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DETERMINATION OF INCORPORATION FORMS OF IMPURITIES I N  APATITE BY 
TIME-RESOLVED LUMINESCENCE 

GAFT MICHAEL , SHOVAL SHLOMO 
The Open U n i v e r s i t y  o f  I s r a e l ,  Tel-Aviv,  I s r a e l  
PANCZER GERARD, CHAMPAGNON BERNARD 
LPCML, URA 442, U n i v e r s i t y  Claude Bernard Lyon 1, France 
RABINOWITZ JIMMY 
Rotem-Amfert-Negev, Yeruham, I s r a e l  

Abst ract  A p a t i t e  o f  var ious genesis accommodates t r a c e  elements by 
d i ve rse  ways: t he  s t r u c t u r a l  s u b s t i t u t i o n  i s  p r e f e r e n c i a l  i n  
magmatic type, w h i l e  the  adsorpt ion o f  independent phases i s  t h e  
main form i n  sedimentary one. 

The chemical analys is  o f  magmatic and sedimentary a p a t i t e  prov ides 
evidence of t he  ex is tence o f  many t races which may ac t  as luminescence 
centers.  It i s  t h e  purpose o f  our work t o  u t i l i z e  t h e  technique o f  
1 aser-induced t ime-resolved spectroscopy i n  order  t o  d i s t i n c t  between 
the var ious forms o f  t h e i r  accommodation i n  magmatic and sedimentary 
apa t i t e .  The main r e s u l t s  are represented i n  the  f o l l o w i n g  Table. 

IMPURITY APATITE 
_____-______________-_---_-----------_---------------------------------_ 

MAGMAT I C SEDIMENTARY 
____________________-------------_---------------_---------------------- 

S t r u c t u r a l  s u b s t i t u t i o n  on t h e  p lace  o f  Ca (ESR) .  
Not discovered. 

U6+ 

R E E ~ +  

REE3' 

Mn2+ 

MnSt 

cr5+ 

cr3+ 
H2° 
O2 

Not discovered I 

Eu and Sm: s t r u c t u r a l  
s u b s t i t u t i o n  i ns tead  o f  Ca. 
Ce, Tb, Tm, Ho, Dy, P r y  Sm, 
Eu, Nd: s t r u c t u r a l  
s u b s t i t u t i o n  instead o f  Ca. 
S t r u c t u r a l  s u b s t i t u t i o n  
on the p lace o f  Ca. 

S t r u c t u r a l  s u b s t i t u t i o n  
on t h e  place o f  P. 
S t r u c t u r a l  s u b s t i t u t i o n  on t h e  
p lace o f  P (ESR data).  
S t r u c t u r a l  s u b s t i t u t i o n  o r  i n  t h e  
Not discovered 
Not discovered 

1638116 

Adsorpt ion on t h e  sur face as 
urany l  aquacompl exes and 
secondary minera l  s . 
A f t e r  hea t ing  a t  800 OC U6' 
d i f f u s e s  i n  f l u o r i t e  which 
forms as r e s u l t  o f  heat ing.  
Adsorpt ion on t h e  surface. 

A t  800°c REE d i f f u s e  i n  
a p a t i t e  ( f l u o r i t e )  1 a t t i c e .  

Adsorpt ion on t h e  sur face 
and s t r u c t u r a l  s u b s t i t u t i o n  
i ns tead  o f  Ca (ESR).  
A f t e r  heat ing a t  800 OC Mn5' 
d i f f u s e s  on t h e  p lace  o f  P. 
Not discovered. 

independent minera l  phase 
S t r u c t u r a l  and adsorbed. 
S t r u c t u r a l .  
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