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Summary. A m a t r i x  e f f e c t  on  t h e  s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  s i l i c a  a n d  

p h o s p h o r u s  i n  m u s s e l ,  t e a - l e a v e s ,  s a r g a s s o  a n d  r i c e  f l o u r  ( N I E S  CRM) w i t h  

o n - l i n e  c o l u m n  FIA s p e c t r o p h o t o m e t r y  is  d e s c r i b e d .  V o l a t i l e  c o n s t i t u e n t s  

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

T h e  r e s u l t i n g  a s h  w a s  f u s e d  w i t h  a  l i t h i u m  c a r b o n a t e - b o r i c  a c i d  m i x t u r e  

a n d  d i s s o l v e d  i n  a  h y d r o c h l o r i c  a c i d  s o l u t i o n .  I n  o r d e r  t o  r e m o v e  i n t e r -  

f e r i n g  c a t i o n s ,  a n  a l i q u o t  o f  t h e  s o l u t i o n  w a s  f i l t e r e d  w i t h  a  c a t i o n -  

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

r e s i d u e  w a s  f u s e d  w i t h  a  s m a l l  a m o u n t  o f  s o d i u m  c a r b o n a t e ,  t a k e n  u p  i n  a  

d i l u t e  EDTA s o l u t i o n ,  a n d  a n a l y z e d  f o r  s i l i c a  a n d  p h o s p h o r u s  b y  FIA. F o r  

t h e  s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  t h e s e  e l e m e n t s ,  w a s  u s e d  a TSK-ge l  SAX, 



and t h e  e l u e n t  of which was 0.085mol/ l  NaCl/0.01Omol/1 NH3/0.0010 mol / l  

EDTA.  For c r o s s - c h e c k i n g ,  ICP-AES was measured f o r  t h e  a n a l y s e s  of s i l i c a  

and phosphorus  f o r  t h e s e  r e f e r e n c e  m a t e r i a l s .  The agreement  of t he  r e s u l t s  

between FIA and ICP f o r  s i l i c a  i s  s a t i s f a c t o r y .  whereas f o r  phosphorus 

d i s s a t i s f a c t o r y  excep t  f o r  mussel .  T h i s  d i s c r epancy  i n  t h e  phosphorus de-  

t e r m i n a t i o n  excep t  f o r  mussel was i n t e r p r e t e d  a s  being due t o  t h e  ma t r i x  

mismatching between t h e  sample and s t a n d a r d  s o l u t i o n s  i n  t h e  FIA measure- 

ments.  S i l i c a  c o n t e n t s  i n  musse l ,  t e a - l e a v e s  and s a r g a s s o  of NIES C R M  

were r e p o r t e d  i n  t h e  p r e s e n t  work f o r  t h e  f i r s t  Lime. 



Tea-Leaves (NIES No. 7 ) ,  S a r g a s s o  (NIES No. 9 )  $5 k ^Rice F l o u r  (NIES No.  1 0 )  





Eluent 

Ascorb 
acid 

Fig. 1. Schematic diagram of FIA manifold. 





F l o u r ~ l o w ,  medium, h i g h  l e v e l  Cdfc  % ( 1 . 8 k  0 .  I ) % ? &  -3 f c o  
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T a b l e  1 Sample w e i g h t s ( g )  t a k e n  and d r i e d  o f  NIES CRB 

Sample 

Sample  w e i g h t s  (g) M o i s t u r e  

NIESNo.  t a k e n  d r i e d  l o s s ( % )  

Musse l*  No. 6 - - - - -  1 . 0 0 3 0  

Tea-Leaves  1 No. 7 1 .0015  0 .9801  

Tea-Leaves  2 No. 7 1 .0145  0.9798 

S a r g a s s o  No. 9  1 .0090  0 . 9 0 5 3  

R i c e  F l o u r  low l e v e l  Cd No. 10-a 1 . 0 1 2 1  0.9354 

med. l e v e l  Cd No. 1 0 - b  1 .  0046 0 .9238  

h i g h  l e v e l  Cd No. 1 0 - c  1 .0065  0 .9305  

* The s a m p l e  d r i e d  i n  a n  oven a t  85T f o r  4h was t a k e n  d i r e c t l y .  

F i g .  2. R e p r o d u c i b i l i t y  t e s t s  of 
s i m u l t a n e o u s  d e t e r m i n a t i o n  fo r  
S i  and P w i t h  FIA. 

S i :  8.0ppm S i O i ,  P: 3.6ppm PO?" 
S i g n a l s :  ' 1 ,  SiO; ; 2 ,  PO?- F i g .  3. FIA s i g n a l s  f o r  t e a - l e a v e s .  



, Fig.  4 .  F I A  s igna l s  f o r  sargasso .  

Time/min 

Fig.  5 .  FIA s i g n a l s  for  r i c e  f l o u r .  

Table 2 Analysis of linear regressions . 

Sample Species a b r 

Tea-Leaves 1 Si02 0.0175 0.6355 0.9997 

-0.0733 0.4052 0.99999 

Sargasso Si02 -0.0418 1: 0079 ' 0.99996 

P 0 4 3 -  -0.2329 0.6177 0,.9998 

Rice Flour & Tea-Leaves 2 SiO-; 0.0349 0.8028 0.9992 

a : Intercept, b :Slope. r :Correlation coefficient (See text). 



T a b l e  3 A n a l y t i c a l  r e s u l t s  o f  NIES CRM 

Sample SiO; ( w t % )  P (w t % )  Remark 

Mussel  0. 1 5 9 k  0.010 

0.  i 5 5 * 0 . 0 0 1  

Tea-Leaves  1 0 .044*  0 .002  

0 .049*  0 .001  

Tea-Leaves  2  0 .044*  0 . 0 0 2  

0. 048* 0. 001 

S a r g a s s o  0 . 1 7 0 * 0 . 0 0 2  

0. 1 6 9 k  0. 049 

R i c e  F l o u r *  low l e v e l  Cd 0 . 0 9 4 * 0 . 0 0 6  

0 . 0 9 2 k  0 . 0 0 1  

med. l e v e l  Cd 0 . 0 6 0 Â ± 0 . 0 1  

0 . 0 5 3 k  0 . 0 0 1  

h i g h  l e v e l  Cd 0 . 0 4 4 k 0 . 0 0 6  

0 . 0 4 7 k  0 . 0 0 1  
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* Cd c o n t e n t s  f o r  low l e v e l , ,  medium l e v e l  and  h i g h  l e v e l  Cd a r e  

0 .024.  0 .32  and  1 . 9 5  ( u  g/g) . r e s p e c t i v e l y .  C f .  K. Okamoto, F r e -  

s e n i u s  2. Anal .  Chem., 332,  524 (1988). 
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