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The i n c r e a s e  i n  q u a l i t a t i v e  and q u a n t i t a t i v e  

demands on a n a l y t i c a l  chemis t ry  has  shown an  i n c r e a s i n g  

s l o p e  s i n c e  t h e  1 9 5 0 ~ ~  

The f i e l d  of  a p p l i c a t i o n  o f  a n a l y t i c a l  chemis t ry  

h a s  widened i n  a l l  a r e a s  o f  l i f e ,  and a n a l y t i c a l  t a s k s  

whi.ch some t i m e  ago a r o s e  o n l y  s p o r a d i c a l l y  i n  a g r i c u l t u r e ,  

medicine o r  i n  d i f f e r e n t  b ranches  of  i n d u s t r y  have became 

everyday and u r g e n t  t a s k s  r e c e n t l y .  

Demands on a n a l y t i c a l  chemis t ry  have changed i n  s e v e r a l  

r e s p e c t s  r e c e n t l y .  The amount o f  m a t e r i a l  t o  be ana lyzed  

o r  determined decreased  from a  few mi l l i g rams  t o  micro- 

grams, manograms, picograms and even below t h a t .  I n  

r e s p e c t  o f  determinand c o n c e n t r a t i o n s ,  emphasis h a s  

s h i f t e d  from p e r c e n t s  t o  ppm, ppb and p p t  l e v e l s .  

Requirements concern ing  r e l i a b i l i t y  o f  t h e  r e s u l t s  have 

also i n c r e a s e d ,  b u t  t h e  i n c r e a s e  i n  t h e  number o f  a n a l y s e s ,  

a  few o r d e r s  of  magnitude,  was d rama t i c .  

A n t i c i p a t i n g  t h e s e  demands i n  a  number of  f i e l d s ,  

new t echn iques  have been inven ted .  

I n  s o l u t i o n  a n a l y s i s ,  Skegg i n t r o d u c e d  i n  t h e  1950s t h e  

segmented f low t echn ique ,  i n  which even slow r e a c t i o n s  

nay be used f o r  a n a l y t i c a l  purposes .  

I n  t h e  e a r l y  1960s t h e  s p e c i a l  t a s k  o f  f o l l o w i n g  t h e  

p roduc t ion  of  an e l e c t r o a c t i v e  compound i n  a  t ube  r e a c t o r  

and c o n t r o l l i n g  t h e  p roces s  u s i n g  a n a l y t i c a l  s i g n a l s  



has l e d  us t o  devise  a  system s u i t a b l e  f o r  t h e  

continuous measurement of  t h e  concen t ra t ion  o f  t h e  

e l e c t r o a c t i v e  component us ing  a  by-pass. 

L a t e r  on, we have devised t h e  i n j e c t i o n  method of 

a n a l y s i s ,  i n  which t h e  sample was i n j e c t e d  i n t o  a  

s t ream of a  background e l e c t r o l y t e  necessary i n  

voltammetric ana lys i s .  Our r e s u l t s  i n  t h e  f i e l d  were 

publ ished i n  t h e  e a r l y  1970s. 

I n  t h e  middle of t h e  70s Ruzicka named t h e  technique 

f low i n j e c t i o n  a n a l y s i s  /FIA/ which has been accepted 

i n t e r n a t i o n a l l y .  

Con t ras t ing  wi th  segmented flow a n a l y s i s ,  t h i s  technique 

has been b a s i c a l l y  used i n  cases  where t h e  a n a l y t i c a l  

r e a c t i o n  is  f a s t .  

By t h e  middle of  t h e  1970s w e  have developed two o t h e r  

techniques  f o r  flow a n a l y s i s :  t h e  f i r s t  being t h e  s o  

c a l l e d  t r i a n g l e  programmed t i t r a t i o n ,  t h e  second t h e  

continuous d i l u t i o n  technique.  W e  have a l s o  developed f u r t h e r  

flow i n j e c t i o n  a n a l y s i s  t o  provide a  means f o r  ca r ry ing  

o u t  ana lyses  a t  a  r a t e  of 1000 samples/hr .  

Our flow t i t r a t i o n  technique i s  s u i t a b l e  f o r  c a r r y i n g  

o u t  p r e c i s e  analyses  i n  flowing s o l u t i o n s ,  whereas t h e  

continuous d i l u t i o n  technique enables  automatic  c a l i b r a -  

t i o n  o f  ion  s e l e c t i v e  e l e c t r o d e s .  The  technique o f f e r s  

s p e c i a l  advantages i n  t h e  c a l i b r a t i o n  of  microelec t rodes  

wi th  s i z e s  i n  t h e  urn range by e l i m i n a t i n g  t h e  c a p a c i t i v e  

shock. 

~ u z i c k a ' s  a c t i v i t y  i n  t h e  f i e l d  played an im-- 

p o r t a n t  p a r t  i n  making flow i n j e c t i o n  a n a l y s i s  an 

i n t e r n a t i o n a l l y  accepted technique of a n a l y s i s .  

Severa l  r e sea rchers  were a c t i v e  i n  developing t h e  

t h e o r e t i c a l  fundamentals of t h e  technique.  

Mottola  was one of them, whose r e l i a b l e  r e s u l t s  served 

a s  b a s i s  f o r  f u r t h e r  research .  



I t h i n k  t h a t  bo th  t y p e s  of f low a n a l y t i c a l  

t e chn iques ,  segmented and con t inuous  f low methods 

as w e l l  - among t h e  l a t t e r  f low i n j e c t i o n ,  f l ow  

t i t r a t i o n  and f low d i l u t i o n  - have become b a s i c  

t e chn iques  i n  modern a n a l y t i c a l  chemis t ry  of  s o l u t i o n s  

Never the less ,  t h i s  d i d  n o t  reduce  t h e  impor tance  o f  

non-continuous methods o r  t h e i r  combina t ions  w i t h  f low 

methods. 




