
al Kimiya: Jurnal Ilmu Kimia dan Terapan 

p-ISSN: 2407-1897, e-ISSN:  2407-1927 

Vol. 10, No. 2 (87-97), December 2023/Jumada al-Akhirah 1445 

 

87 

EFFECT OF PREPARATION ACETONE ON FISH BONES SYNTHESIZED 

THROUGH SINTERING METHOD TO IMPROVE HYDROXYAPATITE 

CHARACTERISTICS  
 

RATNA KUSUMAWARDANI1,2, ATIEK ROSTIKA NOVIYANTI1*, MUKHAMAD NURHADI2, AND AKRAJAS 

ALI UMAR3 
 

1Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Padjadjaran, 

Bandung - Sumedang km. 21 Jatinangor Street, Sumedang, Jawa Barat, 45363, Indonesia 

2Department of Chemistry Education, Faculty of Teacher and Educational Science, Universitas 

Mulawarman, Kampus Gunung Kelua, Samarinda, 75119, Kalimantan Timur, Indonesia 

3Institute of Microengineering and Nanoelectronics, Universiti Kebangsaan Malaysia, 

 Bangi, Selangor 43600, Malaysia 

*Corresponding Author email: atiek.noviyanti@unpad.ac.id 

Informasi Artikel Abstrak 

Received: Sep 05, 2023 

Revised: Nov 21, 2023 

Accepted: Dec 15, 2023 

Published: Dec 31, 2023 

 
DOI: 

10.15575/ak.v10i2.29422 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Keywords: 

fish bones; preparation; 

acetone immersion;  

sintering; hydroxyapatite. 

In the development of advanced materials and various technological applications, the 

preparation and sintering processes have become two important factors in determining 

material characteristics. This research focuses on two main aspects, namely the effect of 

fish bone preparation by soaking in acetone and the surface area of the material in the 

sintering process as part of the process of developing better materials. This research aims 

to determine the effect of soaking fish bone powder with acetone and the effect of the 

surface area of sintered fish bones to produce hydroxyapatite (HA). The immersion 

process with acetone is included in the sample preparation stage, while the sintering 

process is included in the material synthesis stage. These two things can affect the 

characteristics of the HA produced after analysis from the X-ray diffraction test. The HA 

structure obtained from all samples is hexagonal with cell parameter values a = b ≠ c and 

space group P 63 / m, where all samples have a value range of a = b = 9,42 Å and c = 6,88 

Å. HA crystallinity was identified through the XRD peak at 2θ = 25,8 (002); 31,7 (211); 

32,1 (112); 32,8 (300); 34,0 (202); 39,7 (310); 46,6 (222); 49,4 (213); 50,4 (321). The 

PAF-900 and CAF-900 samples are similar to HA in JCPDS 01-089-4405 whose 

compound formula is Ca5(PO4)3(OH) while the PWAF-900 sample is similar to HA in 

JCPDS 01-075-3727 whose compound formula is Ca5(PO4)3(CO3)0.01(OH)1.3. The 

percentage of crystallinity of PAF-900, CAF-900, and PWAF-900 respectively was 

84,767; 73,506; and 71,962% with HA grain sizes of 0,8964; 0,6808, and 0,7398 nm. The 

HA density of PAF-900 and CAF-900 samples is 3,149 g/cm3 while PWAF-900 is 3,146 

g/cm3. Based on this description, it can be concluded that the soaking preparation stage 

with acetone produces HA with the chemical formula Ca5(PO4)3OH with a higher 

percentage of crystallization and is denser compared to HA obtained without going 

through the soaking preparation stage with acetone. The sintering stage also plays an 

important role in increasing the crystallization percentage. The surface area of the material 

being sintered also influences the percentage of crystallization and the grain size of the 

resulting HA. Sintered fish bone powder produces a greater percentage of crystallization 

and grain size than fish bone chunks. 

 

INTRODUCTION 

Hydroxyapatite (HA) is a calcium phosphate 

compound, with the general formula M10(RO4)X2 

where R is usually the element phosphorus, M is 

one of the metal elements that is usually the 

element calcium, and X is usually a hydroxide or 

element halogens, which act as the main inorganic 

constituents in bones and teeth and represent 

biomineralization and bioinspiration [1-3]. During 

the bone mineral biomineralization process, 

amorphous calcium phosphate (ACP) is converted 

into apatite crystals using octacalcium phosphate 

(OCP) and brushite (DCPD) as precursors 

meanwhile, resulting in the formation of hybrid 

nanostructured collagen/apatite composites. HA as 

the main inorganic component of bone constituents 

amounts to about 60-70% of the total bone mass 

https://issn.brin.go.id/terbit/detail/1415483737
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while the organic phase consisting mostly of type I 

collagen amounts to about 30% of the weight of 

bone mass, while the rest consists of 5-8% water 

[4-7].  Therefore, HA is reported as a potential 

therapeutic ingredient and is applied in spinal 

fusion surgery, bone defect treatment, bone-related 

surgery, bone mass augmentation [8], bone 

replacement material  [9], tissue engineering  [10], 

and as a drug carrier [11], as well as a carrier of 

genes  [12], enzymes and proteins [13]. HA is 

recognized as a promising biomaterial for bone due 

to its great biocompatibility potential [14–16] and 

its bioactivity and considering osteoinductivity  

[17], [18] and osteoconductivity [19], [20]. HA also 

plays a role in environmental remediation  [21], as 

an advanced adsorbent material in the context of 

metal ion removal from wastewater  [22], air 

pollution  [23], soil [24], and water [25]. The use of 

HA proves to be very beneficial for removing 

contaminants present in the gaseous, liquid, and 

solid phases. HA is thermodynamically stable in 

crystalline form in body fluids and at room 

temperature and has a composition very similar to 

bone minerals [26].  

The synthesis of hydroxyapatite in general 

can be done in two ways, namely synthesis from 

chemicals and extraction from biological resources 

[27]. Synthesis of chemicals using chemicals 

containing calcium (Ca) and phosphate (PO4)
3-. 

Materials containing calcium include  

Ca(NO3)2.4H2O, Ca(NO3)2  [28], CaHPO4 [29] 

while phosphate-containing materials include 

H3PO4 [30], NH4H2PO4 [31]. Extraction from 

biological resources includes shells, such as 

eggshells [30], shrimp shells [31], mammalian 

bones such as cows [32], camels  [24], pig bones 

and dung [33], [34], horses, and aquatic animals 

such as fish bones  [34] and scales  [35], [36], shells  

[37], [38], sea corals, etc. In this study, the source 

of Ca and P used came from fish bones, because 

fish bones are waste that has not been utilized 

optimally and contains Ca and P at once [39-41], 

and the amount is abundant so that it can be 

processed into a more useful material, namely 

hydroxyapatite. HA has various forms with 

different characteristics, one of which is influenced 

by the synthesis method used and the preparation 

before the synthesis method is carried out. 

Synthesis methods that have been studied and 

developed include the sintering method [42], wet 

chemical method [43], mechanochemical method 

[44], sol-gel method [45], and hydrothermal 

method [46].  In addition to the synthesis method 

used the nature and character of HA are also 

influenced by the stages of sample preparation, 

including the sample munition process and the 

sample size to be processed further.  

Preparation of bones to be used as samples 

needs to be done, considering that bones are natural 

materials found in animals and humans, of course, 

with the presence of bones mixed with other 

components that accompany bones in living things. 

The preparation phase aims to remove unwanted 

components such as dirt, fat, protein, and other 

components such as bone marrow and soft tissues  

[47-51]. Some literature explains that to remove 

organic components from bones it is easier to use 

boiling water [47], [48], combine bone washing 

with boiling water, and bone washing with organic 

solvents such as acetone or chloroform [49], [50], 

alternately wash bones using surfactant and 

alkaline solutions to remove soft tissue and remove 

cellulose [52]. Various methods of bone washing 

have been used with the same purpose, but produce 

different HA characters.  

The next stage after bone preparation, 

namely the extraction of HA from fish bones using 

the calcination or sintering method which is a 

single process or a combination of calcination with 

other methods. The calcination process involves 

heating the bones in a furnace at different 

temperatures up to 1400 °C to remove organic 

matter completely and kill pathogens that may be 

present [53]. Based on this description, this study 

aims to determine the HA characteristics of 

acetone-soaked fish bones and disinterring in the 

form of fish bone powder using instruments 

Diffraction Sinar X. This study discusses the 

importance of the preparation stage before the 

sintering method is applied. Preparations can be 

ineffective if they use overly complicated 

procedures. A common method used at the 

preparation stage is soaking with acetone. The 

sample size referred to in this study is in the form 

of chunks (bulk) and powder (powder). The term 

refers to two different physical forms of material. 

They are distinguished by their structure and 

physical appearance, as well as how material 

particles are arranged or distributed in space.  

EXPERIMENT 

Material 

Fish bones and acetone (p.a). 

Instrument 

X-ray diffraction D8 Advance Bruker AXS  

with LYNXEYE XE-T detector. 

https://issn.brin.go.id/terbit/detail/1415483737
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Procedure 

Samples of raw fish bones were collected 

from the waste of a krupuk production house in 

Amplang, East Kalimantan. Fish bones are cleaned 

with running water to separate the head, body 

bones, and tail. In this study, the bones of the fish 

body were used. Fish bones are boiled with water 

for 1 hour to remove fat content (defatting), protein, 

and macroscopic impurities that stick, such as 

meat, bone marrow, and other attached soft tissues 

disappear entirely. Clean bone is soaked in acetone 

for 3 days where acetone is replaced every 24 hours 

with new acetone. Deproteinized products are 

stored in the oven at 80 °C to evaporate their water 

content [54]. The dried fish bones are crushed into 

small pieces using a mortar and pestle then ground 

into smaller particles using a blender and sifted 40 

meshes to make the size uniform. 

Compound Synthesis 

A total of 20 g of bone is accurately weighed 

and fed into two alumina dishes and stored in a 

damping furnace for thermal processing. This 

process is carried out at a temperature of 900 °C for 

4 hours with a heating rate of 5 °C / minute. The 

heated sample is slowly cooled to room 

temperature and stored for further analysis. Sample 

codes based on treatment are shown in Table 1. 

 
Table 1. Sample code and treatment. 

Sample Code Acetone 

soaking 

Drilling Sieving Sintering 

temperature (°C) 

Sintering 

Time (hours) 

FB - v v - - 

PAF-900 3 hari v v 900  4  

CAF-900 3  hari - - 900  4 

PWAF-900 - v v 900  4 

Compound Characteristics 

Sintered fish bone samples were 

characterized using instrumental techniques. 

Crystal properties and lattice parameters were 

determined by D8 Advance Bruker AXS X-ray 

Diffraction analysis with LYNXEYE XE-T 

detector. Data that has been obtained such as room 

group number, room group name, and grid 

parameters are inputted in the MATCH application. 

In addition, there are also data on the Miller index 

and FWHM (Full Width at Half Maximum) values 

and dhkl values. 

RESULTS AND DISCUSSION 

 
Sintered fish bone samples were analyzed 

using X-ray Diffraction instruments, and then 

further analyzed. Based on the results of X-ray 

Diffraction data analysis, the similarity of 

compounds (compound formulas) HA matching 

results with JCPDS, percent crystallinity, lattice 

parameters, crystal field index (hkl), density and 

HA grain size can be obtained.  

Based on the matching results between the 

sample diffractogram and JCPDS, the results 

shown in Table 2 were obtained. Based on Table 

2, it can be seen that the PAF-900 and CAF-900 

samples are HA which has similarities with JCPDS 

01-089-4405 with the compound formula 

Ca5(PO4)3OH, while PWAF samples are HA which 

has similarities with JCPDS 01-075-3727 with 

compound formula Ca5(PO4)3(CO3)0.01(OH)1,3. 

This showed that samples of fish bone powder that 

were not soaked in acetone after the sintering 

process produced HA-containing carbonates. This 

indicates a variation in the composition of 

hydroxyapatite with a higher carbonate (CO3
2-) 

content, as well as a slight change in the amount of 

hydroxyl (OH-) in its structure. This may be due to 

the preparation process of PWAF-900 samples only 

by boiling to produce HA which still contains 

organic compounds such as carbonates. 

 
Table 2. Results of matching compound formula and 

percent crystallinity HA. 
 

JCPDS 01-075-3727 01-089-4405 

Compound 

formula 

Ca5(PO4)3(CO3)0,01(O

H)1,3 

Ca5(PO4)3OH 

 Crystallinity (%) Crystallinity 

(%) 

FB  50,933 

PAF-900  84,767 

CAF-900  73,506 

PWAF-

900 

71,962  

 

Fish bones contain a variety of organic and 

inorganic compounds. If fish bones are not 

subjected to soaking with acetone before the 

sintering process, carbonate groups may remain in 

their structure. This happens because fish bones 

https://issn.brin.go.id/terbit/detail/1415483737
https://issn.brin.go.id/terbit/detail/1415008210
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/lattice-parameter


al Kimiya: Jurnal Ilmu Kimia dan Terapan 

p-ISSN: 2407-1897, e-ISSN:  2407-1927 

Vol. 10, No. 2 (87-97), December 2023/Jumada al-Akhirah 1445 

 

90 

contain the minerals calcium phosphate and 

calcium carbonate. When fish bones are soaked in 

acetone before the sintering process, acetone serves 

to remove most of the organic compounds, 

including fats and proteins, present in the bones. 

During the sintering process, which is a high-

heating process to make solid material from solid 

powder or chunks, the carbonate groups remaining 

in the fishbone can undergo decomposition. The 

decomposition reaction of calcium carbonate 

(CaCO₃) can be expressed as follows: 

CaCO3(s) → CaO(s) + CO2(g) 

Based on the reaction, calcium carbonate 

decomposes into calcium oxide (burnt lime) and 

carbon dioxide. Carbon dioxide will be released in 

gaseous form, while calcium oxide will remain in 

the sample. PWAF-900 samples still contain 

carbonate after the sintering process, this is 

possible that substitution has occurred. Usually, 

carbonate ions replace phosphate ions in their 

structure, so their characteristic parameters change 

depending on the composition of the carbonate 

content, and the presence of carbonate will change 

its chemical properties. Based on this, the 

preparation stage affects the resulting HA structure. 

Table 2 also shows that the sintering process 

can increase the percent crystallinity of fish bone 

samples. FB samples with a crystallinity percent of 

50,933% after being sintered at 900 °C for 4 hours 

increased the percent crystallinity to 84,767% in 

PAF-900 and 73,506% in CAF-900 and 71,962% 

in PWAF-900. This is because heat causes particles 

to coalesce and the effectiveness of surface tension 

reactions increases, in other words, the sintering 

process causes particles to unite in such a way that 

their density increases [55]. During this process, 

grain boundaries are formed, which is the initial 

stage of recrystallization. Higher sintering 

temperatures can increase the rate of diffusion of 

atoms and molecules in the material. This can help 

shrinkage and the formation of a more regular 

crystal structure, thereby increasing the percentage 

of HA crystallization. 

Based on Table 2 it can be seen that PAF-

900 samples have a higher crystallization percent 

than CAF-900 samples, this is because the crystal 

structure of PAF-900 is easier to form because it is 

powdered and well arranged at larger grain sizes, 

so the percent crystallinity can be higher in finer 

powders. In addition, PAF-900 samples tend to 

have a smaller, finer, and uniform particle size 

distribution than chunk-shaped CAF-900 samples. 

Smaller particles have a larger surface area and 

tend to be more susceptible to crystal growth during 

the sintering process. PAF-900 samples can 

produce a higher percent crystallinity than CAF-

900 samples because the particle size is smaller and 

the particle distribution is more uniform. 

The percent crystallization of PAF-900 

samples is higher than PWAF-900 samples, this is 

likely because PWAF-900 samples still have 

impurities or organic compounds. Controlling 

impurities in sample preparation can also affect the 

HA crystallization process. Some elements or 

compounds can act as catalysts or inhibitors in 

crystallization reactions. The addition of carbonate, 

phosphate, and hydroxyl groups compared to 

ordinary HA compounds in PWAF-900 samples 

will affect the stability of the crystal structure and 

the crystallinity of HA. 

The results of X-ray Diffraction analysis can 

also be used to determine the parameters of the HA 

crystal lattice in all four samples (Table 3). 

 
Table 3 . Material grating parameters 

Sample Shape a (Å) b (Å) c (Å) I/I0 Density (g/cm3 ) 

FB hexagonal 9,4210 9,4210 6,8800 1,10 2.812 

PAF-900 hexagonal 9,4212 9,4212 6,8 927 1, 03 3.149 

CAF-900 hexagonal 9, 4394 9, 4394 6, 8861 1, 03 3.149 

PWAF-900 hexagonal 9,4 394 9,4 394 6, 8861 1, 03 3,1 46 

The HA structure obtained by the crystal 

system is hexagonal with cell parameter values a = 

b ≠  c and a space group P 63 / m, where the entire 

sample has a price range of a = b = 9,42 Å and c = 

6,88 Å. HA density increases after sintering. The 

sintering process involves applying pressure and 

heat to a material without melting it to unite 

particles into a solid mass. The fusion between 

particles is also called interparticle necking which 

plays an important role in producing products with 

high density [55]. The sintering process with higher 

temperatures causes HA particles to tend to shrink 

and denser each other. This process can reduce 

porosity and increase adhesion between particles, 

which in turn can increase crystal density. An 

increase in sintering temperature can trigger more 

active chemical reactions between components in 

the sample, aiding the formation of a larger, denser 

https://issn.brin.go.id/terbit/detail/1415483737
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crystalline phase. It can also reduce the number of 

amorphous or irregular phases, which can lead to 

higher crystal densities. Higher sintering 

temperatures can increase the rate of atomic 

diffusion and molecular migration in the material. 

This can help HA particles "move" closer to each 

other and form a more orderly and dense crystal 

structure. 

The results of X-ray diffraction analysis 

can also be used to determine the HA crystal field 

index of all four samples (Table 4). 

 
 

Table 4. Diffraction result of crystal plane index [hkl] HA. 

2θ 25,8 31,7 32,1 32,8 34,0 39,7 46,6 57,4 50,4 

Reference [56]–[58] [56]–[58] [58], [59] [58], [59] [58], [59] [57], [59] [57], [59] [58], [59] [57], [59] 

FB 25,80 31,91 - - - - 46,64 49,61 - 

PAF-900 25,90 31,72 32,15 32,86 34,02 39,74 46,67 49,45 50,43 

CAF-900 25,83 31,70 32,10 32,82 33,95 39,72 46,63 - - 

PWAF-900 25,79 31,60 32,09 32,71 33,97 39,61 46,54 49,35 50,31 

hkl 002 211 112 300 202 310 222 213 321 

d (Z) 3,45 2,82 2,78 2,72 2,63 2,26 1,94 1,84 1,81 

Based on Table 4, it can be seen that PAF-

900, CAF-900, and PWAF-900 samples 

predominantly contain HA. The crystallinity of HA 

is identified through a typical peak at XRD at 2θ = 

25,8 (002); 31,7 (211); 32,1 (112); 32,8 (300); 34,0 

(202); 39,7 (310); 46,6 (222); 49,4 (213); 50.4 

(321)  [57], [59-61]. The peaks are shown in Figure 

1 and Figure 2. 

From the XRD data of HA compounds 

obtained, it can be calculated the HA particle size 

using the Scherrer equation [62]. The similarities 

are 

D = 
𝐾 .  𝜆

𝛽.𝑐𝑜𝑠𝑐𝑜𝑠 𝜃 
                                                   (1) 

where D = crystal size (nm), K = crystal form 

factor, λ = X-ray wavelength (0.15406), β = 

FWHM value (rad), θ = diffraction angle. The 

average particle size is obtained from the average 

value of the particle size at each diffraction angle 

in each sample. A quick look at the calculations for 

determining the average particle size of a sample 

using the Scherrer equation is presented in Table 5. 

 

Table 5. The result of calculating the crystal size at the diffraction peak HA. 

Sample 2θ (°) K λ (nm) FWHM (radian) Grain size (nm) Average grain size (nm) 

FB 31,91 0,9 0,1541874 1,9553 0,073813992 0,0905 

25,8 0,9 0,1541874 0,9914 0,14359663  

49,61 0,9 0,1541874 2.8164 0,054279416  

PAF-900 31,72 0,9 0,1541874 0,1792 0.80502407 0,8964 

32,86 0,9 0,1541874 0,1725 0.838703616  

32,15 0,9 0,1541874 485.29 0,000297586  

CAF-900 31,7 0,9 0,1541874 0,2102 0,686266235 0,6808 

32,82 0,9 0,1541874 0,2484 0,582373156  

32,1 0,9 0,1541874 0,1866 0,773832511  

PWAF-900 31,6 0,9 0,1541874 0,2112 0,682847945 0,7398 

32,71 0,9 0,1541874 0,2274 0,635974817  

32,09 0,9 0,1541874 0,1603 0,900770568  

Based on the Scherrer equation, it can be 

seen that the average particle size in the PAF-900 

sample was obtained at 0,8964 nm, while in the 

CAF-900 and PWAF-900 samples, it was 0,6808 

and 0,7398 nm respectively. The larger the FWHM, 

the smaller the grain size, as summarized in Table 

5. This is because the larger the size of the crystal 

grain, the X-ray diffraction peaks produced will be 

sharper and narrower, resulting in a smaller 

FWHM. Conversely, the smaller the crystal grain 

size, the resulting diffraction peak will be wider, 

resulting in a larger FWHM. It can be seen that FB 

samples have a grain size of 0,0905 nm, after 

undergoing sintering at a temperature of 900 °C for 

4 hours, the grain size increases as found in PAF-

900, CAF-900, and PWAF-900 samples. 

The effect of sintering on grain size depends 

on the process of necking formation. The formation 

of necking occurs as a result of sintering and 

diffusion driven by the desire of particles to 

minimize energy [63]. For the sintering process, 

there are three important stages, namely the initial 

stage, the intermediate stage, and the final stage. At 

the initial stage, grain boundaries begin to form 

https://issn.brin.go.id/terbit/detail/1415483737
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between each particle in contact with each other 

through diffusion, which is called "necking". As 

Dai et al. have already mentioned, in 2019 [64],  the 

fastest necking radius seems to occur in the early 

stages. The shape of the neck is affected by the 

energy difference arising from the particles and the 

double curvature of the neck. During the initial 

phase of neck formation, diffusion on the surface is 

usually the dominant mass transfer mechanism 

when powdered. The compacted ones are heated to 

sintering temperature [65], [66]. This stage is also 

known as the "neck growth" stage. The next stage 

is the intermediate stage where when sintering 

occurs, adjacent necks tend to collide with each 

other. At this stage also occurs compaction and 

growth of grains. The density of the material is very 

important because, in the final stage, it will result 

in fewer pores. Another factor is the formation of 

new contact points within the pore itself through 

pore shrinkage [67]. Therefore, it shows that the 

most important stage in sintering is pore shrinkage. 

At this stage, pore shrinkage can occur either due 

to expansion where solid particles enter the pore or 

gases that are inside the pore are released into the 

environment [68]. To minimize surface energy, 

atoms near the boundary of each particle migrate 

together and form a neck. Due to the deformation 

of particles in response to sintering stress, the flow 

of plastic through dislocation movements can 

promote neck growth and compaction. 

The grain size of the PAF-900 sample is 

larger than that of PWAF-900, this may be due to 

the presence of other phases in the PWAF-900 

sample, thus inhibiting grain growth. The 

interaction between various components in PWAF-

900 can affect grain growth and produce different 

grain sizes. The grain size in the PAF-900 sample 

is larger than that of CAF-900, this is due to surface 

reactivity, where the surface of fish bone powder 

may be more reactive than the surface of the 

fishbone lump, allowing for fusion and growth of 

more grains during sintering. PAF-900 samples 

have a larger initial surface area than CAF-900 

samples, so during the sintering process, powder 

particles have more contact points and possible 

fusion between particles, which can lead to greater 

grain growth. PAF-900 samples tend to be more 

homogeneous in composition and particle size than 

CAF-900 samples, which in turn can result in a 

more even heat distribution during sintering, 

resulting in greater grain growth. Careful 

characterization and understanding of the 

interactions between these factors are necessary to 

understand and control the final grain size of HA 

during the sintering process. 

 

Figure 1 . Peak comparison of FB, PAF-900, and CAF-

900 samples. 

 

Figure 2. Peak comparison on FB, PAF-900, and 

PWAF-900 samples. 

Based on Figure 1 and Figure 2 it can be 

seen that the FB sample has an XRD pattern that 

does not show sharp peaks that are usually 

associated with crystal structure. This shows that 

FB has amorphous or semicrystalline properties so 

it is detected to have a lower percent crystallinity 

than other samples. FB's structure means it is more 

random and doesn't have a regular crystal circuit. 

This may indicate the presence of an amorphous 

structure or the possible presence of a 

noncrystalline phase. The XRD pattern exhibits 

amorphous properties, not absolute information 

that raw bone contains no crystalline material at all. 

There is a crystalline phase with a smaller 

proportion or on a larger scale smaller by 50,933% 

as written in Table 1. 

Based on Figure 1 It can be seen that the 

base peak in the PAF-900 sample band is narrower, 

higher, and more numerous than the CAF-900 

https://issn.brin.go.id/terbit/detail/1415483737
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sample, this indicates that in the PAF-900 sample, 

there are more crystals and have a larger crystal 

size, so the X-ray interaction with the crystal 

structure in the sample is more. This corresponds to 

the percent crystallinity of PAF-900 samples which 

is more than the percent crystallinity of CAF-900 

as shown in Table 1 and Table 4. Based on Figure 

2 It can be seen that the peak in the PAF-900 

sample band is higher than in the PWAF-900 

sample, this is because the PAF-900 sample has 

larger and uniform crystals, so X-ray interactions 

with crystal structure in the sample are more. 

CONCLUSION 

The preparation stage of fish bones by 

acetone immersion and sample size affect the 

resulting HA character including compound 

formula, percent crystallinity, density, and HA 

grain size. HA produced from the extraction of 

acetone-soaked fish bones is higher in percent 

crystallinity, longer grain size, and denser density 

than HA obtained from fish bones without acetone-

soaked. The resulting HA powder has a higher 

percent crystallinity, longer grain size, and denser 

density than HA chunks.  
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