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The Properties of Natural Hydroxyapatite Isolated from Tuna Bone.

Chang-kook Lk, Jin-Sam CHO!*, You-Jin JEON, Hee-Guk BYUN and Se-Kwon Kim
Department of Chemistry, Pukyong National University, Pusan 608-737, Korea.
*Department of Inorganic Materials and Engineering, Gyeongsang National
University, Gyeongnam 660-607, Korea.

For the effective utilization of the fish bone waste from seafood industry, the physical properties of the
isolated hydroxyapatite from tuna bon have been investigated. On X-ray measurements, the chemical formula
and phase of the bone calcined by various temperature were detected as Caio (PO4)s (OH); and hydroxyapatite,
respectively. It was shown that the chemical properties of apatite separated from tuna bone were controlled

by Ca/P ratio.

The mean agglomerate particle diameter was changed as a function of temperature. However, the particle
shape has a geometrically non-regular types. These trends are consistent with SEM images. The composition
of the glass-ceramic batch by calcined tuna bone was not perfectly agreed with the suggested data, but the
partially substituted composition possibly shows the application of it as a bioceramic material.
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Fig. 1. Experimental procedure.
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Fig. 2. X-ray diffraction patterns of calcined tuna
bone at various temperature.
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Fig. 3. TG and DTA curves of hydroxyapatite isola-
ted fron tuna bone.
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various temperature.

Fig. 4 (a).
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Fig. 4(b). FT-IR spectra of calcined tuna bone and
tricalcium phosphat (TCP) at various te-
mperature.
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Fig. 5. The variation of mean agglomerate particle
diameter as calcination temperature.
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Fig. 6. Scanning electron micrographs of calcined tuna bone: (a) 850C, (b) 1050C, (c¢) 1250T, and

(d) 1350C.
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A Addoz B whgo BYotu gAAL,

a8y 1350CE &3 Fg 6(d)91 A%, dR27E
2k 14 mol™ 713183 98 S Holn A& Ytk
2 JAEL AL e »%—‘%@ (e)o] dojr}=
AL Bol1 e, oe] el gASe] 1YL E
AYAARH 2L gty F4e Yeille A 2L
A=}7He] neck’t FAE FeE el 9lon ol
AsY vAt22 A L=t 1350CHAE ¢
A47] BE 94 ta Frehe ALE #uEn.

6. HHA| (batch)A &

ZAWMERE F53 -2 240] Cay (PO)s (OH):
Q1 hydroxyapatite= T35 o o] AU Ao,
REAE 3steted $23 ofgElolE e AR
2A ol 75 AoE JgR

a8y g2 7tA & 7HAE vrol L Mgt s 24
€ ZoA g8 oo YRS dalss AAER] T
3 glass-ceramic 53 2 RAPLE F4E7] ¢35
Kokubo and Yamamura (1985)7} A A3 o}g}e}o]E A
Ho] X§9 glass-ceramicd] X324 & Table 190
e AA RS F 71AFE 0] 7Hs @ Table 19
glass-ceramic WA ZAA Ca0% P09 &¥EZL
Z2)w el A 23 hydroxyapatited] A} FFHckn A3
3o glass-ceramic®] WX FA4& AitstnA s

Table 1. The example batch suggested by Kokubo
and Yamamura (1985)
Elements Mol %
MgO 4.60
Ca0 44.70
Si0, 34.00
P;0s 16.20
CaF, 0.50
Total 100

Table 2. The modified batch composition of calci-
ned tuna bone

Composition Mol % Chemical Amount

(Formula) ° (FormulatLoss+Gain) (g
MgO 460 MgO 131
Si0; 34.00 Si0, 1442
CaF, 0.50 CaF 0.28

Ca0P 205"l 58.01 10Ca0- 3P205 ¢ HzO-HzO 41.10
P05 289 NH,H,PO,-NH:-15H,0 70.64
Total 100.00 Batch Total 127.75

Final Product : 100.00 Weight Change —27.75 ie. —27.75
* From calcined tuna bone.




658 o= - HAY -

Cam (PO4)6 (OH)z-q 5}6}/}4‘)“}‘1 1 mol% 7]'7@.9_i 3]’
AE 4 CaO= 10 molo], P:0sE 3 molo] &F€ 2
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