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Abstract : A huge waste from ocean was created everyday around the world and
detrimentally affects the environment. Several species of ocean organisms such as
seashells composed high calcium carbonate (CaCOs) content. In this work,
Mentarang (Pholas Orientalis) shells were processed to extract the calcium and
progressively synthesized the hydroxyapatite (HA). The as-synthesized HA powder
was analyzed via X-Ray Diffraction (XRD) and Fourier Transformed Infrared
(FTIR). Evaluation on the pattern and peaks from both analyses resembled the
standard HA thus confirm the formation of HA.
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1. Introduction

Human bone matrix consists of inorganic materials and organic materials at range 60% to 70% and
20% to 30% respectively. Hydroxyapatite (HA) is a group of calcium phosphate composed in bone
tissue as an inorganic material [1]. HA with chemical structure Caio(PO4)s(OH). widely implemented
in bone tissue engineering and other biomedical application due to its biocompatibility properties [2].
Avrising of bone tissue engineering implementation indeed due to the rising of clinical bone disease such
as bone tumors, infection and bone loss in orthopedic field [3]. Thereby, a lot of researchers work on
producing the HA to fulfill this high demand [4]. This consequently drives the synthesizing of HA at
economic cost [5] and few researchers came out the idea producing the HA from biogenic resources
such as fish scale [6], [7] and seashells [8], [9]. The shells are rich with calcium carbonate (CaCOs)
which can be the source of calcium (Ca) to produce the HA [10]. Synthesizing of HA can be made
through several methods such as hydrothermal method [11], [12], sol gel method [13], microemulsion
method [14], [15] and chemical precipitation [16], [17]. Generally, chemical precipitation is the most
preferable methods as it offers a simple set up, economically and highly yield [18].
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This project presents a work synthesizing the HA based on Mentarang (Pholas Orientalis) as it
calcium precursor. The usage of seashells waste is a credit to sustain a clean environment against
unpleasant odour to surrounding, air and soil pollution and imbalance marine ecosystem [19].
Meanwhile the using of Mentarang (Pholas Orientalis) as the source of calcium precursor is due to its
less alkalinity properties compared to the other seashells type hence offered stability when react with
phosphoric acid. Chemical precipitation was implemented to process the HA and the final product was
characterized by using Fourier Transformed Infrared (FTIR) analysis to study its functional group while
X-Ray Diffraction (XRD) in a way investigate its phase and crystallinity.

2. Materials and Methods
2.1 Materials

Mentarang (Pholas Orientalis) was purchased from local market in Kuala Perlis, Perlis, Malaysia.
Phosphoric acid (HsPO4) with 95% of concentration and ammonia solution (NHs) with 25% of
concentration. All the chemicals were used without further purification.

2.2 Methods

Chemical precipitation was implemented to synthesis the HA. As the collected Mentarang (Pholas
Orientalis) shells were cleaned, the shells waste was grinded to obtain the powder form of calcium
carbonate (CaCOs). This CaCO; powder was proceed with sintering process to convert to calcium oxide
(Ca0). CaO0 is the calcium (Ca) precursor to synthesis the HA while H3PO4 is the phosphate precursor.
Molarity calcium to phosphate was calculated to 1.67 complying the ratio of HA’s Ca/P. As the first
step, CaO was mixed with distilled water and form calcium hydroxide (Ca(OH),). This followed by
H3PO4 addition at rate 0.1ml/min. During this process, the overall solution was ensured in pH11 value
and this was done by dropping some NHj; solution. The product in gelatinous solution was aged for
24hours at room temperature. After 24hours, a white precipitation was formed and filtered by using
filter paper. The product is further washed with distilled water and dried in oven at 110°C for 6hours to
remove the water completely. The HA cake form was powdered by using mortar. The powder formed
is HA and ready for the analysis.

2.3 X-Ray Diffraction (XRD) analysis

The phase of HA sample was analysed by XRD analysis using Brucker D2 Phaser. A slight amount
of HA powder was compacted into XRD holder and scanned by using the machine. The machine was
scanned the powder at scan range 10° to 90° with step size 0.1° and scan rate 5°/min. The raw data were
further extracted and analysed by using X pert Highscore Plus V.2.2.5 software.

2.4 Fourier Transformed Infrared (FTIR) analysis

FTIR analysis is mainly to determine the functional group of analysed sample to verify the
formation of pure HA. The machine model is FTIR spectrometer Perkin Elmer Spectrum 65 with
frequency spectrum of 400cm to 4000cm™.

3. Results and Discussion
3.1 XRD analysis

The XRD peak of synthesized HA is shows as in Figure 1. 20 diffraction peaks values at 25.85°,
32.25° and 33° are correlate to (002), (112) and (300) Miller’s plane of pure HA in PDF 01-074-0565
file. The result shows that the obtained HA is in good agreement with standard data of HA. Basically
the peaks presented a high crystallinity of HA and this high crystallinity is characterized by the natural
bone [20].

195



M. R. Roslan et al., Multidisciplinary Applied Research and Innovation Vol. 2 No. 3 (2021) p. 194-198

250 — (00.2) (112) ,
200 - 5 i
1'1
S 150~ 1?“
% : .
s 1 : [i
% 100 "1 5 M‘
S ] "'4‘\\ 1) i Vil "
= Il il Vil ~
= Wﬁ.w% Lyt ." e kn i ¥ o L
50 A !?‘v‘h\a{‘ﬂi""‘y‘ ﬁi ”‘L‘éw \f"f" E \,| ‘F l'” | Ly J ‘hw lﬂﬁ"r‘h‘”‘ ;
B VM'%W BTN ‘ “'\fM"' Wl
~ ; :
10 15 20 25 30 35 40 45 50 55 60
Position (2Theta)
Figure 1. XRD pattern of synthesized HA
3.2 FTIR analysis

The FTIR wavelength spectrum of synthesized HA is shows as in Figure 2. The spectrum presents
two functional group HA which are phosphate (PO4*) and hydroxyl (OH) which confirm the formation
of HA [21]. The peak at 1036¢cm-1 is indicates the PO4* peak [22]. On the other hand, OH peak can be
found at 1640cm™ and 3300cm™ to 3600cm™ [23]. This OH peak is implying the hydroxyl group due
the stretching of OH functional group in HA. 1419cm™ wavenumber is correspond to the carbonate
(COs?%) peak [24]. COs* existence was due to the interaction between the free air and distilled water
solvent during the synthesizing process [25].
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Figure 2. FTIR pattern of synthesized HA

4. Conclusion

In this project, it can be concluded that HA can be synthesized by using Mentarang (Pholas
Orientalis) shells as the calcium precursor. This is affirmed by both characterizations that have been
done. The XRD peak of synthesized HA was evaluated and resemble the standard data of HA. Of equal
importance, FTIR analysis shows the functional group of HA which are PO4* and OH.
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