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Effects of EDTA on morphology of hydroxyapatite prepared by hydrothermal
method
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Abstract Hydroxyapatite (HAP) crystals with hexagonal structure have been successfully synthesized by using EDTA
(ethylene diamine tetraacetic acid) as chelate under hydrothermal condition. The as-prepared HAp powders were
characterized by XRD and SEM. The XRD result indicated that the products were preferentially oriented along c-axis. The
SEM photographs showed that the morphology of the HAp crystals was well controlled by the reaction parameters such as
temperature, pH value, and the molar ratio of EDTA/Ca.
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Fig. 1. Experimental flowchart.
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Fig. 2. XRD patterns of the as-prepared powder with Ca/P ratio = 1.5; (a) no addition and (b) EDTA/Ca=1.0. (c) crystal structure
unit cell for Fig. 2 results (Tip: hydrothermal condition: pH =8, 160°C, 24 h).
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Fig. 4. The complex of Ca ion and EDTA molecule.

A7vele] FEFAY B U B FHEA(CaP
& H] =1.5, pH=8)ll= E-3}3L hexagonal TXE& 7}
A= HAp A4S YeRaL it & A3 A%E v
Fol B uw] HAp FEFAl eir EDTAS 7Pt
HAp 277 3 &3l J3S Tk ddtefofxint.

Fig. 4= Ca-EDTA Zd°|E Z3l5ME(complex)e] +
epd Tfot), dukdoz g F99
7= (ligand) Atelofle] wieIAg el <fs) F=
SRS Zdole) obH, ZdlolE sjtES FAst
EDTAE= amide 179 7I2EA7]|9} F&ol3
(12 FAES g mEb S 529 CaP =
H|7} 1.5, pH 80 =Myt 3= SlollMx Caol
Zedo] YPAEo] Ca-EDTA ZE0E e 9
2ol o3l HAp A/ B AR Aol A olF
Ztja ghekE|ojzi,

)

BN

do rr

H

rr

—

i

Q2

32. pH 2 EDTA F7ike] wis}

Fig. 5= EDTA F7M-7 % pH Wsl] w2t 9%
4 ¥ XRD #AZFe|t) o] wf i AL
FITA =4S Ca/P & H] 1.5, 160°CollA 2477k
2 774 AT} Fig. 5(a, bellA B x%=o], EDTAZ}
Z7HEDTA/Ca ratio = 18 - HAp Z247d¢] #3z

Fig. 3. SEM images of the as-prepared powder with Ca/P ratio =1.5; (a, b) no EDTA and (c) EDTA/Ca=1.0 (Tip: hydrothermal
condition: pH =8, 160°C, 24 h).
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Fig. 5. XRD patterns of the as-prepared powder with different

pH condition; (a) 10 and (b, c¢) 12 (Tip: Ca/P ratio=1.5; (a, b)
EDTA/Ca=1.0 and (c) no EDTA, hydrothermal condition =160°C,
24 h).
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Fig. 7. XRD patterns of the as-prepared powder with EDTA/

Ca ratio=1.1; (a) pH=38, (b) pH=10, and (c) pH=12 (Tip:
Ca/P ratio = 1.5, hydrothermal condition = 160°C, 24 h).
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Fig. 6. SEM images of the as-prepared powder with pH condition; (a) 10 and (b, ¢) 12 (Tip: Ca/P ratio=1.5; (a, b) EDTA/Ca=1.0
and (c) no EDTA and hydrothermal condition = 160°C, 24 h).
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Fig. 8. SEM images of the as-prepared powder with EDTA/Ca ratio=1.1; (a) pH=8, (b) pH=10, and (c) pH=12 (Tip: Ca/P
ratio = 1.5, hydrothermal condition = 160°C, 24 h).
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Fig. 9. XRD patterns of the as-prepared powder with different
hydrothermal condition; (a) 100°C, (b) 160°C, and (c) 200°C
(Tip: Ca/P ratio=1.5, EDTA/Ca=1, pH=2).
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Fig. 10. SEM images of the as-prepared powder with different hydrothermal condition; (a) 100°C, (b) 160°C, and (c) 200°C (Tip:
Ca/P ratio= 1.5, EDTA/Ca= 1, pH = 12).
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Fig. 12. SEM images of the as-prepared powder with different
Ca/P ratio; (a) 1.602 and (b) 1.67 (Tip: EDTA/Ca=1, pH=12,
hydrothermal condition = 160°C, 24 h).
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Fig. 13. SEM-EDX result of the as-prepared powder; pH = 12,
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