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PECULIAR BEHAVIOUR OF IONOGENIC AQUEOUS SOLUTIONS AROUND 4°C 

VIANA, C.A.N, e ROCHA, M.M.G.S. 

CECUL, Faculdade de Ciências, R. Escola Politécnica, 58, 

1294 LISBOA CODEX 

Thermodynamic behaviour of i o n i c and ionogenic s o l u t i o n s i s very 

much dependent on the degree of a s s o c i a t i o n of solvent, s p e c i a l l y 

where the p o s s i b i l i t y of hydrogen bonding e x h i s t s . 

In p a r t i c u l a r are wel l known the pe c u l i a r properties of water 

s o l u t i o n around 3-4 C and also at about 55°C. Such behaviour are i n 

large s c a l e a consequence of the freedom of water molecules which very 

much i s r e l a t e d to the amount of hydration. 

Thermodynamics or pseudo-thermodynamics parameters can change 

dra m a t i c a l l y t h e i r values with the temperature. 

In t h i s work k i n e t i c s and thermodynamic properties of benzyl 

c h l o r i d e and p-nitrobenzyl c h l o r i d e i n water are studied i n the 0-15°C 

range up to 2000 bar. 

A change from negative to p o s i t i v e values of the enthalpy of 

a c t i v a t i o n i s , observed when temperature reaches 4°C at normal 

pressure. On the other hand, volume of a c t i v a t i o n presents p o s i t i v e 

values near the melting point to 2°C on 3°C, depending on the 

substract. At higher pressures, our systems shows that water tends to 

behave l i k e a "normal" l i q u i d . 

Some r e s u l t s are i l l u s t r a t e d i n F i g . 1 and F i g . 2. 
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F i g . 1. Ink vs. t e m p e r a t u r e 
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F i g . 2. A / V S T 

CEMENTATION OF COPPER ON PACKED BEDS 
OF ALUMINIUM PELLETS 

A.A. Wragg and C.R. D r e s n e r 
C h e m i c a l E n g i n e e r i n g D e p a r t m e n t , U n i v e r s i t y o f E x e t e r , 

E x e t e r , EX4 4QF, E n g l a n d . 

I n t r o d u c t i o n 

C e m e n t a t i o n , o r c o n t a c t r e d u c t i o n , p r o c e s s e s h a v e 

l o n g b e e n u s e d as e l e c t r o c h e m i c a l m e t h o d s o f r e c o v e r i n g 

m e t a l i o n s f r o m a q u e o u s s o l u t i o n s by s p o n t a n e o u s p r e c i p i ­

t a t i o n on a l e s s n o b l e m e t a l . R e c e n t l y , t h e u s e o f a l u m i ­

n i u m f r o m w a s t e d r i n k c a n s as a c e m e n t i n g a g e n t f o r t h e 

d e p o s i t i o n o f c o p p e r has b e e n r e p o r t e d [ 1 ] . H o w e v e r , as 

w i t h many o t h e r c e m e n t a t i o n s y s t e m s , l i t t l e e f f e c t i v e 

e n g i n e e r i n g d a t a e x i s t s f o r t h e d e s i g n and s c a l e - u p o f 

s u c h p r o c e s s e s . I t was d e c i d e d t o i n v e s t i g a t e t h e p e r ­

f o r m a n c e o f a bed o f a l u m i n i u m p e l l e t s as a s u b s t r a t e 

f o r Cu d e p o s i t i o n w i t h a v i e w t o o b t a i n i n g mass t r a n s ­

f e r d a t a f o r t h e s y s t e m . The o v e r a l l r e a c t i o n i s 

2A1 + 3Cu++ > 3Cu + 2A1 +++ (1) 

E x p e r i m e n t a l 

The e x p e r i m e n t a l a p p r o a c h was t o r e c i r c u l a t e a 

b a t c h o f C u C l 2 - c o n t a i n i n g e l e c t r o l y t e t h r o u g h a s y s t e m 

i n c o r p o r a t i n g a p a c k e d b e d c e m e n t a t i o n r e a c t o r and a 

w e l l - s t i r r e d 251 r e s e r v o i r ( F i g u r e 1 ) . T h i s i s a s i m i ­

l a r s y s t e m t o t h a t u s e d by W a l k e r and Wragg [2] i n f l u i d -

i s e d b e d c o p p e r r e c o v e r y s t u d i e s and by B r a v o and Wragg 

[3,4] i n r e c e n t c e m e n t a t i o n s t u d i e s u s i n g t h e Cu-Fe 

s y s t e m . B a t c h e s o f t h e C u C l 2 s o l u t i o n , a c i d i f i e d t o d i f ­

f e r e n t i n i t i a l pH v a l u e s u s i n g HC1, w e r e c o n t i n u o u s l y 

r e c y c l e d and s m a l l s a m p l e s were t a k e n f r o m t h e r e s e r ­

v o i r f o r a n a l y s i s o f t h e c o p p e r and a l u m i n i u m c o n t e n t 

a t d i f f e r e n t t i m e s . The i n i t i a l C u + + c o n t e n t was 600 ppm. 
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