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SYNTHETIC HYDROXYAPATITES AS INORGANIC CATIOY- 
EXCBANGERS; EXCHANGE CHARACTERISTICS FOR Pb2 AND 
Sn2 IONS IN ACIDIC SOLUTION 

T.SUZUK1, T.HATSUSHIKA, and M.MIYAKE 
Department of Applied Chemistry, Yarnanashi University, 
Takeda-4, Kofu-shi 400, Japan 

The c a t i o n - e x c h a n g e  c h a r a c t e r i s t i c s  b e t w e e n  Pb2+ i o n s  o f  
a q u e o u s  s o l u t i o n s  c o n t a i n i n g  c o u n t e r - a n i o n s  (F-, C1-) and  
Ca2+ i o n s  o f  s y n t h e t i c  h y d r o x y a p a t i t e  s a m p l e s  h a v e  b e e n  i n -  
v e s t i g a t e d  i n  d e t a i l  u n d e r  t h e  c o n d i t i o n s  o f  low pH v a l u e s  
( 3 . 0 ,  4 . 0  a n d  5 . 0 )  by a n o r m a l  b a t c h  m e t h o d .  Even a t  t h e  
low pH v a l u e  o f  3 . 0  t h e  a p a t i t e  s t r u c t u r e  i n  a s o l u t i o n  
c o n t a i n i n g  F- or  C1- i o n s  was m a i n t a i n e d  v i a  a c o n c u r r e n t  
i o n - e x c h a n g e  e f f e c t  o f  Pb2+ i o n s  t o g e t h e r  w i t h  F- o r  C 1 -  

i o n s ,  w h i c h  a r e  known t o  b e  e x c h a n g e a b l e  w i t h  OH- i o n s  o f  
t h e  a p a t i t e .  
a p a t i t e  s a m p l e  c a n  e a s i l y  b e  e x c h a n g e d  f o r  Pb2+ i o n s  a l m o s t  
w i t h o u t  d i s t i n c t i o n  be tween  M I  and  M2 s i t e s ,  a s s i s t e d  by 
t h e  l o o s e n i n g  e f f e c t  o f  p r o t o n s  e v e n  a t  room t e m p e r a t u r e .  
N e x t ,  i t  was f o u n d  t h a t  t h e  h y d r o x y a p a t i t e  s a m p l e s  a r e  
t r a n s f o r m e d  i n t o  amorphous  s t a t e s  by t h e  r e a c t i o n s  b e t w e e n  
Ca2+ i o n s  i n  t h e  s a m p l e s  and Sn2+ i o n s  i n  t h e  SnC12 a c i d i c  
a q u e o u s  s o l u t i o n s  w i t h  pH o f  3 . 0  o r  be low w i t h  a m o l a r  ra-  
t i o  o f  Sn2+/Ca2+ - 1 . 0 .  The e x i s t e n c e  o f  h y d r o x y a p a t i t e  a s  
amorphism i n  a c i d i c  a q u e o u s  s o l u t i o n s  s u c h  a s  SnC12 i s  q u i -  
t e  i n t e r e s t i n g ,  b e c a u s e  i n  g e n e r a l  t h e  h y d r o x y a p a t i t e  h a s  
been  f o u n d  t o  be  d i s s o l v e d  i n  a c i d i c  a q u e o u s  s o l u t i o n s .  
M o r e o v e r ,  t h e  o b t a i n e d  amorphism a r e  f o u n d  t o  b e  s t a b l e  up  
t o  a t  l e a s t  500 t o  6OOOC b u t  t o  b e  u n s t a b l e  i n  a l k a l i n e  
s o l u t i o n s .  
b e  q u i t e  d i f f e r e n t  f r o m  t h o s e  of homologous  Pb2+ i o n s  w h i c h  

h a v e  been  f o u n d  t o  fc’m c r y s t a l l i n e  Pb2+ a p a t i t e  e v e n  i n  
s u c h  a n  a c i d i c  a t m o s p h e r e .  

M o r e o v e r ,  i t  was f o u n d  t h a t  Ca2+ i o n s  i n  t h e  

The c h a r a c t e r i s t i c s  o f  Sn2+ i o n s  a r e  f o u n d  t o  
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