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CARACTERISATION PHYSIQUE 

N'ayant pu o b t e n i r de m o n o c r i s t a u x de l a phase intermédiaire 
Ag,HgTl,Te, , i l n'a pas été p o s s i b l e de f a i r e son étude stru£ 
t u r a l e . E l l e n'a pu être caractérisée que par son diagramme de 
poudre X. 

Du p o i n t de vue des propriétés électriques de c e t t e phase , 
des mesures de c o n d u c t i o n ont été effectuées, à t i t r e e x p l o r a 
t o i r e , s u r des échantillons p o l y c r i s t a l l i n s par l a t e c h n i q u e 
de Van Der Pauw (4). On c o n s t a t e q u ' e l l e e s t t o u j o u r s de t y p e 
p. L a conductivité électrique e s t p r a t i q u e m e n t c o n s t a n t e de 
100 à 400 K, ce q u i c o r r e s p o n d à un comportement dégénéré. A 
l a température a m b i a n t e , e l l e e s t égale à 7 (Qcm)~ . 

A p a r t i r de l a phase Ag^HgTl^Te , des c o m p o s i t i o n s présentant 
un excès de mercure ont éxé préparées de manière à provoquer 
un phénomène de c o m p e n s a t i o n dans l e composé. Les mesures e f 
fectuées ont montré, dans ce c a s , une f o r t e d i m i n u t i o n de l a 
conductivité électrique e t un comportement g l o b a l de t y p e n. 
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P r e v i o u s s t u d i e s (1,2) have shown t h a t p a s s i v e f i l m s on 
s t a i n l e s s s t e l l show s e m i c o n d u c t i v i t y . However, l i t t l e i s s t i l l known 
about the e f f e c t s of the c o n d i t i o n s i n which the f i l m s are farmed on 
t h e i r e l e c t r o n i c s t r u c t u r e . 

In t h i s work the i n f l u e n c e af temperature i s shown. Far t h a t 
purpose, s t u d i e s have been made w i t h p a s s i v e f i l m s formed a t d i f f e r e n t 
temperatures (8-65°C) and an imposed p o t e n c i a l of 0.8V(SCE) i n a 
b o r a t e - b o r i c a c i d s o l u t i o n (pH 9.2). P h o t o e l e c t r o c h e m i c a l and 
impedance t e c h n i q u e s have been used, a c c o r d i n g t o e x p e r i m e n t a l 
procedure d e s c r i b e d elsewhere (2). 

The r e s u l t s i n d i c a t e an e x p o n e n t i a l i n c r e a s e of p a s s i v e c u r r e n t 
w i t h temperature ( F i g . l ) , whereas the v a l u e s of the band gap, E g, 
obt a i n e d from the f o l l o w i n g e q u a t i o n (3): 

(h V n) 1 /n = B (E - h v) (1) 

shown l i t t l e dependence on temperature ( F i g . 2 ) . 
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F i g . 1 - I n f l u e n c e of temperature on p a s s i v e c u r r e n t . 
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F i g , 2 - Va l u e s of the band gap energy f o r the o x i d e 
(assuming n=3 on e q u a t i o n 1) vs temperature. 
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Thus, a l t h o u g h the k i n e t i c s of m e t a l l i c d i s s o l u t i o n t hrough the 
p a s s i v e f i l m i s s t r o n g l y i n f l u e n c e d by temperature, t h a t does not seem 
to be a consequence of a major change on the e l e c t r o n i c band s t r u c t u r e 
of the o x i d e . 
The o x i d e s a l s o show a h i g h degree of d i s o r d e r , s i n c e l i n e a r 
c o r r e l a t i o n s are o b t a i n e d f o r s e v e r a l v a l u e s of n_ used i n e q u a t i o n 
(1). 

The d i f f e r e n t i a l c a p a c i t a n c e of the f i l m s t r o n g l y i n c r e a s e s w i t h 
temperature ( F i g . 3 ) , which c o u l d be i n d i c a t i v e of a change e i t h e r of 
the t h i c k n e s s of the f i l m , of i t s s t r u c t u r e ( t h i c k n e s s of the space 
charge r e g i o n ) and/or of the s p e c i e s adsorbed. 
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F i g . 3 - I n f l u e n c e of temperature on the c a p a c i t a n c e 
measured a t lKHz. 

The M o t t - S c h o t t k y p l o t s ( F i g . 4 ) c o n f i r m the i n c r e a s e of 
c a p a c i t a n c e w i t h temperature, but they a l s o show a decrease i n the 
s l o p e of the l i n e a r p a r t of the curve ( a p p r o x i m a t e l y between -250mV 
and +250mV) w i t h temperature. S i n c e the c o n c e n t r a t i o n of donnors, ND, 



v a r i e s r e c i p r o c a l l y w i t h t h a t s l o p e , then N D i n c r e a s e s w i t h T. Thi 
c o r r e l a t i o n i s of the A r r h e n i u s type, i . e . , the l o g a r i t h m of N 
d e c r e a s i n g l i n e a r l y w i t h 1/T. Thus, assuming as v a l i d the r e l a t i o n 
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F i g . 4 - M o t t - S c h o t t k y p l o t s f o r AISI 304 s t a i n l e s s s t e e l 
at s e v e r a l temperatures 
A:8"C; B:22°C; C:39°C; D:58°C 
E l e c t o d e area:0,125 cnP 

where: 
E* = a c t i v a t i o n energy 
k B = Boltzmann c o n s t a n t 
A = c o n s t a n t 
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a v a l u e of 0. 1 eV i s o b t a i n e d f o r the a c t i v a t i o n energy. T h i s v a l u e 
corresponds, f o r a Y-Fe;r-0;! f i l m , t o the energy needed f o r the 
t r a n s i t i o n of an e l e c t r o n from the Fe1'"1" i o n (dopant) i n a t e t r a h e d r a l 
p o s i t i o n i n a s p i n e l type of s t r u c t u r e t o the c o n d u c t i o n band. 
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