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There i s a g r e a t need f o r a d i r e c t method t o determine hydrogen 

p e r o x i d e due t o i t s wide and d i f f e r e n t a p p l i c a t i o n s i n a l l areas. 

Enzyme s e n s o r s have been developed f o r t h a t purpose. The use of an 

enzyme e l e c t r o d e e n a b l e s us t o combine the s p e c i f i c i t y of enzyme 

r e a c t i o n s w i t h s u b s t r a t e s w i t h e l e c t r o c h e m i c a l d e t e c t i o n of the 

product. In t h i s case hydrogen p e r o x i d e i s the p r e f e r r e d s u b s t r a t e of 

the enzyme c a t a l a s e which causes o x i d a t i o n t o oxygen f o l l o w i n g the 

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

2 H 2 0 2 - — 2 H 2 0 + 0 2 

and the mechanism proposed [ 1 ] su g g e s t s t h a t the two p e r o x i d e 

m o l e c u l e s r e a c t w i t h the enzyme i n sequence. There i s the f o r m a t i o n 

of compound I w i t h the f i r s t H2O2 

' HO OH HO YOH 

compound I 
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and f o l l o w i n g t h i s compound I r e a c t s w i t h the second H2O2 g i v i n g the 

products. 

HO OH 

P r e v i o u s l y double membranes were used: an enzyme c o n t a i n i n g 

membrane p l a c e d over the membrane of an oxygen e l e c t r o d e . In t h i s 

s t u d y c a t a l a s e was c o v a l e n t l y i m m o b i l i s e d d i r e c t l y onto the oxygen 

permeable m o d i f i e d T e f l o n membrane used i n the oxygen e l e c t r o d e . The 

c a t a l a s e used was from bovine l i v e r (H2O2:H2O2 o x i d o r e d u c t a s e ; 

EC 1.11.1.6), s u p p l i e d by Sigma. 

The g r a f t copolymer, T e f l o n - g - c o - a c r y l i c a c i d , was p r e p a r e d as 

f o l l o w s . The T e f l o n membrane was i r r a d i a t e d i n 30cm 3 of an a c r y l i c 

a c i d s o l u t i o n (10% i n d i s t i l l e d water) f o r 72 hours a t 18.3 r a d s _ 1 . 

I t was t h e n removed from s o l u t i o n , washed t h o r o u g h l y w i t h water and 

d r i e d t o c o n s t a n t weight i n vacuum a t 402C. 

In o r d e r t o i m m o b i l i s e the enzyme, the g r a f t copolymer was t r e a t e d 

w i t h an enzyme s o l u t i o n c o n t a i n i n g 40mg of enzyme and 20mg of 

l - c y c l o h e x y l - 3 - ( 2 - m o r p h o l i n o e t h y l ) - c a r b o d i - i m i d e m e t h o - p - t o l u e n e - s u l -

phonate (CMC) as d e s c r i b e d e a r l i e r C2I. The a c t i v i t y of the enzyme 

was determined u s i n g hydrogen p e r o x i d e . 

A membrane w i t h an i n i t i a l s p e c i f i c enzyme a c t i v i t y of around 

7000U/g was used i n the s t u d i e s d e s c r i b e d below. 

The T e f l o n membrane c o n t a i n i n g i m m o b i l i s e d c a t a l a s e was p l a c e d 

over the g o l d e l e c t r o d e of the s t a n d a r d C l a r k - t y p e oxygen e l e c t r o d e 

(Metrohm EA-541) i n the u s u a l way, and connected t o a Xetrohm 627 
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F i g . 1 C a l i b r a t i o n c u r v e s f o r hydrogen p e r o x i d e o x i d a t i o n a t the 
c a t a l a s e enzyme sensor. 

F i g . 2 (a) Response time and s t a b i l i t y of the sens o r a f t e r s u c c e s s i v e 
a d d i t i o n s of H2O2. (b) Cor r e s p o n d i n g c a l i b r a t i o n c urve. 
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O i-meter. A l l measurements were done i n a 0. 1M phosphate b u f f e r 

s o l u t i o n of pH=6.87. 

In F i g . 1 are shown c a l i b r a t i o n c u r v e s of the enzyme sens o r , which 

show good l i n e a r i t y f o r c o n c e n t r a t i o n s from 1 0 _ 5 M t o 3.10~ 3M, and good 

l i f e t i m e of one month. The d i f f e r e n c e i n i n i t i a l response and 

response a f t e r 15 days i s s m a l l . The senso r i s v e r y p r e c i s e and can 

be a p p l i e d t o non c o l o u r e d s o l u t i o n s , thus h a v i n g an advantage over 

the c o l o r i m e t r i c method C3I. 

Response t i m e s a r e shown i n F i g . 2 f o r d i f f e r e n t c o n c e n t r a t i o n s 

t o g e t h e r w i t h the c o r r e s p o n d i n g c a l i b r a t i o n p l o t . The f i n a l p o t e n t i a l 

i s reached w i t h i n l e s s than a minute, and does not a l t e r w i t h time. 

T h i s c a t a l a s e s e n s o r i s q u i t e r o b u s t and p o r t a b l e e n a b l i n g i t s use 

f o r measuring hydrogen p e r o x i d e in situ. The q u a n t i t y of sample used 

i s v e r y s m a l l . Comparing w i t h the methods n o r m a l l y used f o r hydrogen 

p e r o x i d e d e t e r m i n a t i o n the e l e c t r o c h e m i c a l method seems a ve r y 

r e l i a b l e one. 

In c o n c l u s i o n , t h i s enzyme sensor responds l i n e a r l y t o hydrogen 

p e r o x i d e over a wide c o n c e n t r a t i o n range, has a good d e t e c t i o n l i m i t , 

a v e r y s h o r t response time and a re a s o n a b l e l i f e t i m e f o r the 

im m o b i l i s e d enzyme. 
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STRIPPING VOLTAMMETRY AT HYDRODYBAMIC MERCURY 
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In a n o d i c s t r i p p i n g voltammetry from mercury e l e c t r o d e s , mercury 

t h i n f i l m e l e c t r o d e s (MTFE) o f f e r advantages over hanging mercury drop 

e l e c t r o d e s (HMDE), i n t h a t the c u r r e n t peak i n r e d i s s o l u t i o n i s 

narrower and the peak c u r r e n t h i g h e r , o f f e r i n g improved s e n s i t i v i t y , 

d e t e c t i o n l i m i t s and r e p r o d u c i b i l i t y . G l a s s y carbon s u b s t r a t e s are 

g e n e r a l l y used, and p r e - d e p o s i t i o n or c o - d e p o s i t i o n of mercury w i t h the 

metal i o n s u c c e s s f u l l y employed. An important advantage of the MTFE i s 

t h a t i t i s d i r e c t l y u s a b l e i n f a r c e d c o n v e c t i o n systems w i t h e l e c t r o d e 

movement or s o l u t i o n f l o w , thus b e i n g a p p l i c a b l e t o o n - l i n e 

e l e c t r o a n a l y s i s . A d d i t i o n a l l y , a t p o s i t i v e p o t e n t i a l s the bare g l a s s y 

carbon e l e c t r o d e can be used f o r o t h e r e l e c t r o d e r e a c t i o n s , s i n c e the 

mercury i s r e a d i l y removed e l e c t r o c h e m i c a l l y o r m e c h a n i c a l l y , 

C o n v e n t i o n a l l y , a l t h o u g h the p r e - c o n c e n t r a t i o n (or d e p o s i t i o n ) 

s t e p i s c a r r i e d out w i t h f o r c e d c o n v e c t i o n , t h i s i s stopped d u r i n g 

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

use of e l e c t r o c h e m i c a l d e t e c t o r s i n f l o w systems, p a r t i c u l a r l y o n - l i n e , 

makes i t d e s i r a b l e t o c o n t i n u e s o l u t i o n flow. We have t h e r e f o r e r e ­

examined the q u e s t i o n w i t h r e s p e c t t o l i n e a r s c a n s t r i p p i n g , 

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

( u n i f o r m l y a c c e s s i b l e and w i t h e l e c t r o d e movement) and at the w a l l - j e t 
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