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Method f o r  D e t e r m i n a t i o n  o f  P h o s p h a t e  i n  W a t e r  w i t h  M a l a c h i t e  G r e e n  

a n d  A p p l i c a t i o n  t o  E n v i r o n m e n t a l  W a t e r s  

A k i h i r o  A o k i , K e i k o  S a t o , K o i c h i r o  T a m u r a  a n d  Y o s h i n i t s u  T a n a k a  

D e p a r t m e n t  o f  I n d u s t r i a l  C h e m i s t r y ,  

O s a k a  P r e f e c t u a l  C o l l e g e  o f  T e c h n o l o g y  

26-12 S a i w a i - c h o ,  Neyagawa,  572-8572 J a p a n  

F low i n j e c t i o n  a n a l y s i s  f o r  p h o s p h a t e  i n  w a t e r  w i t h  m o l y b d a t e  a n d  

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

d e t e r g e n t  c o u l d  s u p p r e s s  i n c r e a s e  i n  b a s e l i n e  d u e  t o  a d s o r p t i o n  o f  

i o n - p a i r  o f  m o l y b d o p h o s p h a t e  a n d  m a l a c h i t e  g r e e n  on  f l o w  c e l l  i n  

s p e c t r o p h o t o m e t e r , T h e  c a l i b r a t i o n  c u r v e  was  p r o p o r t i o n a l  i n  t h e  

c o n c e n t r a t i o n  o f  2X10"6!! t o  2~10"'M. The  d e t e c t i o n  l i m i t  d e r i v e d  f r o m  
. . 

3 s t a n d a r d  d e v i a t i o n  a t  2X10-'M was  5 X 1 0 - ~ M . T h e  t i m e  r e q u i r e d  t o  a  

p e a k  a f t e r  s a m p l e  i n j e c t i o n  was  1.35 m i n u t e s . T h e  p r e s e n t  m e t h o d  was 

n o t  i n t e r f e r e d  f r o m  s i l i c a t e  a t  1XlO"'M. We a p p l i e d  t h i s  m e t h o d  t o  

d e t e r m i n e  p h o s p h a t e  i n  r i v e r  w a t e r s . A  good  m a t c h  w a s  f o u n d  f o r  t h e  

c o n c e n t r a t i o n s  d e t e r m i n e d  by  t h e  p r e s e n t  m e t h o d  a n d  t h e - m o l y b d e n u m  

b l u e  m e t h o d .  



Fig.1 Schematic diagram of a flow system for determination of 
phosphate 

S: 1M sulfuric acid (0.15% Tergitol), R: reagent solution, P: pump, 
I: sample in-jector, M: mixing coil , D: photometer (660nm), W: waste. 



Flow rate, mumill : 

Fig.2 Effect of flow rate on peak height 

Concn of phosphate : 1 X 10" 'M. 

0 
0.10 0.20 0.30 

Content of Tergitol , % 

Fig.3 Effect of content of Tergitol in S solution 
on relative standard deviation (RSD) 

RSD was calculated from repeatitive measurements 
(n=4) at 1 X 1 Ô M of  phosphate. 



~ X ~ O - ~ M M T ?  D Ã  9 s L BJ Â£ Fig.4 Calibration curve for the determination 
( n = 5 ) D f f l Ã ˆ & @ @ d ~ t t 0 . 8  of phosphate 
% - c ' t e - 3 f e 0  ^ D ^ s s f f i ^ r o  

3 ^ & * f e f f l P E ^ a : ^ ^ L f c  
B-^-D !J ^ssftffasXlo-'M 
T f o o f c o  g-ttsl.*^aEAL-r: 
^ b y - ^ i ^ S ' t - S S T D ~  

U l . 3 5 - 8 - T h  -3 f e ,  

- j ^ D S i ^ ^ - e *  'J -T'T'^-'^^RJK-t-s-fk^a.fc L - C t t Y  ^ss.y^-Kit^-Y 
Â ¥ 6 ^ Â ¥ X . b h  % 1 Ki%lXlO-'MO!J > g < ( n * @ T T < ' r 4 S & D B B & % k , f c % &  
0 9 2 @ i o ! E l @ $ & Z L f c o  l X 1 O - ' M E ) + 4 @ < o ~ f t T - ? f e ,  I S H I  0 O % ' J  ^I 
Â¥S-EHIX-^-S^J:,i~-^^fc 

Table  1 .  Recovery  o f  p h o s p h a t e  (1x10-'M) i n  t h e  p r e s e n c e  o f  s i l i c a t e  

Concn. o f  s i l i c a t e ,  xlO**M Recovery ,  % 

0  100 

2 9 9 

4 103 

6 10 1 

. . 
8 10 1 



T a b l e  2 .  C o m p a r i s o n  o f  c o n c e n t r a t i o n s  o f  p h o s p h a t e  i n  e n v i r o n m e n t a l  

w a t e r s  by  p r e s e n t  m e t h o d ( F 1 A )  w i t h  t h o s e  by molybdenum b l u e  me thod(MB)  

-- - - - -- 

C o n c e n t r a t i o n  o f  ~ h o s p h a t e , x I O - ~ M  

S i t e  D a t e  FIA MB 

Y a h a t a ( R .  K a t s u r a )  1 2 / 1 7 / 1 9 9 6  

Y a h a t a ( R .  U j i )  1 2 / 1 7 / 1 9 9 6  

Y a h a t a ( R .  K i z u )  1 2 / 1 7 / 1 9 9 6  

H i r a k a t a  (R. Yodo)  1 2 / 1 7 / 1 9 9 6  

T'orikai (R.Yodo) 1 2 / 1 7 / 1 9 9 6  

Toyono  (R. Neyagawa)  1 2 / 2 2 / 1 9 9 7 *  

To yono  (R. Neyagawa)  1 / 8 / 1 9 9 8 * *  5 5 

w e a t h e r  c o n d i t i o n  : * f i n s ,  ** r a i n .  

XIR 
1.APHA-AWWA-WPCP,"Standard M e t h o d s  f o r  t h e  E x a m i n a t i o n  o f  W a t e r  a n d  

W a s t e w a t e r  ' , A m e r i c a n  P u b l i c  H e a l t h  A s s o c i a t i o n , W a s h i g t o n  D C , 1 6 t h  

e d n . ,  p .  1 2 6 8  ( 1 9 8 5 ) .  

2. K. I t a y a  a n d  M. U i  : C l i n .  Chim. A c t a ,  1 4 ,  3 6 1  ( 1 9 6 6 ) .  

3. S. M o t o m i z u ,  T. t a k i m o t o ,  a n d  K. T o e i  : T a l a n t a ,  3 0 ,  3 3 3 ( 1 9 8 3 ) .  

4. L. C a m a r e r e  : L i m n o l .  O c e a n o g r . ,  39, 7 0 7  ( 1 9 9 4 ) .  

5. T. A o k i ,  Y. Hayami ,  T. F u j i i r a r a ,  H .Muka i ,  a n d  Y .  T a n a k a  : J. G r e a t  L a k e s  R e s . ,  

2 2 ,  3 3 1  ( 1 9 9 6 ) .  

(Received July 1,1998) 

(Accepted August 19,1998) 




