
F i g - 3 . Inf luência do cromato rui intensidade do p ico de Zn(I I ) , em função 
do tempo (Técnica ASV). 

P e l a análise dos r e s u l t a d o s o b t i d o s concluímos que 

há formação de d u a s n o v a s espécies n a solução. Uma e l e t r o i n a 

t i v a , que c a u s a o d e c a i m e n t o d a c o r r e n t e , e a o u t r a e l e t r o a 

t i v a , c a r a c t e r i z a d a p e l o a p a r e c i m e n t o do 2 9 p i c o . 

As experiências f o r a m r e a l i z a d a s u t i l i z a n d o - s e o 

c o n j u n t o polarográfico da PAR, r e a g e n t e s da M e r c k ( S u p r a p u r o 

ou P.A) e água " q u a r t e x " ( 7 ) . 
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INTRODUCTION 

Some o f the ion s e l e c t i v e e l e c t r o d e s c o m m e r c i a l l y a v a i l a b l e a l l o w 

the measurement o f i o n i c a c t i v i t i e s i n s o l u t i o n i n a l a r g e range c o n c e n t r a ­

t i o n s and w i t h v e r y h i g h p r e c i s i o n . The d e t e c t i o n 1 i mi t s a r e 10~ 6 - 10~ 7 

mol. dm" 3, much lower than those reached by m e t a l l i c e l e c t r o d e s . F u r t h e r ­

more the e l e c t r o d e e q u i l i b r i u m i s q u i c k l y o b t a i n e d . These f e a t u r e s make 

t h e use o f s e l e c t i v e e l e c t r o d e s s u c c e s s f u l f o r measuring i o n i c a c t i v i t i e s 

in the study o f c o m p l e x a t i o n r e a c t i o n s . A c t u a l l y i n these r e a c t i o n s i t i s 

important to sweep from a hi g h to a low range o f c o n c e n t r a t i o n . T h i s i s the 

o n l y way t o put i n evi d e n c e a l a r g e r number of formed s p e c i e s . 

Nevertheless the a p p l i c a t i o n of these e l e c t r o d e s i n complexing me­

d i a b a s i c a l l y r a i s e two q u e s t i o n s 1 . 2 : the f i r s t concerns the p o s s i b i l i t y o f 

making measurements of c o n c e n t r a t i o n v a l u e s below the l i m i t of the e x p e r i ­

mental c a l i b r a t i o n c u r v e ; the second concerns the i n t e r f e r e n c e o f the com­

p l e x i n g agent on the e q u i l i b r i u m of the e l e c t r o d e . 

In t h i s paper we pres e n t the r e s u l t s o b t a i n e d w i t h the s i l v e r s u l -
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phide s e l e c t i v e e l e c t r o d e , in the d e t e r m i n a t i o n o f the s i l v e r ion concen­

t r a t i o n i n the study o f s i l v e r complexes w i t h l i g a n d s that c o n t a i n amino 

and c a r b o x y l i c groups. 

EXPERIMENTAL 

To 1igand so 1 u t i o n s s u c c e s s i v e q u a n t i t i e s o f st a n d a r d s o l u t i o n s o f 

s i l v e r ion were added. The c o n c e n t r a t i o n o f s i l v e r ion i n the s o l u t i o n 

b eing d e t e r m i n a t e d w i t h an Ori o n Ag 2S e l e c t r o d e and double j u n c t i o n Ag/AgC 1 

e l e c t r o d e as r e f e r e n c e . 

To determine the s i l v e r c o n c e n t r a t i o n from emf v a l u e s , a c a l i b r a ­

t i o n curve was made by adding s u c c e s s i v e q u a n t i t i e s of s i l v e r t o a 0.1 

mol. dm KN0 3 s o l u t i o n . 

The e l e c t r o d e ' s response i s n e r n s t i a n to c o n c e n t r a t i o n s to the 

order of I 0 ~ 7 mo 1.dm"3 . 

The l i g a n d s s t u d i e d were ethy1enediamine (EN), d i e t h y 1 e n e t r i a ¬

mine (DI EN) , g l y c i n e (GLY), i m i n o d i a c e t i c a c i d (IDA) and n i t r i 1 o t r i a c e ­

t i c a c i d (NTA). 

RESULTS 

The s t a b i l i t y c o n s t a n t s of the complexes formed were c a l c u l a t e d 

from the t o t a l c o n c e n t r a t i o n of s i l v e r C„ , 1iqand C, and A q + in s o l u t i o n , 
Ag L 3 

u s i n g the computer program M i n i q u a d 3 . 

The v a l u e s o b t a i n e d f o r the s t a b i l i t y c o n s t a n t s of the s p e c i e s 

formed f o r each system as w e l l as ex p e r i m e n t a l c o n d i t i o n s are found i n 

the Table I. 
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R e s u l t s show that the r e l a t i o n between emf and the ion s i 1 v e r c o n ­

c e n t r a t i o n , confirmed e x p e r i m e n t a l l y to a c o n c e n t r a t i o n o f I0~'mol. dm - 3 

(E = 551•k + 59 • 18 l o g [ A g + J ) , can be used f o r d e t e r m i n a t i o n s of c o n c e n t r a ­

t i o n o f t h i s ion as low as 10~ 1 0 mol.dm - 3, p r o v i d e d the t o t a l i on concen­

t r a t i o n i s g r e a t e r than 1 0~ 6 mol. dm"3 ( F i g . 1). The p r e c i s i o n found f o r 

the e q u i l i b r i u m c o n s t a n t s determined i n t h i s way p o i n t e d out the good 

p r e c i s i o n on the s i l v e r ion measurements. 

Furthermore, the d i r e c t measuring process of the s i l v e r ion con_ 

c e n t r a t i o n leads to more'confident r e s u l t s w i t h r e s p e c t to the f o r m e d 

Tab le I - Complex format Ion of the silver Ion with several ligands at 25° C and p =0.1 mol. dm . 

I i n . . j concentration ranqe , 
u 9 a n d y

 + species | o g stabi l i ty 
U-J C f l g C L Ag In solution constant 

(mo I. dm"1) (mo I. dm"3) (mol .dm 3 ) 

EN 8.«4xl0"6 - l|.3xl0"2 I0"3 - 10"' 9.8x10"" - 1 . IxlO"6 AgL 2

+ 7.I)7±0.0I 

Ag 2 L 2

2 + I2.98±0.0I 

AgjL^-1- 14.5̂ 0.02 

01 EN 7.6xl0" 6 - 2. IxlO"2 I0" 3 - I0"1 9.5x10"" - 3. IxlO"6 AgL/ 7.81*0.01 
A g 2 L 2 2 + I 4 . 7 1 i 0 . 0 l 
A g 2 L 3 2 + !5-70±0.02 

GLY I.3xl0" 5 - 3.IxlO"2 I 0 " 3 - I 0 " ' 6.9xl0 _ 1 ° - 1.7xl0" 6 AgL2" 6-75±0.0l 

IDA 6. 5 x l 0 " 6 - I . 0x10" 2 I 0 " 3 - I 0 " ' 9.8x10"' -2.2xl0" 6 AgL,3" 5.72±0.0I 

NTA 1.6xl0" 5 - 7.2xl0" 3 l O ^ - I O " 1 1.2xl0"B - I . 7 x l 0 " 6 AgL2" 1|.70±0.01 
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F i g . I -Potential response o f a si lver sulphide membrane electrode vs. free silver concentration, 

s o l i d l i n e - working curve In the absence o f the ligands; dotted line - readings In the 

presence o f the ligands (O-ethylenedlamlne; • - d i ethyl enet r I amine ; A - glycine; A - Imino­

diacetic a c i d ; • - n l t r l lo t r lacet lc acid). 

s p e c i e s and a b e t t e r p r e c i s i o n o f the s t a b i l i t y c o n s t a n t s than the c a l c u ­

l a t i o n s through pH v a r i a t i o n . 

REFERENCES 

1. G. Nakagawa, H. Wada and T. Hayakawa, Bull. Chem. Soc. Japan, h%, 

hlh (1975). 

2. I. Sekerka and J.F. Lechner, Anal. Letters, A l l , A15 (1978). 

3. P. Gans, A. S a b a t i n i and A. Vacca, J. Chem. Soc. (Dalton Trans.), 

1195 (1985). 

— 351 — 

WATER DETERMINATION IN ORGANIC SOLVENTS 

BY OSCILLOMETRY 

M. LuZia P. Leitão, r~zlú>bzla S. Coòta and J . S-ónõeó RecLinha 

Departamento de Química, Universidade de Coimbra 

3000 Coimbra, Portugal 

INTRODUCTION 

The most common contaminant of o r g a n i c s o l v e n t s i s water which i s 

c u r r e n t l y removed by d r y i n g and f r a c t i o n a l d i s t i l l a t i o n . The need f o r 

a n a l y s i s of water content as a p u r i t y c o n t r o l of s o l v e n t s or as a measure 

of the e f f i c i e n c y o f p u r i f i c a t i o n treatments i s a r o u t i n e procedure in many 

areas of a chemical l a b o r a t o r y . 

The w i d e l y used technique f o r q u a n t i t a t i v e water d e t e r m i n a t i o n i s 

the Karl F i s c h e r t i t r a t i o n , which r e q u i r e s s p e c i a l care w i t h reagents and 

op e r a t i o n in order to o b t a i n r i g o r o u s r e s u l t s . Several other methods are 

a v a i l a b l e , among them those based on d i e l e c t r i c p r o p e r t i e s which can be 

c a r r i e d out in s a f e r c o n d i t i o n s of water contamination than t i t r a t i o n s 1 . 

In t h i s paper r e s u l t s f o r the a n a l y s i s o f t r a c e s o f water in o r g a n i c 

s o l v e n t s by o s c i l l o m e t r y are presented. The method c o n s i s t s in measuring the 

change of c a p a c i t a n c e of a l i q u i d owing to the presence of water. As the 

d i e l e c t r i c c onstant o f water i s high, methods based on t h i s p r o p e r t y have 

good s e n s i t i v i t y in determining t h i s compound in o r g a n i c s o l v e n t s , e s p e c i a l l y 

f o r those o f low d i e l e c t r i c c o n s t a n t . 
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