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HYDRATION AND HARDENING O F  APATITIC CEMENT 

H.MONMA and K.HIROTA 
N a t i o n a l  I n s t i t u t e  f o r  Research i n  I n o r g a n i c  
Materials, 1-1 Namiki- Tsukuba-shi,  I b a r a k i ,  305 
Japan  

Hydroxyapat i te  (HAp) wi th  t h e  g e n e r a l  formula C a l  o z (HPO4 z 
! P 0 4 ) 6 - z ( O H ) a - z * n H 2 0  has  become of p a r t i c u l a r  i n t e r e s t  as  
a b i o - r e s t o r a t i v e  m a t e r i a l  having good c o m p a t i b i l i t y  w i th  
l i v i n g  hard t i s s u e s .  I n  t h i s  work, h y d r a t i o n  and hardening 

p r o p e r t i e s  of w a t e r - s e t t i n g  a p a t i t i c  cements were p resen ted .  
Ca3 ( P O 4  ) 2 with  t h e  form d (d -TCP)  i t s e l f  was an  a p a t i t i c  
cement which could hydra t e  and harden a l o n e ,  and formed HAp 

o r  CaeHz (PO4)6.5H20 ( O C P ) .  Other  a p a t i t i c  cements were 
prepared by mixing a t  l e a s t  two compounds s e l e c t e d  from Ca 

H P O 4 . 2 H 2 0  ( D C P D ) ,  6 - T C P ,  Car ( P O 4  ) a O  ( T e C P )  and C a C 0 3 .  

The h y d r a u l i c  r e a c t i o n  of 6-TCP was a c c e l e r a t e d  by us ing  
wa te r - so lub le  a d d i t i v e s  such as  N a C 1 ,  N H 4 C l ,  N H ~ - c i t r a t e ,  

e t c .  Another way f o r  t h e  a c c e l e r a t i o n  was t h e  a d d i t i o n  of 
DCPD.  The combination (X-TCP/DCPD was developed wi th  t h e  
e x p e c t a t i o n  of t h e  r e a c t i o n  b-TCP t DCPD t H 2 0  + 1 / 2  OCP. 
Hydraul ic  r e a c t i o n s  of combinat ions TeCP/DCPD ( Brown and 
Chow, 1983) and DCPD/CaC03 were a l s o  i n v e s t i g a t e d .  Various 
s e t t i n g  t imes  above 4 m i n  were ob ta ined  a t  37-40.C by us ing  

d i f f e r e n t  a d d i t i v e s  and combinat ions.  The s e t t i n g  and 
hardening was cons idered  t o  be due t o  t h e  entanglement  of 
HApor OCPmicrocrys ta l s  formed on o r i g i n a l  p o w d e r p a r t i c l e s .  
The r e s u l t i n g  porous ly  hardened bodies  had p o r o s i t i e s  of 46  
-80%, compressive s t r e n g h t s  of 2-30MPaI d i a m e t r a l  t e n s i l e  
s t r e n g t h s  of 0.1-3.5MPa. These a p a t i t i c  cement p a s t e s  
showed d i f f e r e n t  DSC character is t ics ;d-TCP:exothexmic peak 
a t  70-105'C,d-TCP/DCPD:two exo. and two endothermic peaks 
i n  t h e  range  of 40 t o  1 2 0 * C ,  TeCP/DCPD:two exothermic peaks 
i n  t he  range  of 30 t o  80*C, and DCPD/CaC03:endothermic peak 
a t  7 0 - 1 0 0  'C. 

(437]/907 

P.S. R 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
4
9
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1


