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ABSTRACT 

 
The hydroxyapatite synthesis of cockle shell (Anadara 

granosa) as a source of calcium was done by using hydrothermal 
method. Hydroxyapatite, Ca10(PO4)6(OH)2(HAp) is widely used 
in medical fields especially as a bone and teeth substitute. First 
step, the cockle shell were calcined at 900◦C  for5 hours. The 
CaO of cockle shell was converted to Precipitated Calcium 
Carbonated (PCC) by using the carbonation method. The 
hydrothermal process of PCC was done at  140OC for 16 hours 
and hydroxyapatite obtained.The forming of biomaterial 
hydroxyapatite was characterized based on XRD, FTIR, SEM- 
EDX. The XRD patternsshowed that the products were 
crystallized hydroxyapatite. The morphology of hydroxyapatite 
viewed under SEM showed that uniformly crystals of 
hydroxyapatite.  
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1.0. INTRODUCTION 

Indonesia is very rich with the sources of calcium, both 
from natural sources (egg shells, corals, cockle shells, bones) and 
in the form of natural product (limestone) [1]. Kerang darah shells 
(Anadara granosa) is one of the potential calcium sources, a 
lenient animal (mollusca) of bivalvia class. Moreover, 95% main 
composition of kerang darah shells is in the form of CaCO3 [2]. 
Kerang darah shells’ calcium could be processed into the products 
that are more efficient in the industry or medical world, like 

Precipitated Calcium Carbonated (PCC) and hydroxyapatite 
(HAp). 

PCC is a calcium carbonate compound (CaCO3) that can be 
processed from the shells material through a series of chemical 
reactions. PCC particles’ is homogeneous that in the same size 
with micro-scale particle [3]. Currently, PCC widely used in 
industrial project as an addictive of pharmaceuticals, food, paper, 
plastic and ink. Previously, PCC has been used as a base material 
in the synthesis of carbonate apatite. Its high level’s purity as well 
as the small size and constancy of the particles, turn out to be 
PCC advantage to be changed into apatite compounds [4].  

The hydroxyapatite has been broadly used in the biomedical 
field for filler and coating of bone and dental implants [5,6]. 
Besides, because of its spongy structure that possess chemical and 
thermal resistance, the hydroxyapatite has also been widely used 
as a catalyst or adsorbent [7, 8, 9]. Furthermore, the PCC in this 
study is made of cockle shells through carbonation method, which 
will be processed with further method of hydrotermal and 
synthesized into hydroxyapatite. Based on morphological pattern, 
particle size and the purity of the Hap powder results, affect the 
properties of Hap that will be applied in the orthopedics fields, 
dental materials, as well as for catalyst or adsorbent. It is hoped 
that through the hydrothermal process, the PCC that made from 
precursor shellswaste, will be formed HAp that have smooth and 
identical size, so that it can be usefull in the biomedical field as a 
bone filler and coating for its tremendous osteoconductivity [5,6]. 

 
2.0. MATERIALS AND METHOD 

The materials are  the cockles shells, which is collected 
from Indera Giri Hulu, Riau ; diammonium hydrogen phosphate 
((NH4)2HPO4) Merck ; 2M nitric acid (HNO3) solution; 
ammonium hydroxide (NH4OH) 65% Merck; CO2 gas and 
aquadest. The cockle shell’s samples are washed and cleaned, 
then dried out. After that, it will be mashed up with pulvurizer, 
and the powder of the cockleshells will be obtained with a smaller 
seize particle and will be adjusted with a sieve tray (+ 0.125 mm). 
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