
t h e p a i r s makes t h e s t r u c t u r e of t h e s a t u r a t e d s o l u t i o n , i . e . RGa^, 

ve ry s i m i l a r t o t h e s t r u c t u r e of RGag. The l a t t e r may be o b t a i n e d by 

t h e r e p l a c e m e n t of t h e r e m a i n i n g 1/3 R a t o m s i n t h e f: 1 / 2 , 1 / 2 , 0 of 

Pmmm by t h e G a - p a i r s . The r e p l a c e m e n t of t h e r e m a i n i n g R-atoms i n RGag 

by t h e G a - p a i r l e a d s t o t h e f o r m a t i o n of a s e c o n d n e t of h e x a g o n s , 

c h a r a c t e r i z i n g pure Ga. 
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ADAPTATION OF NEW TECHNIQUES TO STUDY SURFACE AND BULK PROPERTIES OF 

H-METAL SYSTEMS 

M. H. M i n t z , I . J a c o b * and D. S h a l t i e l * * 

Three newly d e v e l o p e d t e c h n i q u e s were a p p l i e d t o t h e r e s e a r c h of 

h y d r o g e n - m e t a l s y s t e m s . One of t h e s e methods ( t i m e - o f - f l i g h t a n a l y s i s 

of d i r e c t r e c o i l s , TOF-DR) p e r m i t s t h e d i r e c t i d e n t i f i c a t i o n of s u r f a c e 

h y d r o g e n and i t s i s o t o p e s ( a s w e l l a s o t h e r s u r f a c e a t o m s ) . I t 

p r o v i d e s v a l u a b l e i n f o r m a t i o n on s u r f a c e c o m p o s i t i o n , s u r f a c e c h e m i s t r y 

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

w h i c h s o f a r w e r e o b s c u r e . The s e c o n d t e c h n i q u e ( n u c l e a r r e s o n a n t 

s c a t t e r i n g of gamma r a y s ) may be used fo r d e d u c i n g Debye t e m p e r a t u r e s 

of c e r t a i n e l e m e n t a l components i n any chemica l compound i n g e n e r a l and 

i n m e t a l h y d r i d e s in p a r t i c u l a r . The main a d v a n t a g e s of t h i s t e c h n i q u e 

a r e : a) i t may be r e g a r d e d a s p r o v i d i n g a d i r e c t m e a s u r e m e n t of t h e 

a tomic v e l o c i t i e s , i n c l u d i n g t h e z e r o - p o i n t v i b r a t i o n s ; b) i t i s o l a t e s 

t h e c o n t r i b u t i o n of c e r t a i n components t o t h e Debye t e m p e r a t u r e of t h e 

whole compound. The t h i r d t e c h n i q u e ( the rma l d e s o r p t i o n s p e c t r o s c o p y , 

TDS) can c o n t r i b u t e s u b s t a n t i a l l y t o t h e u n d e r s t a n d i n g of b u l k a n d 

s u r f a c e b e h a v i o r , e q u i l i b r i u m p r o p e r t i e s and d e s o r p t i o n k i n e t i c s o f 

hydrogen in m e t a l s . 

PRESSURE-INDUCED EFFECTS AND PHASE RELATIONS IN Mg2NiH4 

Z . Gavra , G. Kimmel, Y. Gefen and M. H. Mintz 

The l o w - t e m p e r a t u r e (<210°C) c r y s t a l l o g r a p h i c s t r u c t u r e , 

Ben-Gurion U n i v e r s i t y of t h e Negev, Beer -Sheva 

Hebrew U n i v e r s i t y , J e r u s a l e m 
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e l e c t r i c a l c o n d u c t i v i t y and t h e r m a l s t a b i l i t y of Mg2MHn powders 

compacted under i s o s t a t i c p r e s s u r e s of up t o 10 kbar were s t u d i e d . A 

comparison was made w i th the c o r r e s p o n d i n g p r o p e r t i e s of t h e non-

compressed m a t e r i a l . I t was concluded t h a t under s t r e s s - f r e e hydriding 

condi t ions and a t temperatures below 210°C, a two-phase hydride mixture 

i s formed. Each of t h e h y d r i d e p a r t i c l e s c o n s i s t s of an i n n e r core 

composed of a hydrogen-deficient monoclinic phase, coated with a l ayer 

of a s t o i c h i o m e t r i c o r tho rhombic p h a s e . The m o n o c l i n i c phase has a 

m e t a l l i c - l i k e e l e c t r i c a l conduc t iv i ty whi le the orthorhombic phase i s 

an i n s u l a t o r . High compact ion p r e s s u r e s cause the t ransformat ion of 

the orthorhombic_to the monoclinic s t r u c t u r e , thereby r e s u l t i n g in a 

p r e s s u r e - i n d u c e d i n s u l a t o r - t o - c o n d u c t o r t r a n s i t i o n . Reduced 

decompos i t i on t e m p e r a t u r e s a r e o b t a i n e d for the compressed hydrides . 

This r e d u c t i o n i s a t t r i b u t e d t o k i n e t i c f a c t o r s r a t h e r than t o a 

reduced thermodynamic s t a b i l i t y . 

FACTORS AFFECTING THE HYDRIDING PROPERTIES OF CaxEU-|r,xNi5 (0<x<_1) 

COMPOUNDS 

N. Shamir, U. Atzmony, Z. Gavra and M. H. Mintz 

E lec t ron spectroscopy s tud i e s (AES, XPS and UPS) were performed 

on the Haucke compounds Ca x £ U l _ x Ni5 (x = 0, 0.17 and 0.75). These 

compounds d i s p l a y widely d i f f e r ing hydriding c h a r a c t e r i s t i c s , regarding 

both a c t i v a t i o n k ine t i c s and equi l ib r ium p r o p e r t i e s , for the d i f f e ren t 

x v a l u e s . The a n a l y s i s of t h e v a l e n c e band s t r u c t u r e s of t h e s e 

compounds r e v e a l s a s t r i k i n g s i m i l a r i t y . Hence, t he d i f f e r i n g 

e q u i l i b r i u m p r o p e r t i e s a r e p r o b a b l y not dominated by e l e c t r o n i c 

con t r i bu t ions . I n t e r s t i t i a l ho le s i z e c a l c u l a t i o n s ind ica te a s l i g h t 

i n c r e a s e of t h e h o l e r a d i i w i th an i n c r e a s e in t h e Ca c o n t e n t of t h e 

compound, which may accoun t for t h e t r e n d in t h e s t a b i l i t i e s of t h e 

c o r r e s p o n d i n g h y d r i d e s . Sur face a n a l y s i s of t h e a r g o n - h a n d l e d a s -

inse r t ed samples poin ts to the presence of very th in ( i .e . a few atomic 

l aye r s ) pa s s iva t i on f i lms on the compounds. The d i f f e ren t r e a c t i v i t i e s 

of the a s - i n s e r t e d compounds towards hydrogen ( d u r i n g the f i r s t 

a c t i v a t i o n c y c l e ) a re a t t r i b u t e d t o t h e d i f f e r e n t p e r m e a b i l i t y 

c h a r a c t e r i s t i c s of these oxidized o v e r l a y e r s . 
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