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Abstract

248261

In this research, we study the effect of morphology of hydroxyapatite (HAp)
nanoparticles (spherical, rod and needle) on properties of biphasic calcium phosphate ceramics
(BCP). In XRD peak observed a-TCP phase on all BCP ceramics at 1200 °C degree so
morphological of HAp was not effected to phase transition in BCP ceramics. In physical
properties, All ceramics were similar direction of behavior but magnitude debended on
morphological. In case mechanical properties, the elastic modulus (compressive extension) of
HAp is affected to dimension of morphology more than size . Finally, the FTIR for function
group we found when temperature was increased OH of BCP ceramics (by spherical shape)
disappeared, while both conditions (rod and ﬁeedle shape) was found OH absorption band in
range 3500-3700 cm and increased group of CO32_ ions in B site by combined with group of
PO;'. All result of BCP ceramics depend on morphological or dimension of HAp, specially rod
shape because HAp in nature bone was liked its thus size was important when compared

morphological or dimension of HAp nanoparticles
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4.9 30uv1 XRD voaws HAp Hilimnuilundngaiigalundasdugiu
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84



4.10 MINTTNBAWDLVUIABYNIAYDI HAp 1013817 pH 10 gaurinil 90 °C 85

4.1 MINTZNOFWALINABYMAYDS HAp 1n3onii pH 11 gumgii 30 °C 86
4.12 MINTLIIORWOLVIABYNIAYDS HAp 130l pH 11 guungil 90 °C 86
4.13 manfssunsunseneduazvuineynia HAp 87
4.14 uoUMIgANAY FTIR ¥8I8e HAp 19305A20n321umsanazney 88

(A) pH 10-90 °C [needle] (B) pH 11-30 °C [spherical] a2 (C) pH 11-90 °C [rod]

4.15 3Uuuy XRD ueraundves B-TCP Mwson ldnnismsuadesdrugnuea 89

Whanal 24 2 1ue

4.16 PN FE-SEM uaraaduguing1veaynin B-TCP 90

A a Ya v kY o
Vl!ﬂiﬂilllﬂ'J'ﬁﬂ"l’i'iJﬂEJ’f]Uﬂ’JfJQﬂUﬂﬁﬂdjul'Jﬁ"l 24 ¥21u4

4.17 tLﬂUﬂ]’i@,ﬂﬂau FTIR 49303 B-TCP ASUNINNTZUIY 91

msuatesdsgnueaiiiuial 24 §31ua

4.18 31y XRD uaauaves HAp waz B-TCP Mlsnglunusiiin BCP 93

A a 1 9 o
‘mm&mmnﬂszmuumaam&qﬂuamﬂunm 24 ‘H’JIlN

4.19 7810 FE-SEM ¥99K9 BCP 1351508189981 2000 (911 94
Yy 3 XK @ <1
paasldmuansnszaeaIveeyMn HAp (94A1AYUIAIGN)

uazeyn1n B-TCP (eymAvialng) 1as (A) pH 10-90 °C
(B) pH 11-30 °C (C) pH 11-90 °C

51 4.20 uoun15gANAY FTIR Yo BCP (A) pH 11-30 °C [spherical] 95

(B) pH 11-90 °C [rod] ttag (C) pH 10-90 °C [needle]
421 NEULAAIEAUIZNANENTNYBLYS 1IN BCP FIUMIHTUIADS 98

4.22 31uvy XRD ¥99a-TCP 99



4.23 31)uy XRD o3 1iin BCP Aoy lumisiason 10-90 °C

a

HIUMISIHIFUIADS NgaIvgil 1100, 1150, 1200, 1250 1z 1300 °C

Y

idie (H) HAp (3) B-TCP (A) o-TCP

4.24 31uny XRD vow313in BCP Mldou lumismseoy 11-30 °C
HIUMSIHIFUIADS NgaIvgd 1100, 1150, 1200, 1250 1Az 1300 °C

1o (H) HAp (13) B-TCP (A) a-TCP

4.25 31uuy XRD ¥0ur313n BCP Mo lumsieon 11-90 °C

a

HIUMSIHTFuAes ngungd 1100, 1150, 1200, 1250 1ag 1300 °C

U

idie (1) HAp (3) B-TCP (A) a-TCP

4.26 MN510 FE-SEM 1n33e131930M1AY09903F 1491115130 BCP
W3R pH 10-90 °C HAI9INAIUNTAAAIBANNT DU (A) 1100 °C

(B) 1150 °C (C) 1200 °C (D) 1250 °C uag(E) 1300 °C

427 Ao FE-SEM Tn59a3199a01Av099035 141053130 BCP
@3unAT pH 11-30 °C vidanniiumsiaaea1uiou (A) 1100 °C

(B) 1150 °C (C) 1200 °C (D) 1250 °C uaz(E) 1300 °C

4.28 MWa1w FE-SEM 1A59a3193a01Av999093 11195130 BCP
@3ounA pH 11-90 °C ndannrmumsiasieanuiou (A) 1100 °C

(B) 1150 °C (C) 1200 °C (D) 1250 °C tag(E) 1300 °C

4.29 ANUFURUT TZH VAN UIAZ UV YITVBUY5 11N BCP
430 MANUNUUUYD VDI 1N BCP

431 MMINAANFUFUVDIVDUFT 1IN BCP

v v '
4.32 AU UNTUNUE5 1N BCP Naaag
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@ [ a a o Y] I 1 @
433 @Y WNFUNUEITNA BCP A1 UNATDUANULVILIIADNITNADA
a < ' @ a
434 ﬂ'iTV\ILLfTﬂQ‘WE]ﬂﬂﬁﬁiJﬂ’JUJLL“UQLLiQﬂ@ﬂWiﬂﬂﬂﬂ‘UENl“ﬁTmﬂ BCP
= =) 1 < ' @ a
4.35 ﬂ51wllﬁﬂﬂﬂ1iLﬂiUULVIU‘UﬂTﬂ'ﬂiJLLGUQltiﬂﬂ@ﬂ']'iﬂﬂﬂﬂ‘llﬂu“]ﬁ1llﬂ BCP

a < ' @
4.36 ﬂi”I“V\ILLfTﬂQWQGIﬂS'iiJﬂ’ﬂmﬂlQLLEWI?JﬂﬁﬂﬂE)ﬂL!ﬂZi%EJ%

MIUANHNUD U513 BCP

4.37 500UANVYDITUNUES 13N BCP (A) Spherical (B) Rod
(C) Needle 189819 10000 111 (D) Spherical (E) Rod (F) Needle

a9y 1000 11N
o [ ‘:y a o Y] [ 1 Y
438 @10019F U3 N BCP T UNATOUANNIYLITIRNONTAAIBUULAINYA
439 N INHAAWTINAADIZUZNITYVYDAUYT 1IN BCP
' [ J [ a
4.40 N5 UAAINTTIUINIUAIANVLVILTIADNTARIBUU A INYAVDETT 1N BCP
v o d ' Y a
4.41 AINHAAIANUAURUTITH NTINALALTLILMIUANNVBULT 1N BCP

@ a o Qy a = A
4.42 599V INALUUITNDI UUF U ULEI 1NN BCP saunai pH 10-90 *C

(A) 1100°C (B) 1150°C (C) 1200°C (D) 1250°C waz (E) 1300°C

@ a o Q’I a {0
4.43 390¥INALVVITNDT UUFUNUFI 1IN BCP a3ouna1 pH 11-30 °C

(A) 1100°C (B) 1150°C (C) 1200°C (D) 1250°C uaz (E) 1300°C

v [
4.44 5?Jﬂﬁ"3ﬂﬂll‘1j‘1]'3ﬂlﬂ€)§ﬂu‘§uﬂumﬁ111ﬂ BCP w5gunai pH 11-90 °C

(A) 1100°C (B) 1150°C (C) 1200°C (D) 1250°C az (E) 1300°C
4.45 anudmiusvesmanuudunuisnediuguugivndumesveuwsiiin BCP

4.46 uouM3gANaY FTIR ¥09¥UMIw313in BCP (A) pH 11-30 °C

[spherical] (B) pH 11-90 °C [rod] ttae (C) pH 10-90 °C [needle]

115

115

116

118

120

121

121

122

125

126

127

128

130



HAp
B-TCP
a-TCP
BCP
AP
CDHA
ACP
Ca:P
XRD
FE-SEM .
FTIR

JCPDS

o

[ LY d
onyIoNAz A AN

Hydroxyapatite

Beta-Tricalcium Phosphate or Beta-Whitlockite
Alpha-Tricalcium Phosphate

Biphasic Calcium Phosphate

Apatite

Ca-Deficient Apatite

Amorphous Calcium Phosphate

Calcium Phosphate ratio

X-ray Diffraction

Field-Emission Scanning Electron Microscopy
Fourier Transform Infrared Spectroscopy

Joint Committee for Powder Diffraction Standards





