . 1 9 9 1 4 7 . 2 9 7 0 . 4 3 2 . 6 3
Nq-2 SO4 2 . 4 2 2 2 3 4 . 3 8 7 9 . 6 2 0 . 3 0

c eHl 4 NO SALT 1 . 2 8 9 4 0 . 3 2 3 6 . 9 8 0 . 6 9
NaCl 2 . 0 5 5 1 0 7 . 7 8 6 1 . 7 9 3 . 5 6
Na 2 so^ 2 . 4 0 2 2 9 5 . 7 6 7 8 . 5 8 6 . 9 2

c h2c i 2 NO SALT 0 . 8 0 2 1 8 . 5 1 1 4 . 3 9 0 . 9 4
NaCl 0 . 9 8 8 2 5 . 6 7 2 3 . 7 5 5 . 4 0
พร2 ร0 ^ 1 . 3 3 9 3 9 . 1 4 3 2 . 1 6 6 . 2 6

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(286.4 nm)

•#RATIO SOLVENT SALT CONC.
(ppm)

Kd % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 0 . 5 6 0 k 1 0 2 . 8 2 3 . 2 5
- NaCl 0 . 5 7 0 k 1 0 5 . 9 5 0 . 3 8

Na 2 SO4 0 . 5 7 5 k 1 0 6 . 2 3 1 . 3 5

c 6Hl 4 NO SALT 0 . 4 2 3 3 0 . 5 6 . 7 4 . 1 1 3 . 5 9
NaCl 0 . 4 7 2 6 7 . 5 9 8 3 . 2 0 7 . 7 1
Na 2 SO4 0 . 5 7 4 * 1 0 3 . 1 7 2 . 3 9

ch2 c i 2 NO SALT 0 . 4 7 6 4 7 . 4 9 7 9 . 6 3 4 . 2 8
NaCl 0 . 5 1 2 1 0 0 . 9 5 8 6 . 6 4 5 . 8 4
N a 2 ร 0 4 0 . 5 5 6 1 2 6 . 1 1 9 8 . 5 5 3 . 9 0

5 0 : 1  C6H5 CH3 NO SALT 2 . 1 8 1 1 4 8 . 1 9 6 9 . 9 9 6 . 1 9
NaCl 2 . 2 2 2 1 5 2 . 5 2 7 1 . 1 4 2 . 5 3
พร2 so^ 2 . 4 8 6 2 6 7 . 5 6 8 1 . 6 1 1 . 4 6

C6H14 NO SALT 1 . 2 7 2 3 9 . 5 7 3 6 . 6 3 0 . 6 9
NaCl 2 . 0 7 0 1 0 8 . 3 1 6 2 . 1 2 3 . 5 6
Na 2 รO4 2 . 4 6 5 3 2 0 . 0 3 8 0 . 2 7 6 . 9 2

c h2c i 2 NO SALT 0 . 7 8 4 1 8 . 1 2 1 4 . 1 3 3 . 4 9
NaCl 0 . 9 8 7 2 5 . 6 3 2 3 . 6 9 5 . 9 4
Ns. 2 SO4 1 . 3 7 5 4 0 . 5 9 3 2 . 9 5 1 . 0 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

& c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

RATIO SOLVENT SALT CONcf
(ppm) Kd % E % RSD

1 0 : 1 C6H5CH3 NO SALT 1 0 . 4 8 6 2 2 4 2 . 5 2 9 9 . 5 4 1 . 5 1
NaCl 1 0 . 6 6 3 * 1 0 3 . 1 9 0 . 4 2
N^2 SO4 1 0 . 9 2 6 ะ*:.. 1 0 6 . 0 3 0 . 4 7

C6H14 NO SALT 8 . 8 8 8 6 6 . 6 1 8 6 . 0 9 2 . 3 2
NaCl 8 . 9 2 2 6 9 . 6 9 8 6 . 5 0 2 . 6 9
Ns 2 so^ 1 0 . O i l 1 6 0 . 1 9 9 7 . 0 5 6 . 5 3

ch2 c i 2 NO SALT 8 . 5 1 9 3 4 . 6 5 7 3 . 9 0 5 . 6 6
NaCl 9 . 3 4 6 5 0 . 2 8 8 1 . 0 0 1 . 0 7
Na2 รO4 1 0 . 5 8 2 ะ*: 1 0 1 . 8 0 3 . 4 6

5 0 : 1 c 6k 5 ch3 NO SALT 3 7 . 0 9 9 8 9 . 9 0 5 9 . 3 6 1 . 6 7
NaCl 3 6 . 8 8 9 9 0 . 2 7 5 9 . 0 2 7 . 3 2
N3_2 so^ 4 1 . 5 2 2 1 2 8 . 9 7 6 8 . 0 9  . 3 . 2 7

C6Hl4 NO SALT 5 0 . 2 6 5 2 8 3 . 0 3 8 0 . 3 8 2 . 0 7
NaCl 5 7 . 5 8 4 1 0 5 3 . 5 6 9 6 . 1 1 2 . 9 3
Na 2 รO4 6 1 . 6 2 3 * 1 0 0 . 3 0 4 . 4 6

ch2c i 2 NO SALT 1 1 . 7 9 6 1 2 . 9 7 1 0 . 5 3 6 . 4 0
NaCl 1 7 . 3 2 1 2 1 . 3 9 2 0 . 6 2 2 . 2 7
Ns. 2 ร 0 ̂ 1 7 . 5 6 2 1 . 7 8 2 0 . 9 0 6 . 3 3

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  opt i mum w a v e l e n g t h
(286.4 ท๓)

RATIO SOLVENT SALT
#

CONC.
(ppm)

Kd % E % RSD

1 0 : 1 C6H5 CH3 NO SALT 1 0 . 0 9 4 2 8 5 . 7 1 9 5 . 9 4 1 . 6 7
NaCl 1 0 . 3 1 5 8 2 6 . 1 4 9 8 . 6 0 0 . 4 9
Ns. 2 ร 0 ̂ 1 0 . 5 3 2 * 1 0 0 . 1 0 0 . 5 0

CeHl 4 NO SALT 8 . 6 8 4 5 7 . 0 5 8 4 . 1 4 2 . 4 0
NaCl 8 . 8 7 5 6 9 . 7 5 86. 00 4 . 0 7
Na2 SO4 9 . 9 4 4 1 3 1 . 9 6 9 6 . 4 0 6 . 2 1

ch2 c i 2 NO SALT 8 . 2 9 6 3 1 . 0 9 7 1 . 9 6 5 . 3 4
NaCl 9 . 4 1 2 5 3 . 2 8 8 1 . 6 2 2 . 8 1
Ns 2 SO4 1 0 . 4 9 4 1 4 0 . 5 8 9 7 . 9 5 2 . 2 5

5 0 : 1 c 6h5 ch3 NO SALT 3 8 . 3 8 8 9 7 . 9 8 6 1 . 4 1 1 . 7 0
NaCl 3 8 . 4 6 2 1 0 0 . 5 7 6 1 . 5 4 7 . 2 7
Na2 SO4 4 3 . 4 4 4 1 4 9 . 0 1 7 1 . 2 4 1 . 7 0

C6H14 NO SALT 5 0 . 0 9 7 2 6 4 . 3 6 7 8 . 7 1 5 . 5 4
NaCl 5 5 . 1 3 3 5 6 4 . 8 4 8 9 . 4 9 1 . 0 8
NS2 SO4 6 1 . 0 1 8 * 1 0 2 . 5 0 5 . 2 3

ch2c i 2 NO SALT 1 0 . 6 2 3 1 1 . 5 4 9 . 4 8 5 . 9 3
NaCl 1 6 . 8 1 3 2 0 . 6 1 2 0 . 0 2 2 . 2 1
Na 2 SO4 1 7 . 1 2 2 2 1 . 1 1 2 0 . 3 4 5 . 6 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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T a b l e  4 . 8  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t

r a t i o s  on % r e c o v e r y  o f  p y r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 0 . 5 6 4 ■k 1 0 3 . 3 9 1 . 6 9
NaCl 0 . 5 7 8 k 1 0 6 . 7 1 4 . 6 5
Na. 2 SO4 0 . 5 9 0 k 1 0 8 . 1 6 3 . 8 4

C6H14 NO SALT 0 . 4 0 0 3 0 . 2 1 7 2 . 5 9 2 . 5 9
NaCl 0 . 4 3 0 4 3 . 5 9 7 9 . 9 1 4 . 4 6
N3.2 0 . 4 7 6 7 3 . 2 6 8 7 . 3 2 1 . 3 9

c h2 c i 2 NO SALT 0 . 3 9 7 2 8 . 0 7 7 0 . 5 5 5 . 9 8
NaCl 0 . 5 3 1 1 1 5 . 3 1 9 0 . 2 6 2 . 5 8
Na2 ^0 ^ 0 . 5 5 8 k 1 0 0 . 7 2 5 . 2 3

5 0 : 1  C6H5 CH3 NO SALT 2 . 3 5 1 2 7 9 . 8 7 8 1 . 5 3 3 . 3 8
NaCl 2 . 4 4 1 3 0 8 . 1 4 8 3 . 2 2 1 . 8 3
N&2 SO4 2 . 5 0 3 6 6 7 . 1 1 9 1 . 4 4 1 . 6 7

c 6Hl4 NO SALT 2 . 2 6 2 2 2 1 . 5 3 7 5 . 6 9 5 . 4 7
NaCl 2 . 3 2 5 2 4 1 . 3 0 7 8 . 2 5 3 . 6 7
N^2 so^ 2 . 5 0 1 8 1 8 . 9 3 9 1 . 3 1 3 . 0 3

c h 2c i 2 NO SALT 1 . 0 1 2 2 4 . 5 3 1 8 . 2 1 4 . 2 2
NaCl 1 . 2 7 5 3 6 . 4 1 3 0 . 6 5 2 . 9 3
Na 2 SO4 1 . 5 5 2 4 9 . 0 4 3 7 . 2 3 6 . 0 3

T r i p l i c a t e  a n a l y s e s
* K,3 c a n n o t  be  c a l c u l a t e d  due t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(272.4 ท!ท)

#RATIO SOLVENT SALT CONC . Kd % E % RSD
(ppm)

1 0 : 1  C5H5 CH3 NO SALT 0 . 5 5 8 * 1 0 1 . 8 3 0 . 8 6
NaCl 0 . 5 6 9 * 1 0 5 . 1 3 2 . 0 8
Na2 SO4 0 . 5 8 9 k 1 0 8 . 3 6 2 . 5 8

c 6h 14 NO SALT 0 . 4 0 1 3 1 . 6 5 7 4 . 3 1 5 . 5 7
NaCl 0 . 4 1 3 4 2 . 3 2 7 9 . 1 5 5 . 9 4
Na2 รO4 0 . 4 6 2 6 9 . 7 1 8 6 . 8 7 0 . 4 6

c h2c i 2 NO SALT 0 . 3 9 5 2 7 . 4 2 6 9 . 5 8 5 . 0 5
NaCl 0 . 5 2 3 1 6 5 . 4 6 8 9 . 1 2 6 . 5 3
Na 2 SO4 0 . 5 5 9 k 1 0 0 . 7 9 1 . 8 8

5 0 : 1  C6H5 CH3 NO SALT 2 . 3 4 7 2 4 6 . 2 0 7 9 . 7 1 2 . 9 8
NaCl 2 . 4 3 2 2 5 0 . 6 2 8 0 . 2 7 0 . 7 1
Na 2 SO4 2 . 4 9 9 4 8 0 . 4 1 8 8 . 8 1 1 . 1 1

c 6H14 NO SALT 2 . 2 5 1 1 9 7 . 3 1 7 2 . 5 7 4 . 8 4
NaCl 2 . 4 1 1 4 8 1 . 4 6 8 5 . 2 0 5 . 7 8
Ns 2 SO4 2 . 5 6 5 1 3 4 4 . 7 0 9 3 . 6 4 3 . 5 3

c h2 c i 2 NO SALT 1 . 1 5 6 2 8 . 8 3 2 0 . 7 3 5 . 9 4
NaCl 1 . 4 0 3 4 2 . 0 4 3 3 . 7 2 6 . 9 4
N3.2 1 . 7 6 2 6 0 . 1 6 4 2 . 1 0 3 . 7 3

T r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  be  c a l c u l a t e d  due t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 - 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

#RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 1 0 . 8 9 0 * 1 0 3 . 5 3 0 . 3 4
NaCl 1 0 . 8 9 1 * 1 0 3 . 5 8 0 . 7 6
Na 2 รO4 1 1 . 2 0 3 k 1 0 9 . 3 8 1 . 2 3

c 6h 14 NO SALT 6 . 9 7 2 1 9 . 7 3 6 4 . 9 4 4 . 9 2
NaCl 7 . 6 2 3 2 5 . 9 1 7 0 . 9 6 2 . 8 7
Na 2 รO4 8 . 7 5 1 4 6 . 5 8 8 1 . 5 3 1 . 0 2

c h2c i 2 NO SALT 1 0 . 7 2 3 1 2 1 9 . 4 0 9 7 . 0 6 1 . 9 2
NaCl 1 0 . 8 2 3 k 1 0 0 . 4 8 1 . 7 1
Na 2 SO4 1 0 . 8 8 2 k 1 0 2 . 2 1 1 . 4 6

5 0 : 1  C6H5 CH3 NO SALT 6 0 . 2 1 2 2 2 1 0 . 0 2 9 6 . 9 3 1 . 0 6
NaCl 6 2 . 7 7 7 k 1 0 1 . 0 4 0 . 4 4

/ Na 2 SO4 6 3 . 1 8 5 k 1 0 3 . 5 5 3 . 3 0

C6H14 NO SALT 3 7 . 8 5 2 8 2 . 0 5 5 4 . 5 1 1 . 2 7
NaCl 3 8 . 9 3 2 1 0 8 . 1 1 6 1 . 6 4 5 . 2 6
Na2 รO4 5 9 . 3 3 2 8 2 4 . 0 5 9 1 . 4 7 2 . 4 7

ch2 c i 2 NO SALT 9 . 7 3 0 1 0 . 4 7 8 . 6 9 3 . 0 9
NaCl 2 3 . 4 3 1 3 1 . 8 9 2 7 . 9 0 4 . 4 8
Na2 SO4 2 5 . 3 2 1 3 5 . 5 4 3 0 . 1 4 3 . 3 8

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(272.4 nm)
(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h

#RATIO SOLVENT SALT CONC.
(ppm) Kd % E % RSD

1 0 : 1  C6H5 CH3 NO SALT 1 0 . 8 9 0 * 1 0 3 . 6 1 0 . 5 6
NaCl 1 0 . 8 9 8 * 1 0 3 . 7 2 0 . 6 4
Na2 SO4 1 1 . 2 5 0 * 1 0 9 . 7 9 0 . 3 5

C6H14 NO SALT 7 . 1 2 3 2 0 . 8 1 6 6 . 3 4 2 . 4 3
NaCl 7 . 3 0 0 2 2 . 7 0 6 8 . 0 1 4 . 8 0

8 . 7 9 5 4 7 . 7 5 8 1 . 9 0 0 . 9 6

c h2c i 2 NO SALT 1 0 . 0 7 5 7 5 . 3 1 8 5 . 6 0 3 . 8 8
NaCl 1 0 . 5 4 6 3 3 4 .88 9 5 . 5 6 6 . 5 8
Na 2 so^ 1 0 . 7 3 3 1 9 8 . 6 1 9 7 . 1 8 5 . 8 9

5 0 : 1  C6H5 CH3 NO SALT 5 9 . 5 4 2 1 5 1 6 . 2 5 9 6 . 2 9 1 . 3 2
NaCl 6 1 . 7 8 4 * 1 0 1 . 2 4 0 . 6 9
Na 2 SO4 6 2 . 2 8 2 * 1 0 3 . 0 1 3 . 2 5

C6H14 NO SALT 3 6 . 3 0 2 7 4 . 9 9 5 2 . 2 7 1 . 4 2
NaCl 4 0 . 0 9 5 1 0 1 . 5 1 6 0 . 1 3 5 . 7 1
Na 2 5 9 . 8 2 1 8 3 0 . 1 6 9 2 . 1 6 0 . 4 4

. CH2C12 NO SALT 7 . 9 3 2 8 . 3 9 7 . 0 8 3 . 1 9
NaCl 2 0 . 4 3 3 2 7 . 1 5 '2 4 . 7 9 3 . 6 1
N a 2 $0^ 2 2 . 7 9 5 3 0 . 7 9 2 7 . 0 8 9 . 2 5

T r i p l i c a t e  a n a l y s e s
* K(3 c a n n o t  be  c a l c u l a t e d  due t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f p y r e n e  i s : h i g h e r t h a n  i t s : i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



s o

T a b l e  4 . 9  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g  s o l v e n t s

on % r e c o v e r y  o f  f l u o r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC .# 
(ppm) Kd % E % RSD

C5 H5 ch3 1 0 : 1 NO SALT 0 . 4 7 1 1 4 0 . 3 7 9 0 . 6 2 4 . 4 9
NaCl 0 . 5 3 8 ไ*: 1 0 3 . 5 4 2 . 1 5
Ns 2 SO ̂ 0 . 5 5 9 ไ*: 1 0 7 . 4 1 1 . 3 2

5 0 : 1 NO SALT 2 . 0 4 0 1 1 5 . 2 9 6 5 . 1 7 1 . 7 2
NaCl 2 . 2 9 0 1 7 4 . 7 6 7 3 . 5 8 4 . 2 9
Na2 SC>4 2 . 4 3 0 2 4 3 . 7 6 7 9 . 7 3 3 . 8 7

C6H14 1 0 : 1 NO SALT 0 . 4 4 9 6 7 3 . 7 4 9 9 . 3 6 1 . 5 7
NaCl 0 . 5 2 9 1 0 0 . 2 9 4 . 7 9
พร2 ร0 ^ 0 . 5 5 9 ไ*: 1 0 0 . 7 3 6 . 2 7

5 0 : 1 NO SALT 1 . 7 1 2 6 6 . 7 1 4 9 . 2 9 3 . 8 5
NaCl 2 . 0 1 7 1 0 0 . 8 3 6 0 . 5 3 2 . 0 7

2 . 1 5 5 1 0 7 . 8 4 6 0 . 3 3 4 . 1 2

c h2 c i 2 1 0 : 1 NO SALT 0 . 5 2 4 1 6 1 . 1 4 8 9 . 1 9 8 . 0 9
NaCl 0 . 5 7 8 2 3 9 . 9 8 9 8 . 3 9 4 . 4 2
Na2 รO4 0 . 6 1 3 * 1 0 0 . 0 5 3 . 9 8

50 :1 NO SALT 0 . 1 7 5 3 . 5 7 3 . 1 4 7 . 9 0
NaCl 0 . 5 4 2 1 2 . 1 2 1 2 . 8 2 7 . 2 3
พร2 ร0 ^ 0 . 8 3 4 2 0 . 4 2 1 9 . 8 9 2 . 9 9

T r i p l i c a t e a n a l y s e s
* c a n n o t be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f f l u o r e n e i s  h i g h e r  t h a n i t s  i n i t i a l
c o n c e n t r a t i o n .

tf c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(260.4 nra)

SOLVENT RATIO SALT CONC f  

(ppm) Kd % E % RSD

C6H5 CH3 1 0 : 1 NO SALT 0 . 4 7 6 1 1 2 - 5 1 9 1 . 4 3 0 . 3 6
NaCl 0 . 5 4 3 ไk 1 0 4 . 2 6 2 . 6 2
N&2 so^ 0 . 5 6 0 * 1 0 7 . 5 6 1 . 3 2

5 0 : 1 NO SALT 2 . 1 3 9 1 3 3 . 4 8 6 8 . 3 5 2 . 6 3
NaCl 2 . 4 2 6 2 2 0 . 5 9 7 7 . 6 1 4 . 6 7
N a 2 ร<ว4 2 . 5 9 2 3 5 2 . 6 3 8 4 . 9 1 3 . 1 9

C6H14 1 0 : 1 NO SALT 0 . 5 2 4 5 1 3 . 0 6 9 9 . 6 4 3 . 9 3
NaCl 0 . 5 2 8 * 1 0 0 . 6 9 7 . 1 0
Na. 2 0 . 5 3 0  - * 1 0 0 . 6 7 4 . 0 6

5 0 : 1 NO SALT 1 . 6 6 7 6 3 . 3 4 4 7 . 9 1 5 . 8 5
NaCl 1 . 9 4 2 9 1 . 9 0 5 8 . 2 7 2 . 6 4
พร2 ร0 ^ 2 . 0 8 5 9 9 . 7 4 5 8 . 4 3 4 . 1 2

c h2c i 2 1 0 : 1 NO SALT 0 . 5 4 2 1 0 6 . 0 5 9 2 . 3 6 7 . 5 3
NaCl 0 . 6 0 8 * 1 0 0 . 0 1 6 . 1 4
พร2 ร0 ^ 0 . 6 1 2 ■k 1 0 0 . 9 1 3 . 9 0

5 0 : 1 NO SALT 0 . 1 7 7 3 . 5 7 3 . 1 4 7 . 9 0
NaCl 0 . 7 4 4 1 7 . 6 8 1 7 . 6 8 7 . 8 7
N a 2 SO4 1 . 1 8 0 3 2 . 3 6 2 8 . 1 5 2 . 2 3

T r i p l i c a t e a n a l y s e s
* K(3 c a n n o t b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f f l u o r e n e i s  h i g h e r  t h a n i t s  i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC ? 
(ppm) Kd % E % RSD

C6H5CH3 1 0 : 1 NO SALT 6 . 8 5 4 2 3 . 2 5 6 5 . 7 9 5 . 1 6
NaCl 7 . 6 0 1 3 0 . 2 3 7 3 . 0 0 8 . 1 4
Na2 S 0 4 7 . 9 3 2 3 4 . 2 0 7 6 . 1 6 3 . 5 1

5 0 : 1 NO SALT 5 1 . 0 2 2 3 0 2 . 2 6 8 1 . 4 7 6 . 2 1
NaCl 5 1 . 8 5 5 3 1 8 . 5 0 8 2 . 8 1 5 . 2 1

5 4 . 1 6 6 4 7 0 . 4 5 8 8 . 6 5 0 . 7 9

c 6h 14 1 0 : 1 NO SALT 8 . 5 1 2 3 8 . 5 3 7 8 . 4 7 1 . 5 4
NaCl 8 . 9 6 5 5 6 . 4 8 8 2 . 4 5 6 . 2 5
N^2 SO4 9 . 1 8 0 68. 8 8 8 5 . 5 8 5 . 4 3

5 0 : 1 NO SALT 4 8 . 6 4 2 1 6 0 . 4 2 7 0 . 4 9 1 . 6 7
NaCl 5 1 . 7 1 3 2 3 1 . 8 9 7 7 . 5 7 3 . 5 6
N3.2 SO4 5 3 . 8 7 6 4 5 8 . 2 2 8 8 . 5 8 8 . 9 7

ch2c i 2 1 0 : 1 NO SALT 5 . 9 4 8 1 2 . 1 6 5 0 . 5 2 7 . 86
NaCl 8 . 4 8 3 3 0 . 4 0 7 2 . 0 7 1 . 2 3
N a 2 SO4 1 0 . 1 4 4 5 6 6 . 7 9 9 4 . 6 8 2 . 9 8

5 0 : 1 NO SALT 2 6 . 7 7 9 3 4 . 8 7 2 4 . 0 1 1 . 6 4
NaCl 3 1 . 7 3 4 5 0 . 3 2 3 7 . 9 3 1 . 3 4
N â 2 SO4 3 3 . 8 7 7 5 2 . 2 3 4 0 . 4 9 6 . 4 9

T r i p l i c a t e  a n a l y s e s
# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(260.4 ท!ท)

SOLVENT RATIO SALT CONC f  

(ppm) Kd % E % RSD

C6H5 CH3 10 ะ 1 NO SALT 6 . 9 9 0 2 4 . 2 7 6 7 . 1 5 3 . 1 1
NaCl 7 . 8 9 4 3 4 . 0 7 7 5 . 8 2 4 . 9 9
N a 2 ร 0 4 8 . 0 3 3 3 5 . 6 3 7 7 . 0 5 2 . 4 2

5 0 : 1 NO SALT 5 1 . 4 8 2 3 2 3 . 7 9 8 2 . 2 1 6 . 3 3
NaCl 5 2 . 8 1 4 3 7 0 . 8 8 8 4 . 3 4 5 . 7 2
Na 2 รO4 5 4 . 6 2 1 5 0 7 . 0 4 8 9 . 4 1 0 . 4 1

C6H14 1 0 : 1 NO SALT 8 . 5 8 4 4 0 . 2 1 7 9 . 1 9 1 . 3 9
NaCl 8 . 9 7 4 5 7 . 8 0 8 2 . 7 8 6 . 1 2
Na2 SO4 9 . 3 4 1 6 7 . 9 5 8 5 . 0 8 3 . 8 7

5 0 : 1 NO SALT 4 7 . 4 3 5 1 4 7 . 6 0 6 8 . 3 0 0 . 9 6
NaCl 4 8 . 8 2 1 2 0 4 . 8 8 7 5 . 3 1 4 . 0 9
Na2 รO4 5 3 . 0 4 5 4 0 4 . 2 4 8 6 . 4 5 5 . 1 9

c h2 c i 2 1 0 : 1 NO SALT 6 . 0 2 3 1 2 . 5 8 5 1 . 1 9 5 . 1 8
NaCl 9 . 5 7 1 6 1 . 0 2 8 1 . 3 3 7 . 3 8
Na 2 SO4 1 0 . 2 1 3 5 7 5 . 8 1 9 5 . 3 3 4 . 2 7

5 0 : 1 NO SALT 2 5 . 7 9 1 3 3 . 1 2 2 3 . 1 2 1 . 6 4
NaCl 3 0 . 4 7 5 4 7 . 1 7 3 6 . 4 2 1 . 4 9
Na 2 s o  4 3 2 . 5 2 2 5 2 . 6 7 3 8 . 8 3 6 . 4 4

T r i p l i c a t e  a n a l y s e s
# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



94

T a b l e  4 . 1 0  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g  s o l v e n t s

on % r e c o v e r y  o f  a n t h r a c e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT
Tt

CONC.
(ppm) Kd % E % RSD

C6H5 CH3 10 ะ 1 NO SALT 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
NaCl 0 . 4 6 3 6 9 . 1 7 8 6 . 53 2 . 1 4

0 . 4 6 2 7 0 . 7 5 8 6 . 9 3 1 . 3 9

5 0 : 1 NO SALT 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 . 7 8
NaCl 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 .00
Na 2 รO4 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 22

C6H14 10 ะ 1 NO SALT 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 1 . 1 5
NaCl 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
N3-2 SO4 0 . 5 4 2 * 1 0 4 . 0 7 5 . 2 9

50 ะ 1 NO SALT 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
NaCl 1 . 9 8 5 9 4 . 1 3 5 7 .88 1 . 5 4
Ns. 2 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5

c h2c i 2 10 ะ 1 NO SALT 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9
NaCl 0 . 4 7 5 6 1 . 3 4 8 0 . 8 1 6 . 3 7
Na 2 รO4 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1 NO SALT 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9
NaCl 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1
Nci 2 SO4 1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h an  i t s  i n i t i a l  
c o n c e n t r â t ! o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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( 2 5 4 . 0  nra)

(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h

#SOLVENT RATIO SALT CONC.
(ppm) Kd % E % RSD

C6H5CH3 1 0 : 1 NO SALT 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
NaCl 0 . 4 6 3 6 9 . 1 7 8 6 . 5 3 2 . 1 4
Na 2 SO4 0 . 4 6 2 7 0 . 7 5 8 6 . 9 3 1 . 3 9

5 0 : 1 NO SALT 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 . 7 8
NaCl 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 . 0 0
Na 2 ร Ô 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 22

C6H14 1 0 : 1 NO SALT 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 1 . 1 5
NaCl 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
พร2 so^ 0 . 5 4 2 ไ * : 1 0 4 . 0 7 5 . 2 9

5 0 : 1 NO SALT 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
NaCl 1 . 9 8 5 9 4 . 1 3 5 7 . 8 8 1 . 5 4
Na 2 SO^ 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5

CH2 C 1 2  1 0 : 1 NO S A L T 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9
N a C l 0 . 4 7 5 6 1 . 3 4 8 0 . 8 1 6 . 3 7
N a 2 SO^ 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1 NO S A L T 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9
N a C l 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1
N a 2 SO^ 1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(c)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  ท!ท

#SOLVENT RATIO SALT CONC.
(ppm) Kd % E % RSD

C6H5 CH3 1 0 : 1 NO SALT 1 0 . 6 0 1 k 1 0 0 . 0 8 0 . 3 3
NaCl 1 1 . 0 4 5 ■k 1 0 4 . 2 0 0 . 6 2
Na 2 ร 0 ̂ 1 0 . 7 4 5 * 1 0 1 . 3 9 0 . 9 3

50 ะ 1 NO SALT 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
NaCl 2 8 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8
Na 2 SO^ 3 1 . 2 9 3 6 5 . 0 7 5 0 . 5 8 7 . 2 9

c 6h 14 1 0 : 1 NO SALT 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
NaCl 7 . 1 8 7 2 3 . 4 3 6 8 . 9 7 2 . 0 4
N a 2 ร 0 4 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2

5 0 : 1 NO SALT 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
NaCl 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
Na2SO^ 5 8 . 7 3 5 3 7 1 . 2 6 8 3 . 0 6 4 . 8 0

CH2C12 1 0 : 1 NO SALT 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1
NaCl 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0
^ 2 ร 0 ^ 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

50 :1 NO SALT 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6
NaCl 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8 9 4 . 9 1
Nci 2 ร 0 4 3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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CD) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(254.0 nm)

#SOLVENT RATIO SALT CONC.
(ppm) Kd % E % RSD

C6H5 CH3 1 0 : 1 NO SALT 1 0 . 6 0 1 ไ*ะ 1 0 0 . 0 8 0 . 3 3
NaCl 1 1 . 0 4 5 ไ*ะ 1 0 4 . 2 0 0 . 6 2
Na 3 SO^- 1 0 . 7 4 5 ไ*ะ 1 0 1 . 3 9 0 . 9 3

5 0 : 1 NO SALT 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
NaCl 2 8 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8
Na 2 SO^ 3 1 . 2 9 3 6 5 . 0 7 5 0 . 5 8 7 . 2 9

C6 H14 1 0 : 1 NO SALT 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
NaCl 7 . 1 8 7 2 3 . 4 3 6 8 . 9 7 2 . 0 4
Na2 SO4 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2

5 0 : 1 NO SALT 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
NaCl 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
N a 2 SO^ 5 8 . 7 3 5 3 7 1 . 2 6 8 3 . 0 6 4 . 8 0

CH2C12 1 0 : 1 NO SALT 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1
NaCl 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0
Nci2 SO4 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

5 0 : 1 NO SALT 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6
NaCl 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8 9 4 . 9 1

3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

tF c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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T a b l e  4 . 1 1  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g  s o l v e n t s

on % r e c o v e r y  o f  f l u o r a n t h e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  ท:ท

SOLVENT RATIO SALT CONC f  
(ppm) Kd % E % RSD

C6H5 CH3 1 0 : 1 NO SALT 0 . 5 5 8 * 1 0 0 . 7 6 1 . 6 0
NaCl 0 . 5 6 8 * 1 0 4 . 9 5 1 . 2 6
N a 2 ร 0 4 0 . 5 7 9 * 1 0 6 . 4 1 1 . 1 9

5 0 : 1 NO SALT 2 . 1 0 0 1 3 1 . 3 3 6 7 . 3 9 6 . 9 6
NaCl 2 . 1 9 9 1 4 7 . 2 9 7 0 . 4 3 2 . 6 3
Na 2 SO4 2 . 4 2 2 2 3 4 . 3 8 7 9 . 6 2 0 . 3 0

C6H14 1 0 : 1 NO SALT 0 . 4 2 3 3 0 . 3 9 7 4 . 0 9 2 . 9 7
NaCl 0 . 4 7 6 5 4 . 5 0 8 2 . 4 9 5 . 2 8
Na2 SO4 0 . 5 7 4 :k 1 0 3 . 6 4 1 . 9 5

5 0 : 1 NO SALT 1 . 2 8 9 4 0 . 3 2 3 6 . 9 8 0 . 6 9
NaCl 2 . 0 5 5 1 0 7 . 7 8 6 1 . 7 9 3 . 5 6
Na 2 SO4 2 . 4 0 2 2 9 5 . 7 6 7 8 . 5 8 6 . 9 2

c h2 c i 2 1 0 : 1 NO SALT 0 . 5 1 6 1 1 6 . 0 5 8 7 . 7 5 7 . 9 1
NaCl 0 . 5 4 3 1 1 6 . 3 2 9 2 . 5 2 5 . 4 8
N a 2 ร 0  4 0 . 5 5 5 2 6 2 . 8 7 9 8 . 0 2 6 . 2 9

5 0 : 1 NO SALT 0 . 8 0 2 1 8 . 5 1 1 4 . 3 9 0 . 9 4
NaCl 0 . 9 8 8 2 5 . 6 7 2 3 . 7 5 5 . 4 0
N a 2 รO4 1 . 3 3 9 3 9 . 1 4 3 2 . 1 6 6 . 2 6

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(286.4 nm)

SOLVENT RATIO SALT CONC. 
(ppm) Kd % E % RSD

C6H5 CH3 10 ะ 1 NO SALT 0 . 5 6 0 * 1 0 2 . 8 2 3 . 2 5
NaCl 0 . 5 7 0 ;k 1 0 5 . 9 5 0 . 3 8
Na2 SO4 0 . 5 7 5 ■k 1 0 6 . 2 3 1 . 3 5

5 0 : 1 NO SALT 2 . 1 8 1 1 4 8 . 1 9 6 9 . 9 9 6 . 1 9
NaCl 2 . 2 2 2 1 5 2 . 5 2 7 1 . 1 4 2 . 5 3

2 . 4 8 6 2 6 7 . 5 6 8 1 . 6 1 1 . 4 6

C6H14 1 0 : 1 NO SALT 0 . 4 2 3 3 0 . 5 6 7 4 . 1 1 3 . 5 9
NaCl 0 . 4 7 2 6 7 . 5 9 8 3 . 2 0 7 . 7 1
Ns. 2 SO4 0 . 5 7 4 * 1 0 3 . 1 7 2 . 3 9

5 0 : 1 NO SALT 1 . 2 7 2 3 9 . 5 7 3 6 . 6 3 0 . 6 9
NaCl 2 . 0 7 0 1 0 8 . 3 1 6 2 . 1 2 3 . 5 6
Na 2 ร<ว4 2 . 4 6 5 3 2 0 . 0 3 8 0 . 2 7 6 . 9 2

c h 2c i 2 10 : 1 NO SALT 0 . 4 7 6 4 7 . 4 9 7 9 . 6 3 4 . 2 8
NaCl 0 . 5 1 2 1 0 0 . 9 5 8 6 . 6 4 5 . 8 4
Nci2 SO4 0 . 5 5 6 1 2 6 . 1 1 9 8 . 5 5 3 . 9 0

50 :1 NO SALT 0 . 7 8 4 1 8 . 1 2 1 4 . 1 3 3 . 4 9
NaCl 0 . 9 8 7 2 5 . 6 3 2 3 . 6 9 5 . 9 4
Na 2 รO4 1 . 3 7 5 4 0 . 5 9 3 2 . 9 5 1 . 0 5

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC . 
(ppm) Kd % E % RSD

C6H5CH3 1 0 : 1 NO SALT 1 0 . 4 8 6 2 2 4 2 . 5 2 9 9 . 5 4 1 . 5 1
NaCl 1 0 . 6 6 3 * 1 0 3 . 1 9 0 . 4 2

1 0 . 9 2 6 * 1 0 6 . 0 3 0 . 4 7

50 ะ 1 NO SALT 3 7 . 0 9 9 8 9 . 9 0 5 9 . 3 6 1 . 6 7
NaCl 3 6 . 8 8 9 9 0 . 2 7 5 9 . 0 2 7 . 3 2

4 1 . 5 2 2 1 2 8 . 9 7 6 8 . 0 9 3 . 2 7

C6H14 1 0 : 1 NO SALT 8 . 8 8 8 6 6 . 6 1 8 6 . 0 9 2 . 3 2
NaCl 8 . 9 2 2 6 9 . 6 9 8 6 . 5 0 2 . 6 9
Ns. 2 1 0 . o i l 1 6 0 . 1 9 9 7 . 0 5 6 . 5 3

5 0 : 1 NO SALT 5 0 . 2 6 5 2 8 3 . 0 3 8 0 . 3 8 2 . 0 7
NaCl 5 7 . 5 8 4 1 0 5 3 . 5 6 9 6 . 1 1 2 . 9 3
Ns. 2 6 1 . 6 2 3 * 1 0 0 . 3 0 4 . 4 6

c h2 c i 2 1 0 : 1 NO SALT 8 . 5 1 9 3 4 . 6 5 7 3 . 9 0 5 . 6 6
NaCl 9 . 3 4 6 5 0 . 2 8 8 1 . 0 0 1 . 0 7
N a 2 รO4 1 0 . 5 8 2 * 1 0 1 . 8 0 3 . 4 6

5 0 : 1 NO SALT 1 1 . 7 9 6 1 2 . 9 7 1 0 . 5 3 6 . 4 0
NaCl 1 7 . 3 2 1 2 1 . 3 9 2 0 . 6 2 2 . 2 7
พร2 ร0 ^ 1 7 . 5 6 2 1 . 7 8 2 0 . 9 0 6 . 3 3

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(286 .4  nm)

SOLVENT RATIO SALT C O N cf
(ppm) Kd % E % RSD

C6 H5CH3 1 0 : 1 NO SALT 1 0 . 0 9 4 2 8 5 . 7 1 9 5 . 9 4 1 . 6 7
NaCl 1 0 . 3 1 5 8 2 6 . 1 4 9 8 . 6 0 0 . 4 9
Na2 รO4 1 0 . 5 3 2 * 1 0 0 . 1 0 0 . 5 0

50 ะ 1 NO SALT 3 8 . 3 8 8 9 7 . 9 8 6 1 . 4 1 1 . 7 0
NaCl 3 8 . 4 6 2 1 0 0 . 5 7 6 1 . 5 4 7 . 2 7
N a 2 รO4 4 3 . 4 4 4 1 4 9 . 0 1 7 1 . 2 4 1 . 7 0

c 6H14 10 ะ 1 NO SALT 8 . 6 8 4 5 7 . 0 5 8 4 . 1 4 2 . 4 0
NaCl 8 . 8 7 5 6 9 . 7 5 86 . 0 0 4 . 0 7
Nci.2 SO4 9 . 9 4 4 1 3 1 . 9 6 9 6 . 4 0 6 . 2 1

5 0 : 1 NO SALT 5 0 . 0 9 7 2 6 4 . 3 6 7 8 . 7 1 5 . 5 4
NaCl 5 5 . 1 3 3 5 6 4 . 8 4 8 9 . 4 9 1 . 0 8
N3.2 SO4 6 1 . 0 1 8 :k 1 0 2 . 5 0 5 . 2 3

c h2c i 2 1 0 : 1 NO SALT 8 . 2 9 6 3 1 . 0 9 7 1 . 9 6 5 . 3 4
NaCl 9 . 4 1 2 5 3 . 2 8 8 1 . 6 2 2 . 8 1
พร2 1 0 . 4 9 4 1 4 0 . 5 8 9 7 . 9 5 2 . 2 5

5 0 : 1 NO SALT 1 0 . 6 2 3 1 1 . 5 4 9 . 4 8 5 . 9 3
NaCl 1 6 . 8 1 3 2 0 . 6 1 2 0 . 0 2 2 . 2 1
พร2 ร0 ^ 1 7 . 1 2 2 2 1 . 1 1 2 0 . 3 4 5 . 6 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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T a b l e  4 . 1 2  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g  s o l v e n t s

on % r e c o v e r y  o f  p y r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d s o l u t i o n a t  2 5 4 . 0  nm

#SOLVENT RATIO SALT CONC. 
(ppm)

Kd % E % RSD

C6 H5 CH3  1 0 : 1 NO SALT 0 . 5 6 4 ■k 1 0 3 . 3 9 1 . 6 9
NaCl 0 . 5 7 8 k 1 0 6 . 7 1 4 . 6 5
Na 2 ร O4 0 . 5 9 0 k 1 0 8 . 1 6 3 . 8 4

5 0 : 1 NO SALT 2 . 3 5 1 2 7 9 . 8 7 8 1 . 5 3 3 . 3 8
NaCl 2 . 4 4 1 3 0 8 . 1 4 8 3 . 2 2 1 . 8 3
N a 2  ร 0 4 2 . 5 0 3 6 6 7 . 1 1 9 1 . 4 4 1 . 6 7

C6H14 10 : 1 NO SALT 0 . 4 0 0 3 0 . 2 1 7 2 . 5 9 2 . 5 9
NaCl 0 . 4 3 0 4 3 . 5 9 7 9 . 9 1 4 . 4 6
Na2 SO4 0 . 4 7 6 7 3 . 2 6 8 7 . 3 2 1 . 3 9

5 0 : 1 NO SALT 2 . 2 6 2 2 2 1 . 5 3 7 5 . 6 9 5 . 4 7
NaCl 2 . 3 2 5 2 4 1 . 3 0 7 8 . 2 5 3 . 6 7
Na 2 SO 4 2 . 5 0 1 8 1 8 . 9 3 9 1 . 3 1 3 . 0 3

CH2 C12 1 0 : 1 NO SALT 0 . 3 9 7 2 8 . 0 7 7 0 . 5 5 5 . 9 8
NaCl 0 . 5 3 1 1 1 5 . 3 1 9 0 . 2 6 2 . 5 8
Na 2 SO4 0 . 5 5 8 * 1 0 0 . 7 2 5 . 2 3

5 0 : 1 NO SALT 1 . 0 1 2 2 4 . 5 3 1 8 . 2 1 4 . 2 2
NaCl 1 . 2 7 5 3 6 . 4 1 3 0 . 6 5 2 . 9 3
Ns 2 4 1 . 5 5 2 4 9 . 0 4 3 7 . 2 3 6 . 0 3

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  optimum w a v e l e n g t h
(272.4 nm)

SOLVENT RATIO SALT CONC f  
(ppm)

% E % RSD

C6H5 CH3 1 0 : 1 NO SALT 0 . 5 5 8 k 1 0 1 . 8 3 0 . 8 6
NaCl 0 . 5 6 9 k 1 0 5 . 1 3 2 . 0 8
Ns. 2 ร 0 ̂ 0 . 5 8 9 •k 1 0 8 . 3 6 2 . 5 8

5 0 : 1 NO SALT 2 . 3 4 7 2 4 6 . 2 0 7 9 . 7 1 2 . 9 8
NaCl 2 . 4 3 2 2 5 0 . 6 2 8 0 . 2 7 0 . 7 1
N a 2 รO4 2 . 4 9 9 4 8 0 . 4 1 8 8 . 8 1 1 . 1 1

C6 H14 1 0 : 1 NO SALT 0 . 4 0 1 3 1 . 6 5 7 4 . 3 1 5 . 5 7
NaCl 0 . 4 1 3 4 2 . 3 2 7 9 . 1 5 5 . 9 4
N&2 so^ 0 . 4 6 2 6 9 . 7 1 8 6 . 8 7 0 . 4 6

5 0 : 1 NO SALT 2 . 2 5 1 1 9 7 . 3 1 7 2 . 5 7 4 . 8 4
NaCl 2 . 4 1 1 4 8 1 . 4 6 8 5 . 2 0 5 . 7 8
NS2 SO4 2 . 5 6 5 1 3 4 4 . 7 0 9 3 . 6 4 3 . 5 3

c h 2 c i 2 1 0 : 1 NO SALT 0 . 3 9 5 2 7 . 4 2 6 9 . 5 8 5 . 0 5
NaCl 0 . 5 2 3 1 6 5 . 4 6 8 9 . 1 2 . 6 . 5 3
Ns 2 SO4 0 . 5 5 9 ■k 1 0 0 . 7 9 1 . 8 8

5 0 : 1 NO SALT 1 . 1 5 6 2 8 . 8 3 2 0 . 7  3 5 . 9 4
NaCl 1 . 4 0 3 4 2 . 0 4 3 3 . 7 2 6 . 94
N ร 2 ร O ̂ 1 . 7 6 2 6 0 . 1 6 4 2 . 1 0 3 . 7 3

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e
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(C) 1 . 0 0 ppm s t a n d a r d s o l u t i o n  a t 2 5 4 . 0  nm

#SOLVENT RATIO SALT CONC. 
(ppm)

Kd % E % RSD

C5H5 CH3 1 0 : 1 NO SALT 1 0 . 8 9 0 1 0 3 . 5 3 0 . 3 4
NaCl 1 0 . 8 9 1 * 1 0 3 . 5 8 0 . 7 6
N a 3  S O 4 1 1 . 2 0 3 ะ * : 1 0 9 . 3 8 1 . 2 3

50 ะ 1 NO SALT 6 0 . 2 1 2 2 2 1 0 . 0 2 9 6 . 9 3 1 . 0 6
NaCl 6 2 . 7 7 7 ะ * : 1 0 1 . 0 4 0 . 4 4
Na 2 ร 0 ̂ 6 3 . 1 8 5 ะ * : 1 0 3 . 5 5 3 . 3 0

C 6 H i 4 1 0 : 1 NO SALT 6 . 9 7 2 1 9 . 7 3 6 4 . 9 4 4 . 9 2
NaCl 7 . 6 2 3 2 5 . 9 1 7 0 . 9 6 2 . 8 7
Na 2 SO4 8 . 7 5 1 4 6 . 5 8 8 1 . 5 3 1 . 0 2

5 0 : 1 NO SALT 3 7 . 8 5 2 8 2 . 0 5 5 4 . 5 1 1 . 2 7
NaCl 3 8 . 9 3 2 1 0 8 . 1 1 6 1 . 6 4 5 . 2 6
Na 2 SO4 5 9 . 3 3 2 8 2 4 . 0 5 9 1 . 4 7 2 . 4 7

CH2 C12 1 0 : 1 NO SALT 1 0 . 7 2 3 1 2 1 9 . 4 0 9 7 . 0 6 1 . 9 2
NaCl 1 0 . 8 2 3 * 1 0 0 . 4 8 1 . 7 1

1 0 . 8 8 2 * 1 0 2 . 2 1 1 . 4 6

50 :1 NO SALT 9 . 7 3 0 1 0 . 4 7 8 . 6 9 3 . 0 9
NaCl 2 3 . 4 3 1 3 1 . 8 9 2 7 . 9 0 4 . 4 8
พ ร 2 ร 0 ^ 2 5 . 3 2 1 3 5 . 5 4 3 0 . 1 4 3 . 3 8

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 0 5

(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
(272.4 nra)

SOLVENT RATIO SALT CONC f  
(ppm) * d % E % RSD

C6H5 ch3 1 0 : 1 NO SALT 1 0 . 8 9 0 * 1 0 3 . 6 1 0 . 5 6
NaCl 1 0 . 8 9 8 1 0 3 . 7 2 0 . 6 4

• N 3.2 ร 0  ̂ 1 1 . 2 5 0 * 1 0 9 . 7 9 0 . 3 5
5 0 : 1 NO SALT 5 9 . 5 4 2 1 5 1 6 . 2 5 9 6 . 2 9 1 . 3 2

NaCl 6 1 . 7 8 4 * 1 0 1 . 2 4 0 . 6 9
Na 2 s o  4 6 2 . 2 8 2 * 1 0 3 . 0 1 3 . 2 5

CeHl 4 1 0 : 1 NO SALT 7 . 1 2 3 2 0 . 8 1 6 6 . 3 4 ' 2 . 4 3
NaCl 7 . 3 0 0 2 2 . 7 0 6 8 . 0 1 4 . 8 0
Na2 SO4 8 . 7 9 5 4 7 . 7 5 8 1 . 9 0 0 . 9 6

5 0 : 1 NO SALT 3 6 . 3 0 2 7 4 . 9 9 5 2 . 2 7 1 . 4 2
NaCl 4 0 . 0 9 5 1 0 1 . 5 1 6 0 . 1 3 5 . 7 1
N a 2 รO4 5 9 . 8 2 1 8 3 0 . 1 6 9 2 . 1 6 0 . 4 4

c h 2c i 2 1 0 : 1 NO SALT 1 0 . 0 7 5 7 5 . 3 1 8 5 . 6 0 3 .88
NaCl 1 0 . 5 4 6 3 3 4 . 8 8 9 5 . 5 6 6 . 5 8

- Na 2 รO4 1 0 . 7 3 3 1 9 8 . 6 1 9 7 . 1 8 5 . 8 9
5 0 : 1 NO SALT 7 . 9 3 2 8 . 3 9 7 . 0 8 3 . 1 9

NaCl 2 0 . 4 3 3 2 7 . 1 5 2 4 . 7 9 3 . 6 1
Na2ร0^ 2 2 . 7 9 5 3 0 . 7 9 2 7 . 0 8 9 . 2 5

T r i p l i c a t e  a n a l y s e s
* Kç} c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 0 6

T a b l e  4 . 1 3  T h e  r e s u l t s  o f  s a l t i n g  o u t  e f f e c t  o n  % r e c o v e r y

o f  f l u o r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT CONC f  

(ppm)
Kd % ill % RSD

NO SALT 1 0 : 1 C6H5 ch3 0 . 4 7 1 1 4 0 . 3 7 9 0 . 6 2 4 . 4 9
C6Hl 4 0 . 4 4 9 6 7 3 . 7 4 9 9 . 3 6 1 . 5 7
c h 2c i 2 0 . 5 2 4 1 6 1 . 1 4 8 9 . 1 9 8 . 0 9

5 0 : 1 c 6h 5 ch3 2 . 0 4 0 1 1 5 . 2 9 6 5 . 1 7 1 . 7 2
c 6h 14 1 . 7 1 2 6 6 . 7 1 4 9 . 2 9 3 . 8 5
c h 2 c i 2 0 . 1 7 5 3 . 5 7 3 . 1 4 7 . 9 0

NaCl 10 : 1 C6H5 CH3 0 . 5 3 8 * 1 0 3 . 5 4 2 . 1 5
c 6h 14 0 . 5 2 9 k 1 0 0 . 2 9 4 . 7 9
c h 2 c i 2 0 . 5 7 8 2 3 9 . 9 8 9 8 . 3 9 4 . 4 2

50 :1 c 6h 5 c h 3 2 . 2 9 0 1 7 4 . 7 6  . 7 3 . 5 8 4 . 2 9
c 6h 14 2 . 0 1 7 1 0 0 . 8 3 6 0 . 5 3 2 . 0 7
c h 2 c i 2 0 . 5 4 2 1 2 . 1 2 1 2 . 8 2 7 . 2 3

Na 2 S 0 4 1 0 : 1  C6H5 CH3 0 . 5 5 9 k 1 0 7 . 4 1 1 . 3 2
C6H14 0 . 5 3 0 k 1 0 0 . 7 3 6 . 2 7
c h 2 c i 2 0 . 6 1 3 k 1 0 0 . 0 5 3 . 9 8

5 0 : 1  C6H5 CH3 2 . 4 3 0 2 4 3 . 7 6 7 9 . 7 3 3 . 8 7
c 6Hi 4 2 . 1 5 5 1 0 7 . 8 4 6 0 . 3 3 4 . 1 2
c h 2c i 2 0 . 8 3 4 2 0 . 4 2 1 9 . 8 9 2 . 9 9

T r i p l i c a t e  a n a l y s e s
* Kc3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r e n e i s  h i g h e r  t h an i t s  i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 0 7

(260.4 mn)
(B)  5 0 . 0 0  p p b  s t a n d a r d  s o l u t i o n  a t  o p t i m u m  w a v e l e n g t h

#SALT RATIO SOLVENT CONC . 
(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C6H5 CH3 0 . 4 7 6 1 1 2 . 5 1 9 1 . 4 3 0 . 3 6
C6H14 0 . 5 2 4 5 1 3 . 0 6 9 9 . 6 4 3 . 9 3
c h 2 c i 2 0 . 5 4 2 1 0 6 . 0 5 9 2 . 3 6 7 . 5 3

50 ะ 1 c 6h 5 c h3 2 . 1 3 9 1 3 3 . 4 8 6 8 . 3 5 2 . 6 3
C6H14 1 . 6 6 7 6 3 . 3 4 4 7 . 9 1 5 . 8 5
c h 2c i 2 0 . 1 7 7 3 . 5 7 3 . 1 4 7 . 9 0

NaCl 1 0 : 1 C6H5 c h3 0 . 5 4 3 k 1 0 4 . 2 6 2 . 6 2
c 6h 14 0 . 5 2 8 k 1 0 0 . 6 9 7 . 1 0
c h 2c i 2 0 . 6 0 8 * 1 0 0 . 0 1 6 . 1 4

5 0 : 1 C6h 5c h 3 2 . 4 2 6 2 2 0 . 5 9 7 7 . 6 1 4 . 6 7
c 6h 14 1 . 9 4 2 9 1 . 9 0 5 8 . 2 7 2 . 6 4
c h 2c i 2 0 . 7 4 4 1 7 . 6 8 1 7 . 6 8 7 . 8 7

Na 2 S 0 4 1 0 : 1  CgH5CH3 0 . 5 6 0 k 1 0 7 . 5 6 1 . 3 2
C6H14 0 . 5 3 0 k 1 0 0 . 6 7 4 . 0 6
c h 2c i 2 0 . 6 1 2 k 1 0 0 . 9 1 3 . 9 0

5 0 : 1  C6H5 CH3 2 . 5 9 2 2 5 2 . 6 4 8 4 . 9 1 3 . 1 9
CeHl4 2 . 0 8 5 9 9 . 7 4 5 8 . 4 3 4 . 1 2
CH2C12 1 . 1 8 0 3 2 . 3 6 2 8 . 1 5 2 . 2 3

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r e n e i s  h i g h e r  t h a n i t s  i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 0 8

( c )  1 . 0 0  ppm s t a n d a r d s o l u t i o n  a t 2 5 4 . 0  nm

SALT RATIO SOLVENT CONC Kd % E % RSD
(ppm)

NO SALT 1 0 : 1 C6H5 CH3 6 . 8 5 4 2 3 . 2 5 6 5 . 7 9 5 . 1 6
c 6Hl 4 8 . 5 1 2 3 8 . 5 3 7 8 . 4 7 1 . 5 4
c h 2c i 2 5 . 9 4 8 1 2 . 1 6 5 0 . 5 2 7 . 86

5 0 : 1 C6h 5 CH3 5 1 . 0 2 2 3 0 2 . 2 6 8 1 . 4 7 6 . 2 1

c 6Hl 4 4 8 . 6 4 2 1 6 0 . 4 2 7 0 . 4 9 1 . 6 7
c h 2c i 2 2 6 . 7 7 9 3 4 . 8 7 2 4 . 0 1 1 . 6 4

NaCl  1 0 : 1 C6H5 CH3 7 . 6 0 1 3 0 . 2 3 7 3 . 0 0 8 . 1 4
C6Hl 4 8 . 9 6 5 5 6 . 4 8 8 2 . 4 5 6 . 2 5
c h 2c i 2 8 . 4 8 3 3 0 . 4 0 7 2 . 0 7 1 . 2 3

50 :1 C6h 5c h 3 5 1 . 8 5 5 3 1 8 . 5 0 8 2 . 8 1 5 . 2 1
c 6h 14 5 1 . 7 1 3 2 3 1 . 8 9 7 7 . 5 7 3 . 5 6
c h 2c i 2 3 1 . 7 3 4 5 0 . 3 2 3 7 . 9 3 1 . 3 4

N a 2 ร 0 4 1 0 : 1 C 6 H 5 C H 3 7 . 9 3 2 3 4 . 2 0 7 6 . 1 6 1 . 3 2
c 6 h 1 4 9 . 1 8 0 6 8 . 8 8 8 5 . 5 8 5 . 4 3
c h 2 c i 2 1 0 . 1 4 4 5 6 6 . 7 9 9 4 . 6 8 2 . 9 8

5 0  : 1 C 6 h 5 c h 3 5 4 . 1 6 6 4 7 0 . 4 5 8 8 . 6 5 0 . 7 9
c 6 h 1 4 5 3 . 8 7 6 4 5 8 . 2 2 8 8 . 5 8 8 . 9 7
c h 2 c i 2 3 3 . 8 7 7 5 2 . 2 3 4 0 . 4 9 6 . 4 9

T r i p l i c a t e  a n a l y s e s
# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 0 9

(D) 1 . 0 0  ppm s t a n d a r d s o l u t i o n  a t opt imum w a v e l e n g t h  
(260.4 nm)

SALT RATIO SOLVENT CONC.*  
(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C6H5 CH3 6 . 9 9 0 2 4 . 2 7 6 7 . 1 5 3 . 1 1
c 6h 14 8 . 5 8 4 4 0 . 2 1 7 9 . 1 9 1 . 3 9
c h 2c i 2 6 . 0 2 3 1 2 . 5 8 5 1 . 1 9 5 . 1 8

5 0 : 1 c 6h 5 c h3 5 1 . 4 8 2 3 2 3 . 7 9 8 2 . 2 1 6 . 3 3
c 6h 14 4 7 . 4 3 5 1 4 7 . 6 0 6 8 . 3 0 0 . 9 6
c h 2c i 2 2 5 . 7 9 1 3 3 . 1 2 2 3 . 1 2 1 . 6 4

NaCl 1 0 : 1 C6H5 CH3 7 . 8 9 4 3 4 . 0 7 7 5 . 8 2 4 . 9 9
c 6H14 8 . 9 7 4 5 7 . 8 0 8 2 . 7 8 6 . 1 2

• c h 2 c i 2 9 . 5 7 1 6 1 . 0 2 8 1 . 3 3 7 . 3 8

5 0 : 1 C6h 5 c h 3 5 2 . 8 1 4 3 7 0 . 8 8 8 4 . 3 4 5 . 7 2
c 6h 14 4 8 . 8 2 1 2 0 4 . 8 8 7 5 . 3 1 4 . 0 9
c h2 c i 2 3 0 . 4 7 5 4 7 . 1 7 3 6 . 4 2 1 . 4 9

Na 2 S 0 4 1 0 : 1 C6H5CH3 8 . 0 3 3 3 5 . 6 3 7 7 . 0 5 2 . 4 2
c 6h 14 9 . 3 4 1 6 7 . 9 5 8 5 . 0 8 3 . 8 7
c h 2 c i 2 1 0 . 2 1 3 5 7 5 . 8 1 9 5 . 3 3 4 . 2 7

5 0 : 1 C6h 5c h 3 5 4 . 6 2 1 5 0 7 . 0 4 8 9 . 4 1 0 . 4 1
c 6H14 5 3 . 0 4 5 4 0 4 . 2 4 8 6 . 4 5 5 . 1 9
c h 2 c i 2 3 2 . 5 2 2 5 2 . 6 7 3 8 . 8 3 6 . 4 4

T r i p l i c a t e  a n a l y s e s
# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 0

T a b l e  4 . 1 4  T h e  r e s u l t s  o f  s a l t i n g  o u t  e f f e c t  o n  % r e c o v e r y

o f  a n t h r a c e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d s o l u t i o n a t  2 5 4 . 0  nm

SALT RATIO SOLVENT CONC .# 
(ppm)

Kd % E % RSD

NO SALT 1 0 : 1 C6 H5 CH3 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
c 6h 14 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 1 . 1 5
CH2C12 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9

5 0 : 1 C6H5 CH3 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 . 7 8
C6H14 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
c h 2c i 2 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9

NaCl 1 0 : 1 C6H5 c h3 0 . 4 6 3 6 9 . 1 7 8 6 . 5 3 2 . 1 4
c 6H14 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
c h 2 c i 2 0 . 5 5 7 6 1 . 3 4 8 0 . 8 1 6 . 3 7

5 0 : 1 C6h 5CH3 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 . 0 0
c 6 h 14 1 . 9 8 5 9 4 . 1 3 5 7 . 8 8 1 . 5 4
c h 2c i 2 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1

Na2 S04 1 0 : 1 C6H5CH3 0 . 5 5 9 7 0 . 7 5 8 6 . 9 3 1 . 3 9
c 6h 14 0 . 5 4 2 ■k 1 0 4 . 0 7 5 . 2 9
c h 2c i 2 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1 c 6h 5c h3 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 2 2
C6H14 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5
c h 2c i 2 1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  b e  c a l c u l a t e d  due t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



I l l

(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  opt i mum w a v e l e n g t h
(254.0 ท๓)

SALT RATIO SOLVENT CONC * 
(ppm) *d % E % RSD

NO SALT 10 : 1 C6H5 CH3 0 . 4 4 3 5 5 . 4 6 8 3 . 7 6 2 . 4 9
C6H14 0 . 5 0 0 2 4 3 . 7 8 9 7 . 4 8 1 . 1 5
c h 2 c i 2 0 . 4 5 5 4 5 . 3 5 7 8 . 0 9 6 . 6 9

5 0 : 1 c 6h 5 c h3 1 . 5 4 5 6 1 . 4 5 4 9 . 8 6 4 .,7 8
C6H14 1 . 8 7 7 8 7 . 7 4 5 6 . 9 7 5 . 3 1
c h 2c i 2 0 . 9 8 6 2 2 . 9 9 1 7 . 2 5 4 . 1 9

NaCl 10  ะ 1 c 6h 5 c h 3 0 . 4 6 3 6 9 . 1 7 8 6 . 5 3 2 . 1 4
C6Hl 4 0 . 5 1 2 5 4 9 . 9 8 9 7 . 9 9 3 . 5 3
c h 2c i 2 0 . 5 5 7 6 1 . 3 4 8 0 . 8 1 6 . 3 7

5 0 : 1 C6H5CH3 1 . 5 5 5 6 3 . 9 5 5 1 . 4 5 5 . 0 0
C6H14 1 . 9 8 5 9 4 . 1 3 5 7 .88 1 . 5 4
c h2 c i 2 1 . 1 5 4 3 1 . 7 5 2 7 . 8 0 5 . 1 1

Ns 'P  SO4 1 0 : 1 c 6h 5 ch3 0 . 5 5 9 7 0 . 7 5 8 6 . 9 3 1 . 3 9
C6H14 0 . 5 4 2 * 1 0 4 . 0 7 5 . 2 9
c h 2 c i 2 0 . 5 5 7 1 4 2 . 9 8 9 5 . 3 4 4 . 6 7

5 0 : 1 C6H5CH3 1 . 8 1 0 8 7 . 3 6 5 8 . 6 0 3 . 2 2
C6Hl 4 2 . 3 6 4 1 0 0 . 7 6 5 8 . 8 7 0 . 5 5
c h 2 c i 2 1 . 2 5 7 3 5 . 4 6 3 0 . 0 1 4 . 2 5

t r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 2

(C)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT CONC f  
(ppm) Kd % E % RSD

NO SALT 10 ะ 1 c 6 H5 CH3 1 0 . 6 0 1 * 1 0 0 . 0 8 0 . 3 3
C6H14 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
c h2 c i 2 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1

5 0 : 1 c 6h 5 c h3 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
C6H14 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
c h 2 c i 2 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6

NaCl 1 0 : 1 c 6h 5 c h3 1 1 . 0 4 5 * 1 0 4 . 2 0 0 . 6 2
C6H14 7 . 1 8 7 2 3 . 4 3 6 8 . 97 2 . 0 4
c h 2 c i 2 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0

5 0 : 1 c 6h 5 ch3 2 6 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8
C6H14 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
c h 2 c i 2 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8  9 4 . 9 1

Na^so^ 10 : 1 C6h 5 c h 3 1 0 . 7 4 5 * 1 0 1 . 3 9 0 . 9 3
c 6h 14 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2
c h 2 c i 2 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

50 :1 c 6h 5 c h 3 3 1 . 2 9 3 6 7 . 0 7 5 0 . 5 8 7 . 2 9
C6Hl 4 5 8 . 7 3 5 3 7 1 . 2 6 8 3 . 0 6 4 . 8 0
c h 2 c i 2 3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 3

(254.0 nra)
(D)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  o p t i m u m  w a v e l e n g t h

SALT RATIO SOLVENT CONC.
(ppm) *d % E % RSD

NO SALT 1 0 : 1 C6H5 CH3 1 0 . 6 0 1 * 1 0 0 . 0 8 0 . 3 3
c 6h 14 6 . 5 7 6 1 8 . 0 3 6 3 . 1 2 1 . 4 5
c h2 c i 2 1 0 . 4 8 6 1 1 5 . 6 4 8 9 . 9 9 3 . 3 1

5 0 : 1 C6h 5 c h 3 2 7 . 9 1 6 5 1 . 9 9 4 6 . 2 3 6 . 9 1
C5Hi 4 4 4 . 5 3 6 1 2 8 . 6 0 6 4 . 7 7 6 . 1 8
c h 2 c i 2 2 3 . 1 9 0 2 9 . 1 9 2 0 . 9 3 6 . 2 6

NaCl  1 0 : 1 c 6h 5 c h3 1 1 . 0 4 5 X 1 0 4 . 2 0 0 . 6 2
c 6h 14 7 . 1 8 7 2 3 . 4 3 6 8 . 9 7 2 . 0 4
c h 2c i 2 1 0 . 5 3 3 1 3 6 . 3 3 9 0 . 4 4 4 . 9 0

5 0 : 1 c 6h 5 c h 3 2 6 . 6 6 3 5 1 . 4 1 4 6 . 3 2 1 . 9 8
C6H14 4 7 . 3 3 3 1 6 8 . 0 6 7 1 . 7 2 3 . 0 9
c h 2c i 2 2 7 . 3 3 3 4 0 . 5 9 3 2 . 8 9 4 . 9 1

Na 2 S 0 4 1 0 : 1 c 6h 5 ch3 1 0 . 7 4 5 * 1 0 1 . 3 9 0 . 9 3
C6H14 8 . 0 4 6 3 5 . 7 3 7 7 . 1 6 1 . 7 2
c h 2c i 2 1 0 . 8 6 3 3 7 1 . 1 2 9 3 . 2 5 5 . 3 4

50 :1 C6H5 CH3 3 1 . 2 9 3 6 7 . 0 7 5 0 . 5 8 7 . 2 9
Ce Hl 4 5 8 . 7 3 5 371'.  26 8 3 . 0 6 4 . 8 0
c h 2 c i 2 3 7 . 9 1 5 6 9 . 6 0 4 5 . 6 4 6 . 7 9

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 4

T a b l e  4 . 1 5  T h e  r e s u l t s  o f  s a l t i n g  o u t  e f f e c t  o n  % r e c o v e r y

o f  f l u o r a n t h e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT #
CONC . 
(ppm) Kd % E % RSD

NO SALT 10  : 1 C6 H5 CH3 0 . 5 5 8 k 1 0 0 . 7 6 1 . 6 0
C6H14 0 . 4 2 3 3 0 . 3 9 7 4 . 0 9 2 . 9 7
c h 2 c i 2 0 . 5 1 6 1 1 6 . 0 5 8 7 . 7 5 7 . 9 1

5 0 : 1 C6h 5 CH3 2 . 1 0 0 1 3 1 . 3 3 6 7 . 3 9 6 . 9 6
C6H14 1 . 2 8 9 4 0 . 3 2 3 6 . 9 8 0 . 6 9
c h2c i 2 0 . 8 0 2 1 8 . 5 1 1 4 . 3 9 0 . 9 4

NaCl 1 0 : 1 c 6h 5 c h3 0 . 5 6 8 * 1 0 4 . 9 5 1 . 2 6
C6Hl 4 0 . 4 7 6 5 4 . 5 0 8 2 . 4 9 5 . 2 8
c h 2 c i 2 0 . 5 4 3 1 1 6 . 3 2 9 2 . 5 2 5 . 4 8

5 0 : 1 C6H5 CH3 2 . 1 9 9 1 4 7 . 2 9 7 0 . 4 3 2 . 6 3
C6H14 2 . 0 5 5 1 0 7 . 7 9 6 1 . 7 9 3 . 5 6
c h 2 c i 2 0 . 9 8 8 2 5 . 6 7 2 3 . 7 5 5 . 4 0

Nap SO4 1 0 : 1 C6H5 CH3 0 . 5 7 9 k 1 0 6 . 4 1 1 . 1 9
C6H14 0 . 5 7 4 k 1 0 3 . 6 4 1 . 9 5
c h 2 c i 2 0 . 5 5 5 2 6 2 . 8 7 9 8 . 0 2 6 . 2 9

50 :1 C6H5 CH3 2 . 4 2 2 2 4 3 . 3 8 7 9 . 6 2 0 . 3 0
Ce H l 4 2 . 4 0 2 2 9 5 . 7 6 7 8 . 5 8 6 . 9 2
c h 2 c i 2 1 . 3 3 9 3 9 . 1 4 3 2 . 1 6 6 . 2 6

T r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 5

(B) 5 0 . 0 0  ppb s t a n d a r d s o l u t i o n a t  opt imum w a v e l e n g t h
(23o.4 nm)

#SALT RATIO SOLVENT CONC. Kd % E % RSD
(ppm)

NO SALT 1 0 : 1 C6 H5 ch3 0 . 5 6 0 * 1 0 2 . 8 2 3 . 2 5
C6H14 0 . 4 2 3 3 0 . 5 6 7 4 . 1 1 3 . 5 9
c h2 c i 2 0 . 4 7 6 4 7 . 4 9 7 9 . 6 3 4 . 2 8

5 0 : 1 c 6k 5 ch3 2 . 1 8 1 1 4 8 . 1 9 6 9 . 9 9 6 . 1 9
C6H14 1 . 2 7 2 3 9 . 5 7 3 6 . 6 3 0 . 6 9
c h2 c i 2 0 . 7 8 4 1 8 . 1 2 1 4 . 1 3 3 . 4 9

NaCl 10 : 1 C6H5 c h3 0 . 5 7 0 * 1 0 5 . 9 5 0 . 3 8
C6h 14 0 . 4 7 2 6 7 . 5 9 8 3 . 2 0 7 . 7 1
c h2 c i 2 0 . 5 1 2 1 0 0 . 9 5 8 6 . 6 4 5 . 8 4

50 :1 c 6h 5 c h3 2 . 2 2 2 1 5 2 . 5 2 7 1 . 1 4 2 . 5 3
c 6h 14 2 . 0 7 0 1 0 8 . 3 1 6 2 . 1 2 3 . 5 6
c h2c i 2 0 . 9 8 7 2 5 . 6 3 2 3 . 6 9 5 . 9 4

Na 2 S 0 4 1 0 : 1  C6H5CH3 0 . 5 7 5 * 1 0 6 . 2 3 1 . 3 5
C6H14 0 . 5 7 4 * 1 0 3 . 1 7 2 . 3 9
c h2 c i 2 0 . 5 5 6 1 2 6 . 1 1 9 8 . 5 5 3 . 9 0

5 0 : 1  C6H5CH3 2 . 4 8 6 2 6 7 . 5 6 8 1 . 6 1 1 . 4 6
c 6h 14 2 . 4 6 5 3 2 0 . 0 3 8 0 . 2 7 6 . 9 2
c h 2c i 2 1 . 3 7 5 4 0 . 5 9 3 2 . 9 5 1 . 0 5

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  be  c a l c u l a t e d d ue  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s h i g h e r t h a n  i t s i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 6

( c )  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT CONC f  
(ppm) Kd % E % RSD

NO SALT 10 ะ 1 C6H5 CH3 1 0 . 4 8 6 2 2 4 2 . 5 2 9 9 . 5 4 1 . 5 1
C6H14 8 . 8 8 8 6 6 . 6 1 8 6 . 0 9 2 . 3 2
c h 2c i 2 8 . 5 1 9 3 4 . 6 5 7 3 . 9 0 5 . 6 6

50 ะ 1 c 5h 5 ch3 3 7 . 0 9 9 8 9 . 9 0 5 9 . 3 6 1 . 6 7
C6H14 5 0 . 2 6 5 2 8 3 . 0 3 8 0 . 3 8 2 . 0 7
c h2 c i 2 1 1 . 7 9 6 1 2 . 9 7 1 0 . 5 3 6 . 4 0

NaCl 10 ะ 1 c 6h 5 c h3 1 0 . 6 6 3 * 1 0 3 . 1 9 0 . 4 2
C6H14 8 . 9 2 2 6 9 . 6 9 8 6 . 5 0 2 . 6 9
c h 2 c i 2 9 . 3 4 6 5 0 . 2 8 8 1 . 0 0 1 . 0 7

50 ะ 1 C6h 5CH3 3 6 . 8 8 9 9 0 . 2 7 5 9 . 0 2 7 . 3 2
C6H14 5 7 . 5 8 4 1 0 5 3 . 6 5 9 6 . 1 1 2 . 9 3
c h 2c i 2 1 7 . 3 2 1 2 1 . 3 9 2 0 . 6 2 2 . 2 7

Nâ 2 SO4 1 0 : 1 c 6h 5 c h 3 1 0 . 9 2 6 ic 1 0 6 . 0 3 0 . 4 7
C6H14 1 0 . O i l 1 6 0 . 1 8 9 7 . 0 5 6 . 5 3
c h 2c i 2 1 0 . 5 8 2 * 1 0 1 . 8 0 3 . 4 6

50 ะ 1 c 6h 5 ch3 4 1 . 5 2 2 1 2 8 . 9 7 6 8 . 0 9 3 . 2 7
c 6H14 6 1 . 6 2 3 * 1 0 0 . 3 0 4 . 4 6
c h 2c i 2 1 7 . 5 6 0 2 1 . 7 8 2 0 . 9 0 6 . 33

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 7

(286.4 nm)
(D)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  o p t i m u m  w a v e l e n g t h

SALT RATIO SOLVENT CONC.
(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C5 H5 CH3 1 0 . 0 9 7 2 8 5 . 7 1 9 5 . 9 4 1 . 6 7
C6H14 8 . 6 8 4 5 7 . 0 5 8 4 . 1 4 2 . 4 0
c h2 c i 2 8 . 2 9 6 3 1 . 0 9 7 1 . 9 6 5 . 3 4

5 0 : 1 c 6h 5 c h3 3 8 . 3 8 8 9 7 . 9 8 6 1 . 4 1 1 . 7 0
C6H14 5 0 . 0 9 7 2 6 4 . 3 6 7 8 . 7 1 5 . 5 4
c h 2c i 2 1 0 . 6 2 3 1 1 . 5 4 9 . 4 8 5 . 9 3

NaCl  1 0 : 1 c 6h 5 ch3 1 0 . 3 1 5 8 2 6 . 1 4 9 8 . 6 0 0 . 4 9
C6H14 8 . 8 7 5 6 9 . 7 5 8 6. 00 4 . 0 7
c h 2 c i 2 9 . 4 1 2 5 3 . 2 8 8 1 . 6 2 2 . 8 1

5 0 : 1 C6H5 CH3 3 8 . 4 6 2 1 0 0 . 5 7 6 1 . 5 4 7 . 2 7
C6H14 5 5 . 1 3 3 5 6 4 . 8 4 8 9 . 4 9 1 . 0 8
c h 2 c i 2 1 6 . 8 1 3 2 0 . 6 1 2 0 . 0 2 2 . 2 1

N a 2 S 0 4 1 0 : 1 c 6h 5 ch3 1 0 . 5 3 2 * 1 0 0 . 1 0 0 . 5 0
C6H14 9 . 9 4 4 1 3 1 . 9 6 9 6 . 4 0 6 . 2 1
c h 2c i 2 1 0 . 4 9 4 1 4 0 . 5 8 9 7 . 9 5 2 . 2 5

50 :1 c 6h 5 c h3 4 3 . 4 4 4 1 4 9 . 0 1 7 1 . 2 4 1 . 7 0
C6Hl 4 6 1 . 0 1 8 * 1 0 2 . 5 0 5 . 2 3
c h 2c i 2 1 7 . 1 2 2 2 1 . 1 1 2 0 . 3 4 5 . 6 5

T r i p l i c a t e  a n a l y s e s
* Kç| c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 3

T a b l e  4 . 1 6  T h e  r e s u l t s  o f  s a l t i n g  o u t  e f f e c t  o n  % r e c o v e r y

o f  p y r e n e  s o l u t i o n

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT CONC . 
(ppm)

Kd % E % RSD

NO SALT 10 : 1 C6H5 CH3 0 . 5 6 4 ะ*: 1 0 3 . 3 9 1 . 6 9
C6H14 0 . 4 0 0 3 0 . 2 1 7 2 . 5 9 2 . 5 9
c h 2c i 2 0 . 3 9 7 2 8 . 0 7 7 0 . 5 5 5 . 9 8

5 0 : 1 c 6h 5 ch3 2 . 3 5 1 2 7 9 . 8 7 8 1 . 5 3 3 . 3 8
C6H14 2 . 2 6 2 2 2 1 . 5 3 7 5 . 6 9 5 . 4 7
c h 2c i 2 1 . 0 1 2 2 4 . 5 3 1 8 . 2 1 4 . 2 2

NaCl 1 0 : 1 C6H5 CH3 0 . 5 7 8 ะ*: 1 0 6 . 7 1 4 . 6 5
c 6h 14 0 . 4 3 0 4 3 . 5 9 7 9 . 9 1 4 . 4 6
c h2 c i 2 0 . 5 3 1 1 1 5 . 3 1 9 0 . 2 6 2 . 5 8

5 0 : 1 C6h 5 c h 3 2 . 4 4 1 3 0 8 . 1 4 8 3 . 2 2 1 . 8 3
c 6h 14 2 . 3 2 5 2 4 1 . 3 0 7 8 . 2 5 3 . 6 7
c h2 c i 2 1 . 2 7 5 3 6 . 4 1 3 0 . 6 5 2 . 9 3

Na 2 S 0 4 1 0 : 1  C6H5CH3 0 . 5 9 0 * 1 0 8 . 1 6 3 . 8 4
C6H14 0 . 4 7 6 7 3 . 2 6 8 7 . 3 2 1 . 3 9
c h 2 c i 2 0 . 5 5 8 ะ*: 1 0 0 . 7 2 5 . 2 3

5 0 : 1  C6H5 CH3 2 . 5 0 3 6 6 7 . 1 1 9 1 . 4 4 1 . 6 7
c 6h 14 2 . 5 0 1 8 1 8 . 9 3 9 1 . 3 1 3 . 0 3
c h 2c i 2 1 . 5 5 2 4 9 . 0 4 3 7 . 2 3 6 . 0 3

T r i p l i c a t e  a n a l y s e s
* K(3 c a n n o t  be  c a l c u l a t e d due  t o  t h e e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  p y r e n e i s  h i g h e r t h an  i t ร i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 1 9

(B) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  o pt i mum w a v e l e n g t h
(272.4 nm)

SALT RATIO SOLVENT CONC ? 
(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C6 H5 CH3 0 . 5 5 8 ■fc 1 0 1 . 8 3 0 . 8 6

C6Hl 4 0 . 4 0 1 3 1 . 6 5 7 4 . 3 1 5 . 5 7
c h 2 c i 2 0 . 3 9 5 2 7 . 4 2 6 9 . 5 8 5 . 0 5

5 0 : 1 C6H5CH3 2 . 3 4 7 2 4 6 . 2 0 7 9 . 7 1 2 . 9 8
C6Hl 4 2 . 2 5 1 1 9 7 . 3 1 7 2 . 5 7 4 . 8 4
c h 2c i 2 1 . 1 5 6 2 8 . 8 3 2 0 . 7 3 5 . 9 4

NaCl 1 0 : 1 c 6h 5 ch3 0 . 5 6 9 * 1 0 5 . 1 3 2 . 0 8
C6H14 0 . 4 1 3 4 2 . 3 2 7 9 . 1 5 5 . 9 4
c h 2c i 2 0 . 5 2 3 1 6 5 . 4 6 8 9 . 1 2 6 . 53

5 0 : 1 c 6 h 5c h 3 2 . 4 3 2 2 5 0 . 6 2 8 0 . 2 7 0 . 7 1
c 6Hl 4 2 . 4 1 1 4 8 1 . 4 6 8 5 . 2 0 5 . 7 8
c h 2c i 2 1 . 4 0 3 4 2 . 0 4 3 3 . 7 2 6 . 94

N h  2 2  0  A. 10 : 1 C6h 5 c h 3 0 . 5 8 9 * 1 0 8 . 3 6 2 . 5 8
c 6h 14 0 . 4 6 2 6 9 . 7 1 8 6 . 8 7 0 . 4 6
c h 2 c i 2 0 . 5 5 9 * 1 0 0 . 7 9 1 . 8 8

50 :1 c 6h 5 c h3 2 . 4 9 9 4 8 0 . 4 1 8 8 . 8 1 1 . 1 1

C6H]L4 2 . 5 6 5 1 3 4 4 . 7 0 9 3 . 6 4 3 . 5 3
c h 2 c i 2 1 . 7 6 2 6 0 . 1 6 4 2 . 1 0 3 . 7 3

T r i p l i c a t e  a n a l y s e s
* Kçi c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



(C)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SALT RATIO SOLVENT C O N c f

(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C6H5 CH3 1 0 . 8 9 0 ะ*: 1 0 3 . 5 3 0 . 3 4
c 6h 14 6 . 9 7 2 1 9 . 7 3 6 4 . 9 4 4 . 9 2
c h 2 c i 2 1 0 . 7 2 3 1 2 1 9 . 4 0 9 7 . 0 6 1 . 9 2

5 0 : 1 c 6h 5 ch3 6 0 . 2 1 2 2 2 1 0 . 0 2 9 6 . 9 3 1 . 0 6
C6H14 3 7 . 8 5 2 8 2 . 0 5 5 4 . 5 1 1 . 2 7
c h 2c i 2 9 . 7 3 0 1 0 . 4 7 8 . 6 9 3 . 0 9

NaCl  1 0 : 1 c 6h 5 c h3 1 0 . 8 9 1 * 1 0 3 . 5 8 0 . 7 6
C6H14 7 . 6 2 3 2 5 . 9 1 7 0 . 9 6 2 . 8 7
c h 2c i 2 1 0 . 8 2 3 ไ*: 1 0 0 . 4 8 1 . 7 1

5 0 : 1 c 6h 5 ch3 6 2 . 7 7 7 * 1 0 1 . 0 4 0 . 4 4
C6«14 3 8 . 9 3 2 1 0 8 . 1 1 6 1 . 6 4 5 . 2 6
c h 2c i 2 2 3 . 4 3 1 3 1 . 8 9 2 7 . 9 0 4 . 4 8

Na 2 S 0 4 1 0 : 1 C6H5 CH3 1 1 . 2 0 3 ไ*ะ 1 0 9 . 3 8 1 . 2 3
c 6h 14 8 . 7 5 1 4 6 . 5 8 8 1 . 5 3 1 . 0 2
c h 2 c i 2 1 0 . 8 8 2 ไ*: 1 0 2 . 2 1 1 . 4 6

5 0 : 1 c 6h 5c h 3 6 3 . 1 8 5 * 1 0 3 . 5 5 3 . 3 0
C6H14 5 9 . 3 3 2 8 2 4 . 0 5 9 1 . 4 7 2 . 4 7
c h 2 c i 2 2 5 . 3 2 1 3 5 . 5 4 3 0 . 1 4 3 . 3 8

T r i p l i c a t e  a n a l y s e s  
* K<3 c a n n o t  be  c a l c u l a t e d due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n o f  p y r e n e i s  h i g h e r t h a n  i t s i n i t i a l
c o n c e n t r a t i o n  

# c o n c e n t r a t i o n i n  o r g a n i c p h a s e



1 2 1

(D) 1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  opt imum w a v e l e n g t h
( 2 7 2 . 4  nm)

SALT RATIO SOLVENT CONC. 
(ppm) Kd % E % RSD

NO SALT 1 0 : 1 C6H5 CH3 1 0 . 8 9 0 * 1 0 3 . 1 6 0 . 5 6
c 6h 14 7 . 1 2 3 2 0 . 8 1 6 6 . 3 4 2 . 4 3
c h2 c i 2 1 0 . 0 7 5 7 5 . 3 1 8 5 . 6 0 3 .88

5 0 : 1 c 6h 5 ch3 5 9 . 5 4 2 1 5 1 6 . 2 5 9 6 . 2 9 1 . 3 2
C6Hl 4 3 6 . 3 0 2 7 4 . 9 9 5 2 . 2 7 1 . 4 2
c h 2c i 2 7 . 9 3 2 8 . 39 7 . 0 8 3 . 1 9

NaCl  1 0 : 1 c 6h 5 c h3 1 0 . 8 9 8 -k 1 0 3 . 7 2 0 . 6 4
C6H14 7 . 3 0 0 2 2 . 7 0 6 8 . 0 1 4 . 8 0
c h 2 c i 2 1 0 . 5 4 6 3 3 4 . 8 8 9 5 . 5 6 6 . 5 8

50 :1 c 6h 5 c h3 6 1 . 7 8 4 * 1 0 1 . 2 4 0 . 6 9
Ce Hl 4 4 0 . 0 9 5 1 0 1 . 5 1 6 0 . 1 3 5 . 7 1
c h 2 c i 2 2 0 . 4 3 3 2 7 . 1 5 2 4 . 7 9 3 . 6 1

Na 2 S 0 4 1 0 : 1 C6h 5 c h 3 1 1 . 2 5 0 * 1 0 9 . 7 9 0 / 3 5
c 6h 14 8 . 7 9 5 4 7 . 7 5 8 1 . 9 0 0 . 9 6
c h2 c i 2 1 0 . 7 3 3 1 9 8 . 6 1 9 7 . 1 8 5 . 8 9

5 0 : 1 c 6h 5 c h3 6 2 . 2 8 2 k 1 0 3 . 0 1 3 . 2 5
C6H14 5 9 . 8 2 1 8 3 0 . 1 6 9 2 . 1 6 0 . 4 4
c h 2c i 2 2 2 . 7 9 5 3 0 . 7 9 2 7 . 0 8 9 . 2 5

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2

T a b l e  4 . 1 7  T h e  m i c r o e x t r a c t i o n  o f  f l u o r e n e  i n  m i x t u r e

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC f  

(ppm) Kd % E % RSD

C6H5CH3 1 0 : 1 NO SALT 0 . 3 5 1 2 1 . 8 3 6 6 . 9 2 6 . 1 8
NaCl 0 . 4 2 7 4 8 . 1 5 8 1 . 2 4 4 . 7 1
Na 2 SO4 0 . 5 0 9 4 7 8 . 9 4 9 6 . 8 6 5 . 1 1

50 ะ 1 NO SALT 2 . 1 2 0 1 2 9 . 9 0 6 7 . 8 5 0 . 9 4
NaCl 2 . 1 4 1 1 4 3 . 5 0 7 0 . 2 3 3 . 9 7
N a 2 รO4 2 . 5 0 9 2 6 7 . 8 3 8 0 . 3 2 5 . 1 5

C6Hi4 1 0 : 1 NO SALT 0 . 4 4 6 6 8 . 9 0 8 4 . 9 5 6 . 1 4
NaCl 0 . 5 1 4 1 1 3 0 . 8 5 9 7 . 7 9 3 . 8 3
Na2 SO4 0 . 5 3 9 * 1 0 2 . 4 9 6 . 7 6

50 :1 NO SALT 1 . 9 5 8 8 7 . 7 0 5 9 . 7 9 2 . 6 7
NaCl 2 . 0 0 1 1 0 0 . 5 3 6 0 . 0 4 3 . 9 7
N a 2 รO4 2 . 0 7 2 9 8 . 6 0 5 8 . 0 7 2 . 2 7

c h2c i 2 1 0 : 1 NO SALT 0 . 3 7 3 2 1 . 3 1 6 3 . 5 8 6 . 3 0
NaCl 0 . 5 4 8 2 0 5 . 3 9 9 3 . 4 1 3 . 1 0
Na 2 SO4 0 . 5 9 2 :k 1 0 0 . 7 4 7 . 6 4

50 :1 NO SALT 1 . 1 0 0 2 7 . 2 4 1 9 . 8 1 6 . 2 6
NaCl 1 . 1 4 1 3 1 . 2 0 2 7 . 4 1 7 . 1 2
N a 2 รO4 1 . 4 0 7 4 2 . 1 9 3 3 . 7 3 6 . 9 3

T r i p l i c a t e  a n a l y s e s
* c a n n o t  b e  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  f l u o r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 3

(B)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC . 
(ppm) Kd % E % RSD

C6H5CH3 10 ะ 1 NO SALT 9 . 6 9 6 1 5 4 . 4 4 9 2 . 1 2 3 . 7 2
NaCl 1 0 . 5 3 4 * 1 0 0 . 0 8 0 . 9 3
N a 2 ร 0 4 1 0 . 6 2 2 * 1 0 0 . 9 2 2 . 5 8

5 0 : 1 NO SALT 4 3 . 0 5 7 1 3 7 . 4 9 6 8 . 8 9 3 . 7 4
NaCl 4 5 . 6 3 2 1 6 8 . 2 0 7 3 . 0 1 3 . 2 5
NS2 SO4 4 6 . 6 6 9 1 9 7 . 0 8 7 6 . 5 4 2 . 2 9

C6H14 1 0 : 1 NO SALT 9 . 2 1 5 7 7 . 4 2 8 7 . 5 5 2 . 9 9
NaCl 9 . 5 6 4 1 0 7 . 1 7 9 0 . 8 6 1 . 4 7
Ns. 2 ร 0 ̂ 9 . 4 2 6 9 2 . 4 5 8 9 . 5 6 1 . 6 6

50 :1 NO SALT 4 5 . 7 8 6 1 5 0 . 5 8 6 0 . 4 9 1 . 0 2
NaCl 4 7 . 0 6 3 1 5 5 . 8 9 6 3 . 5 9 0 . 4 9
N a 2 รO4 4 5 . 7 6 7 1 5 0 . 6 9 6 0 . 0 4 2 . 2 7

c h2 c i 2 1 0 : 1 NO SALT 8 . 2 1 4 2 7 . 4 9 6 9 . 8 2 3 . 5 8
NaCl 8 . 7 9 1 3 1 . 1 7 7 4 . 7 3 1 . 1 9
N&2 9 . 0 2 2 3 9 . 7 5 7 6 . 6 9 4 . 1 2

50 ะ 1 NO SALT 2 4 . 9 3 2 3 1 . 9 1 2 2 . 4 4 6 . 9 4
NaCl 2 6 . 2 2 9 3 8 . 0 5 3 1 . 4 7 7 . 4 8
Ns 2 2 7 . 2 5 6 4 0 . 1 4 3 2 . 7 1 6 . 4 9

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r e n e  i s  h i g h e r  t h an  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 4

T a b l e  4 . 1 8  T h e  m i c r o e x t r a c t i o n  o f  a n t h r a c e n e  i n  m i x t u r e

(A) 5 0 . 0 0  ppb s t a n d a r d s o l u t i o n  a t  2 5 4 . 0  nm

' #SOLVENT RATIO SALT CONC. Kd % E % RSD
(ppm)

C6H5 CH3 1 0 : 1 NO SALT 0 . 4 6 5 2 5 4 . 3 7 8 8 . 5 4 6 . 4 6
NaCl 0 . 5 1 1 7 3 3 . 5 3 9 2 . 2 5 5 . 6 8
N a 2 ร 0 4 0 . 5 2 7 7 5 8 . 8 8 9 3 . 1 5 7 . 1 1

5 0 : 1 NO SALT 2 . 2 7 5 1 6 8 . 8 5 7 2 . 8 4 4 . 6 2
NaCl 2 . 3 3 7 2 1 5 . 6 9 7 6 . 6 7 1 . 3 3
Na 2 S 0 4 2 . 5 7 3 5 3 4 . 0 4 9 4 . 2 6 ป ี .  23

C6H14 1 0 : 1 NO SALT 0 . 5 1 9 6 0 4 . 8 2 9 8 . 4 9 3 . 3 0
NaCl 0 . 5 2 8 ไ*: 1 0 0 . 8 7 2 . 0 0
Na 2 SO4 0 . 5 3 9 * 1 0 2 . 9 5 3 . 9 5

5 0 : 1 NO SALT 2 . 4 4 3 1 6 2 . 7 9 7 0 . 3 8 0 . 9 3
NaCl 2 . 4 2 3 1 6 8 . 6 2 7 2 . 6 9 3 . 1 0
N a 2 S 0 4 2 . 4 7 6 1 7 4 . 8 9 7 1 . 3 2 5 . 8 7

CH2C12 1 0 : 1 NO SALT 0 . 4 5 5 1 8 0 . 7 7 8 5 . 6 8 3 . 1 3
NaCl 0 . 4 6 9 4 7 6 . 7 2 8 9 . 7 3 5 . 7 3
Na 2 SO4 0 . 5 3 6 1 6 0 4 . 3 8 9 9 . 4 7 1 . 2 6

5 0 : 1 NO SALT 0 . 9 5 7 2 2 . 9 3 1 7 . 2 3 2 . 7 9
NaCl 0 . 9 8 1 2 5 . 3 9 2 3 . 5 7 1 . 0 6
N3.2 ร 0 ̂ 1 . 4 6 3 4 4 . 6 1 3 5 . 0 5 3 . 2 1

T r i p l i c a t e  a n a l y s e s
* Kd c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 5

(B)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC .  ̂
(ppm) Kd % E % RSD

C6H5 CH3 10 : 1 NO SALT 1 0 . 8 5 7 * 1 0 2 . 8 2 4 . 5 5
NaCl 1 1 . 2 5 6 * 1 0 4 . 7 2 6 . 0 3
N cl 2 ร 0 4 1 1 . 0 0 7 * 1 0 3 . 1 5 4 . 9 6

5 0 : 1 NO SALT 5 0 . 1 3 0 2 8 1 . 5 0 8 0 . 2 1 6 . 8 3
NaCl 5 0 . 2 8 6 3 2 6 . 8 7 8 2 . 4 7 7 . 6 9
พร2 ร0 ^ 5 9 . 7 8 2 * 1 0 0 . 3 0 1 . 7 4

c 6H14 1 0 : 1 NO SALT 9 . 1 0 0 6 7 . 8 2 8 6 . 4 5 1 . 3 8
NaCl 9 . 3 8 0 8 7 . 9 3 8 9 . 1 1 1 . 6 7
Na2 รO4 9 . 3 6 4 1 0 2 . 0 4 8 8 . 9 6 4 . 5 4

5 0 : 1 NO SALT 4 3 . 2 0 2 1 1 4 . 2 5 6 2 . 2 1 5 . 7 6
NaCl 4 7 . 6 2 3 2 3 4 . 0 2 7 7 . 6 7 3 . 7 5
N3-2 so^ 5 8 . 2 4 0 1 3 0 9 . 0 8 9 7 . 3 8 7 . 3 1

c h2 c i 2 1 0 : 1 NO SALT 6 . 9 3 1 1 7 . 0 0 5 8 . 9 2 4 . 7 5
NaCl 7 . 6 3 7 2 1 . 8 1 6 4 . 9 2 1 . 8 7
พร2 ร0 ^ 8 . 2 3 6 2 7 . 7 0 7 0 . 0 1 3 . 1 9

50 :1 NO SALT 1 8 . 9 4 2 2 2 . 6 4 1 7 . 0 5 3 . 8 2
NaCl 2 5 . 6 7 1 3 6 . 7 8 3 0 . 8 0 7 . 4 3
Nci 2 ร 0 ̂ 2 7 . 6 4 9 4 0 . 9 4 3 3 . 1 8 4 . 4 9

T r i p l i c a t e  a n a l y s e s
* c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f  a n t h r a c e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 6

T a b l e  4 - 1 1 9  T h e  m i c r o e x t r a c t i o n  o f  f l u o r a n t h e n e  i n  m i x t u r e

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC .# 
(ppm) Kd % E % RSD

C6H5 CH3 10 ะ 1 NO SALT 0 . 5 6 2 k 1 0 2 . 5 5 4 . 7 3
NaCl 0 . 5 6 9 k 1 0 5 . 1 5 0 . 7 5

0 . 5 8 5 k 1 0 8 . 2 3 0 . 4 3

5 0 : 1 NO SALT 2 . 1 9 4 1 5 3 . 8 6 7 0 . 2 3 5 . 0 3
NaCl 2 . 3 0 7 5 8 5 . 9 1 8 5 . 4 1 1 . 4 9
Na. 2 SO4 2 . 5 8 2 7 6 3 . 4 2 9 3 . 2 7 0 . 9 1

c 6H14 10 ะ 1 NO SALT 0 . 4 8 2 5 1 2 . 0 2 8 2 . 9 8 1 . 2 7
NaCl 0 . 5 5 9 1 7 2 3 . 5 5 9 9 . 2 1 0 . 9 7
Na 2 รO4 0 . 5 6 5 * 1 0 3 . 5 2 0 . 2 3

50 ะ 1 NO SALT 2 . 1 8 9 1 5 8 . 0 7 6 9 . 1 1 6 . 9 2
NaCl 2 . 2 2 8 1 7 9 . 1 2 7 2 . 8 5 3 . 9 2
Na 2 ร0 4 2 . 3 2 6 2 0 3 . 2 5 7 4 . 7 8 1 . 1 6

c h2c i 2 10 ะ 1 NO SALT 0 . 4 9 7 5 2 1 . 0 8 8 4 . 5 8 3 . 1 1
NaCl 0 . 5 4 7 8 8 6 . 4 2 9 5 . 5 0 2 . 7 7

' Na 2 SO4 0 . 5 6 1 * 1 0 0 . 3 7 1 . 2 6

5 0 : 1 NO SALT 1 . 2 3 9 3 1 . 6 6 2 2 . 3 2 4 . 7 4
NaCl 1 . 3 0 0 3 7 . 5 6 3 1 . 2 2 6 . 57
Na 2 ร 0 4 1 . 5 8 5 5 1 . 0 5 3 7 . 9 7 7 . 9 5

T r i p l i c a t e  a n a l y s e s
* Kçj c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 7

(B)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

#SOLVENT RATIO SALT CONC . 
(ppm) Kd % E % RSD

C6H5 CH3 10  ะ 1 NO SALT 1 0 . 5 8 6 * 1 0 1 . 9 2 7 . 4 6
NaCl 1 0 . 6 1 4 * 1 0 2 . 8 4 6 . 0 7
Na 2 S04 1 0 . 8 6 2 k 1 0 5 . 3 3 4 . 2 2

5 0 : 1 NO SALT 4 7 . 4 2 9 1 9 9 . 1 2 7 5 . 8 9 4 . 4 7
NaCl 4 7 . 6 3 6 1 8 5 . 0 0 7 6 . 2 2 3 . 2 6
Na 2 SO ̂ 4 8 . 0 2 0 2 3 1 . 6 6 7 8 . 7 5 5 . 1 2

C6H14 1 0 : 1 NO SALT 1 0 . 6 4 1 k 1 0 1 . 0 9 2 . 4 6
NaCl 1 0 . 9 8 6 k 1 0 3 . 3 7 2 . 1 8
N a 2 ร 0 4 1 1 . 3 0 2 k 1 0 4 . 3 8 2 . 6 0

5 0 : 1 NO SALT 5 7 . 8 9 4 3 8 4 . 8 7 9 0 . 3 2 1 . 1 9
NaCl 6 1 . 8 6 5 * 1 0 0 . 6 9 2 . 4 9
Na 2 SO^ 6 3 . 8 9 4 * 1 0 2 . 0 5 2 . 0 9

CH2C12 1 0 : 1 NO SALT 5 . 4 8 8 1 0 . 3 0 4 6 . 6 5 2 . 7 5
NaCl 9 . 0 9 6 4 0 . 1 9 7 7 . 3 2 1 . 0 8
N a2 SO4 9 . 7 1 3 5 9 . 3 5 8 2 . 5 7 4 . 5 1

5 0 : 1 NO SALT 2 0 . 9 7 4 2 5 . 6 4 1 8 . 8 8 5 . 6 5
NaCl 2 0 . 5 5 4 2 7 . 0 5 2 4 . 6 6 4 . 9 8

2 6 . 8 7 1 3 9 . 4 1 3 2 . 2 5 7 . 1 4

T r i p l i c a t e  a n a l y s e s
* K<3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  f l u o r a n t h e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 3

T a b l e  4 . 2 0  T h e  m i c r o e x t r a c t i o n  o f  p y r e n e  i n  m i x t u r e

(A) 5 0 . 0 0  ppb s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONcf
(ppm) Kd % E % RSD

C6H5 CH3 10  ะ 1 NO SALT 0 . 5 6 0 * 1 0 0 . 4 5 1 . 4 5
NaCl 0 . 5 7 2 * 1 0 6 . 5 0 3 . 9 8
N a 2 s c > 4 0 . 6 0 8 * 1 1 0 . 6 6 0 . 7 8

50 ะ 1 NO SALT 2 . 2 6 5 1 7 3 . 8 6 7 2 . 5 0 7 . 8 9
NaCl 2 . 5 7 8 7 0 2 . 8 0 9 2 . 6 8 1 . 0 2
Ns. 2 ร 0 ̂ 2 . 6 3 7 2 0 1 1 . 1 2 9 9 . 3 2 1 . 0 2

C6H14 10 ะ 1 NO SALT 0 . 4 5 1 7 1 . 7 5 8 3 . 1 6 3 . 5 3
NaCl 0 . 5 3 5 2 0 0 . 1 9 9 3 . 0 5 7 . 1 2
N 3 2 ร 0  ̂ 0 . 5 6 0 * 1 0 3 . 1 0 1 . 0 2

5 0 : 1 NO SALT 2 . 2 6 8 2 1 6 . 3 3 7 5 . 9 3 1 . 2 2  .
NaCl 2 . 3 2 8 2 5 3 . 7 2 7 8 . 9 4 4 . 3 0
Ns 2 2 . 5 4 4 * 1 0 0 . 7 2 2 . 0 9

c h 2c i 2 1 0 : 1 NO SALT 0 . 5 0 6 9 7 . 88 8 6 . 2 5 7 . 4 4
NaCl 0 . 5 4 0 3 5 8 . 6 8 9 4 . 7 7 2 . 6 9
Na 2 รO4 0 . 5 5 1 :k 1 0 0 . 0 5 4 . 9 4

5 0 : 1 NO SALT 1 . 2 4 4 3 1 . 8 0 2 2 . 4 0 2 . 1 6  .
NaCl 1 . 3 1 6 3 8 . 2 4 3 1 . 6 0 6 . 5 2
N 3 2 SO 4 1 . 6 5 5 5 4 . 4 6 3 9 . 66 5 . 3 7

T r i p l i c a t e a n a l y s e s
* c a n n o t be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l

c o n c e n t r a t i o n  o f p y r e n e  i s h i g h e r t h a n  i t s  i n i t i a l
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 2 9

(B)  1 . 0 0  ppm s t a n d a r d  s o l u t i o n  a t  2 5 4 . 0  nm

SOLVENT RATIO SALT CONC. 
(ppm) Kd % E % RSD

C6H5 CH3 10 ะ 1 NO SALT 1 0 . 7 7 9 * 1 0 0 . 5 9 0 . 7 8
NaCl 1 0 . 8 9 2 1 0 3 . 6 3 5 . 7 3
Ns-2 1 1 . 1 7 3 * 1 0 7 . 3 8 0 . 7 8

5 0 : 1 NO SALT 4 8 . 2 2 4 2 1 6 . 0 9 7 7 . 1 6 4 . 8 4
NaCl 4 9 . 9 5 5 2 2 3 . 0 1 7 8 . 0 7 3 . 4 6
N s 2 ร04 5 2 . 6 5 3 4 1 2 . 1 6 8 6 . 3 5 3 . 8 2

c 6H14 1 0 : 1 NO SALT 8 . 7 6 8 5 4 . 7 4 8 3 . 3 0 3 . 5 5
NaCl 9 . 4 0 5 9 1 . 1 5 8 9 . 3 5 2 . 0 2
N a 2 SO4 9 . 4 9 9 1 0 7 . 5 4 9 0 . 2 5 2 . 9 8

5 0 : 1 NO SALT 5 4 . 9 6 3 4 1 4 . 4 8 8 6 . 3 4 3 . 8 1
NaCl 5 8 . 5 0 7 7 7 1 . 9 3 9 0 . 7 6 6 . 5 0

6 0 . 5 6 6 8 4 3 . 5 0 9 1 . 7 9 2 . 3 9

c h2c i 2 10 : 1 NO SALT 8 . 3 2 9 2 8 . 7 4 7 0 . 8 0 2 . 9 9
NaCl 9 . 2 4 9 4 7 . 1 9 7 8 . 6 2 7 . 6 5
N a 2 9 . 2 9  5 4 8 . 8 8 7 9 . 0 1 5 . 2 3

5 0 : 1 NO SALT 1 7 . 5 7 9 2 0 . 7 2 1 5 . 8 2 7 . 4 6
NaCl 1 9 . 5 3 9 2 5 . 3 2 2 3 . 5 1 3 . 8 7
N a 2 2 6 . 1 7 6 3 7 . 7 2 3 1 . 4 1 1 . 7 4

T r i p l i c a t e  a n a l y s e s
* K 3 c a n n o t  be  c a l c u l a t e d  due  t o  t h e  e x p e r i m e n t a l  

c o n c e n t r a t i o n  o f  p y r e n e  i s  h i g h e r  t h a n  i t s  i n i t i a l  
c o n c e n t r a t i o n .

# c o n c e n t r a t i o n  i n  o r g a n i c  p h a s e



1 3 0

T a b l e  4 . 2 1  The minimum d e t e c t a b l e  l e v e l  o f  PAHs d e t e c t e d  

a t  - 2 5 4 . 0  nm and a t  opt i mum w a v e l e n g t h

STANDARD
MINIMUM DETECTABLE LEVEL (ppb)

2 5 4 . 0  nm opt i mum w a v e l e n g t h

FLUORENE 2 0 . 0 0 1 0 . 0 0

ANTHRACENE 0 . 1 0 0 . 1 0

FLUORANTHENE 4 0 . 0 0 1 0 . 0 0

PYRENE 5 0 . 0 0 0 . 2 0

T r i p l i c a t e  a n a l y s e s

T a b l e  4 . 2 2  The r e s u l t s  o f  t h e  a n a l y s i s  o f  s y n t h e t i c  

unknown s o l u t i o n s

CONCENTRATION(ppb)
STANDARD % ERROR

TRUE EXPERIMENT

FLUORENE 4 0 . 2 4 4 0 . 5 0 0 . 6 5
ANTHRACENE 1 0 . 0 6 9 . 7 9 3 . 2 8

FLUORANTHENE 3 0 . 0 0 2 9 . 9 0 0 . 3 3
PYRENE 2 0 . 0 0 2 0 . 1 0 0 . 5 0

T r i p l i c a t e  a n a l y s e s



1 3 1

F i g u r e  4 . 1  T h e  e f f e c t  o f  s h a k i n g  t i m e  o n  % r e c o v e r y  o f
e a c h  PAH w i t h  t o l u e n e  a s  s o l v e n t



1 3 2

F i g u r e  4 . 2  T h e  e f f e c t  o f  s h a k i n g  t i m e  o n  % r e c o v e r y  o f
e a c h  PAH w i t h  h e x a n e  a s  s o l v e n t



1 3 3

(B) SAMPLE TO SOLVENT RATIO 50:1

FUJORENE-----Q-----
AmVfîACENE
mjcfwnve-----M-----

PYRENE

F i g u r e  4 . 3  T h e  e f f e c t  o f  s h a k i n g  t i m e  o n  % r e c o v e r y  o f
e a c h  PAH w i t h  m e t h y l e n e  c h l o r i d e  a s  s o l v e n t



1 3 4

(B) OPTIMUM WAVELENGTH ( 2 6 0 . 4  nm)

120
100
so

eo
40

c6h5cm:
c 6h14 c^ 2c 1 2

ะ6 h5ch3

CH2 C 1 2

10.1 50.1

SAMPLE TO SOLVENT RAID

KSSSSSS
N O  S A L T

NaQ 
Nc2S04

F i g u r e  4 . 4  T h e  r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  o n  % r e c o v e r y  o f  5 0 . 0 0  p p b  f l u o r e n e
s o l u t i o n



1 3 5

(A) 2 5 4 . 0  nm

IIรง

1Q1 5Q1

SAMPLE TO SOLVENT RATD

(B) OPTIMUM WAVELENGTH ( 2 6 0 . 4  nm)

ICO

80

60 -

40

20 -

CH2 C12

c 6 h 5 c h 3
C6H5 CH3 CcH6rt1 4

10.1 501

S A M P L E  T O  S O L V E N T  R A T D

s s s s s s s
NO SALT

Nod 

Na2S04

F i g u r e  4 . 5  T h e  r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  o n  % r e c o v e r y  o f  1 . 0 0  ppm f l u o r e n e
s o l u t i o n



AMBtra] %

1 3 6

(A) 2 5 4 . 0  nm

(B) OPTIMUM WAVELENGTH ( 2 5 4 . 0  nm)

SAMPLE TO SCLVENT RATO

F i g u r e  4 . 6  T h e  r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  o n  % r e c o v e r y  o f  5 0 . 0 0  p p b  a n t h r a c e n e
s o l u t i o n



137

( A )  2 5 4 . 0  n m

1Q1 £0:1
SAMPLE TO SOLVENT RATO

( B )  O P T I M U M  W A V E L E N G T H  ( 2 5 4 . 0  n m )

120
100
80
60 -

40

20

c 6 h 5 c h 3

C c H6n14

c 6 h 5 c h 3
c h 2 c i 2

101 £0.1 
SAVP1.E TO SOLVENT RATO

KSSSsSS
NO SA_T

Nad 

Nq2SQ4

F i g u r e  4 . 7  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  on % r e c o v e r y  o f  1 . 0 0  ppm a n t h r a c e n e
s o l u t i o n
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(A) 254.0 nm

รง

รรรรรรร
NO SALT

wflwwvMNoa
No2S04

SAMPLE TO SOLVENT RAID

( B )  O P T I M U M  W A V E L E N G T H  ( 2 8 6 . 4  n m )

s s s s s s s
NO SALT

ฒ
Na2S04

SAMPLE TO SOLVENT RATD

F i g u r e  4 . 8  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  on % r e c o v e r y  o f  5 0 . 0 0  ppb f l u o r a n t h e n e
s o l u t i o n
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( A )  2 5 4 - 0  n m

10.1 50.1

SAMPLE ID SOLVENT RATO

(B) OPTIMUM WAVELENGTH (2 8 6 .4  nm)

SAMPLE TO SOLVENT RATO

F i g u r e  4 . 9  The r e s u l t s  o f  t h e  e f f e c t ,  o f  s a m p l e  t o  s o l v e n t
r a t i o s  on % r e c o v e r y  o f  1 . 0 0  ppm f l u o r a n t h e n e
s o l u t i o n
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(A) 2 5 4 . 0  nm

10:1 50.1

SAMPLE TO SOLVENT RATO)

( B )  O P T I M U M  W A V E L E N G T H  ( 2 7 2 . 4  n m )

SAMPLE TO SOLVENT RATO

F i g u r e  4 . 1 0  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  on % r e c o v e r y  o f  5 0 . 0 0  ppb p y r e n e
s o l u t i o n
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( A )  2 5 4 . 0  n m

10.1 50.1

SAMPLE TO SOLVENT RATD

(B) OPTIMUM WAVELENGTH (2 7 2 .4  nm)

10.1 501

SAMPLE TO SOLVENT RATD

F i g u r e  4 . 1 1  The r e s u l t s  o f  t h e  e f f e c t  o f  s a m p l e  t o  s o l v e n t
r a t i o s  on % r e c o v e r y  o f  1 . 0 0  ppm p y r e n e
s o l u t i o n
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( A )  2 5 4 . 0  n m

SOLVENT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 6 0 . 4  n m )

TOJJENE hexane:
SOLVENT

methylej-æ: CHLCRŒ

F i g u r e  4 . 1 2  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  5 0 . 0 0  ppb f l u o r e n e
s o l u t i o n
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( A )  2 5 4 . 0  n m

1CO

80 L  1 0 : 1

60 -

40

:

5 0 : 1 1 0 : 1 5 0 : 1
I p

Na2S04

TOUJENE METHYLENE CHLDRCE

( B )  O P T I M U M  W A V E L E N G T H  ( 2 6 0 . 4  n m )

1CO]—

80 -

60 -

40 -

20

10:1
5 0 : 1  

1 0 ะ1 «JS
1 0 : 1  5 0 : 1

I
I

5 0 : 1

m
Noa

Na2S04

TOLUENE HEXANE METHYLENE CHLOREE
SOLVENT

F i g u r e  4 . 1 3  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  1 . 0 0  ppm f l u o r e n e
s o l u t i o n
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( A )  2 5 4 . 0  n m

1201-
1CO

TCLLENE

'10:1'

HEXALE

10:1
k \ \ \ \ \ \

NO SALT

Nod

I W W W I
Na2S04

VCIHYLEhE O LCface

SOLVENT

( B )  O P T I K U H  W A V E L E N G T H  ( 2 5 4 . 0  n m )

120
10O
80
60 -
40
20 -

10:1

50:1 50:1

10:1
v \ \ \ \ \ \
NO SALT

laaggsas
Na2SCK

TOJLBsE METHYLENE a-LCRCE

4 . 1 4  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  5 0 . 0 0  ppb a n t h r a c e n e  
s o l u t i o n
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(A) 254.0 nm

SOLVENT

(B) OPTIMUM WAVELENGTH (254.0 nm)

SOLVENT

10:1
v w w wNO SALT

S5S5SSS
Nd2S04

MOHYLTM- CHLOREE

F i g u r e  4 . 1 5  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  1 . 0 0  ppm a n t h r a c e n e
s o l u t i o n
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( A )

รง

2 5 4 . 0  n m

120
100
80

60

40

20
0 TOLUENE hexane hexylene  CHLOREE

SOLVENT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 3 6 . 4  n m )

120
100
80 -

60 -

40 -

20

10:1

TOLUENE

10:1 10:1 NO SALT

Na2S04

HEXYLENE CHLOREE

F i g u r e  4 . 1 6  The r e s u l t s  o f  t h e  e f f e c t
s o l v e n t s  on % r e c o v e r y
f l u o r a n t h e n e  s o l u t i o n

of extracting 
of 50.00 ppb
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( A )  2 5 4 . 0  n m

I

120

TOLUENE HEXANE
SOLVENT

METHYLENE CHLCRCE

( B )  O P T I M U M  W A V E L E N G T H  ( 2 8 6 . 4  n m )

!20r
1CO -

80

60 -

40

20

10:1

5 0 : 1

10:1 5 0 : 1 10:1 ^ ท
NoCI

Na2S04

TOLUENE METHYLENE CHLCRCE

F i g u r e  4 . 1 7  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  1 . 0 0  ppm
f l u o r a n t h e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

120
100
80

60

40

20

10:1
5 0 : 1

TOLUENE

10:1 5 0 : 1
10:1

5 0 : 1

W W W
NO SALT

Na2S04

METHYLENE CHLOREE

( B )  O P T I M U M  W A V E L E N G T H  ( 2 7 2 . 4  n m )

120 r-
100 -
80

60

40

20

10:1
5 0 : 1

Ü Ë I

I I
TOLUENE

1 0 : 1 5 0 : 1
10:1

HEXANE
SOLVENT

5 0 : 1

NO SALT

Na2S04

METHYLENE CHLOREE

F i g u r e  4 . 1 8  The r e s u l t s  o f  t h e  e f f e c t  o f  e x t r a c t i n g
s o l v e n t s  on % r e c o v e r y  o f  5 0 . 0 0  ppb p y r e n e
s o l u t i o n
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( A )  2 5 4 . 0  n m

120  r

รรง

ICO

EO
50

40
20 -

10:1 50:1

I

h ร

TOLUENE

50:1
10:1

10:1

50:1

เ ฒ

s s s s s s
NO ร4LT

No2SC4

METHYLENE CHLCRCE

( B )  O P T I M U M  W A V E L E N G T H  ( 2 7 2 . 4  n m )

TOLUENE HEXANE METHYLENE CHUOREE

SOLVENT

F i g u r e  4 . 1 9 The r e s u l t s  o f  t h e  e f f e c t
s o l v e n t s  on % r e c o v e r y  o f
s o l u t i o n

o f  e x t r a c t i n g  
1 . 0 0  ppm p y r e n e
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( A )  2 5 4 . 0  n m

NO SALT SCCUM CHLCRŒ SOXJM SULFATE
SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 6 0 . 4  n m )

NO SALT SCOJM CHLCRCE SCCUM SULFATE
SALT

F i g u r e  4 . 2 0  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  5 0 . 0 0  ppb f l u o r e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

ร

10:1

SQCUM CHLOREE SCOJM SULFATE
SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 6 0 . 4  n m )

รง

100
10:1 50:1

NO SALT

1 0 : 1  5 0 : 1

SOCUM CHLORCE SOCCIM SULFATE

SALT

F i g u r e  4 . 2 1  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  1 . 0 0  ppm f l u o r e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

ร4ง

120
100 10:1

5 0 : 1

10:1 10:1

5 0 : 1

K S S S S H
TOLUENE

MeCt2

NO SALT SCCUM CHLCRCE SCCUM SULFATE
SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 5 4 . 0  n m )

120

SALT

10:1

SCCUM SULFATE

Ï
F i g u r e  4 . 2 2  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on

% r e c o v e r y  o f  5 0 . 0 0  ppb a n t h r a c e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

I

120
100
eo
60

40

20
0

10:1

NO SALT

10:1 10:1

SOdJM CHLOREE SOCLJM SULFATE
SALT

s s s s s s s
TOLUENE

HEXANE
โ พ ^

MeQ2

( B )  O P T I M U M  W A V E L E N G T H  ( 2 5 4 . 0  n m )

NO SALT SOCUM CHLOREE SCOJM SULFATE

SALT

F i g u r e  4 . 2 3  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  o n
% r e c o v e r y  o f  1 . 0 0  ppm a n t h r a c e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

รง

NO SALT

10:1

SCCIJM CHUCRCE 

SALT

10:1
i .

5 0 : 1

■

s s s s s s s
1QJJENE

HEXANE
MeCt2

( B )  O P T I M U M  W A V E L E N G T H  ( 2 8 6 . 4  n m )

MO SALT SCCIJM CHLCREE SOCUM SULFATE

Soft

F i g u r e  4 . 2 4  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  5 0 . 0 0  ppb f l u o r a n t h e n e
s o l u t i o n



15

( A )  2 5 4 . 0  n m

NO SALT SCOJM CHLCRCE SCOLIM SULFATE

SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 3 6 . 4  n m )

120
100
80

60 -

40

20

5 0 : 1

10:1

NO SALT

5 0 : 1

SCCJJM CHLOFCE 

SALT

1 0 : 1  5 0 : 1
KSSSSSS
e g g a

HEXANE

MeCt2

SCOW SULFATE

F i g u r e  4 . 2 5  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  1 . 0 0  ppm f l u o r a n t h e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

NO SALT SCCijM CHLCRCE SOCUM SULFATE

SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 7 2 . 4  n m )

MO SALT SCCLIM CHLCFEE SCCXJM SULFATE

SALT

F i g u r e  4 . 2 6  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  5 0 . 0 0  ppb p y r e n e  s o l u t i o n
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( A )  2 5 4 . 0  n m

SALT

( B )  O P T I M U M  W A V E L E N G T H  ( 2 7 2 . 4  n m )

NO SALT SCCLIM CHLCRCE SCCUM SULFATE

SALT

F i g u r e  4 . 2 7  The r e s u l t s  o f  t h e  s a l t i n g  o u t  e f f e c t  on
% r e c o v e r y  o f  1 . 0 0  ppm p y r e n e  s o l u t i o n
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( A )  5 0 . 0 0  p p b  S T A N D A R D  S O L U T I O N

g

120
100
SO

60

40

20 -

10:1

5 0 : 1

10:1 s s s s s s s
NO SALT

NoCI

Na2S04

TOLUENE HEXANE METHYLENE CHOREE
SOLVENT

( B )  1 . 0 0  p p m  S T A N D A R D  S O L U T I O N

120r
100
SO
60

40

20

50:1

TCUJENE

10:1

HEXANE
SCLVENT

METHYLENE CHUCPEE

F i g u r e  4 .  28 The m i c r o e x t r a c t i o n  o f  f l u o r e n e  i n  m i x t u r e
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( A )  5 0 . 0 0  p p b  S T A N D A R D  S O L U T I O N

120
100 -  1 0 : 1  5 0 : 1

10:1 
_ j a ส ิ

50:1

10:1

5 0 : 1

\\N V v\>
NO SALT

TOLUENE HEXANE METHYLENE CHLOREE
SOLVENT

( B )  1 . 0 0  p p m  S T A N D A R D  S O L U T I O N

TOLUENE HEXANE METHYLENE CHLOREE
SOLVENT

F i g u r e  4 .  29 The m i c r o e x t r a c t i o n  o f  a n t h r a c e n e  i n  m i x t u r e
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( A )  5 0 . 0 0  p p b  S T A N D A R D  S O L U T I O N

120
100
80
60

40 -

20

10:1
5 0 : 1

10:1

5 0 : 1

5 0 : 1

NO SALT

Na2S04

TOLUENE METHYLENE CHLOREE

( B )  1 . 0 0  p p m  S T A N D A R D  S O L U T I O N

120
1CO
80

60 -

40 -

20 -

10:1 10:1 5 0 : 1

TOLUENE

10:1

S S S S S S 3
NO SALT

Nad

Na2S04

5 0 : 1

HEXANE
SOLVENT

METHYLENE CHUSRCE

F i g u r e  4 . 3 0  The m i c r o e x t r a c t i o n  o f  f l u o r a n t h e n e  i n  m i x t u r e
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( A )  5 0 . 0 0  p p b  S T A N D A R D  S O L U T I O N

120
1CO -

10:1
5 0 : 1 1 0 ^ 1  5 0 : 1

แ เ ร ้ i
1  l i
1 III I I !

hexane;
SOLVENT

5 0 : 1

NO SALT

No2SOA

VOHYLENE CHLCECe

( B )  1 . 0 0  p p m  S T A N D A R D  S O L U T I O N

SOLVENT

F i g u r e  4 . 3 1  The m i c r o e x t r a c t i o n  o f  p y r e n e  i n  m i x t u r e
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(A) (B)

1

Conditions :
Column, Lichrosphere RP-18 (250x

3 .2  mm i . d . ,  5 /im p a r t i c l e  s ize)  
Mobile phase, 75% a c e t o n i t r i l e -  
water ( i s o c r a t i c ,  1.0 mL/min) 
In je c t io n  volume, 20 ;uL (sample 
-loop)

uv de tec t ion  wavelength, 254 nm 
Extrac t ing  so lven t ,  toluene

— ม X - L

F i g u r e  4 . 3 2  L i q u i d  c h r o m a t o g r a m s  o f  m i c r o e x t r a c t i o n s  o f  

a r e a l  s a m p le  c o l l e c t e d  from  a p o o l  i n f r o n t  

o f  C h u l a l o n g k o r n  U n i v e r s i t y  (A) and a b l a n k

s o l u t i o n  (B)



0.0
0'
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(A) (B) (C)

ท ^ L a . — U L a .

F i g u r e  4 . 3 3  L i q u i d  c h r o m a t o g r a m s  o f  m i c r o e x t r a c t i o n s  o f  

r e a l  s a m p l e s  c o l l e c t e d  from  i n t a k e  o f  

Sam sean  s t a t i o n  (A) , a t  200  m from i n t a k e  

{ S o i  S a t s a n a )  (B) and a t  500  m from i n t a k e  

( S o i  A re e )  ( c ) . The c o n d i t i o n s  a re  shown

a s  i n  f i g u r e  4 . 3 2



0.0
0'
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(A) (B)

J L j

C o n d i t i o n s  :

C o l u m n ,  L i c h r o s p h e r e  R P - 1 8  ( 2 5 0 x

3 . 2  mm i . d . ,  5  / i r a  p a r t i c l e  s i z e )  

i s o c r a t i c ,  1 . 0  m L / m i n  

I n j e c t i o n  v o l u m e ,  2 0  y i L  ( s a m p l e  

- l o o p )

u v  d e t e c t i o n  w a v e l e n g t h ,  2 5 4  n m  

E x t r a c t i n g  s o l v e n t ,  t o l u e n e

ะ

F i g u r e  4 . 3 4  L i q u i d  c h r o m a t o g r a m s  o f  m i c r o e x t r a c t i o n s  o f  

a r e a l  s a m p l e  s p i k e d  w i t h  f l u o r e n e  f o r  

q u a l i f i c a t i o n  a n a l y s i s  u s e d  d i f f e r e n t

m o b i l e  p h a s e s ,  75% (A) and 85% ( b ;

a c e t o n i t r i l e - w a t e r


	CHAPTER 4 RESULTS AND DISCUSSION
	4.1 THE STUDY OF SHAKING TIME
	4.2 MICROEXTRACTION OF SINGLE COMPONENT AQUEOUS STANDARD SOLUTION
	4.3 THE STUDY OF uv DETECTION WAVELENGTHS
	4.4 MICROEXTRACTION OF STANDARD MIXTURE
	4.5 THE MINIMUM DETECTABLE LEVEL ( MDL ) OF PAHs
	4.6 THE ACCURACY OF MICROEXTRACTION METHOD
	4.7 THE DETERMINATION OF PAHs IN REAL WATER SAMPLES


