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Abstract 2 4 2 4 3 9

This project is aimed at producing porous calcium phosphate glass ceramics for bone
substituting application. Effects of calcium content on the thermal parameter, physical
properties and phase formation of PéOS-CaO-NaZO glass ceramics were studied. Three glass
compositions with fixed P,0O; content of various CaO:Na,O ratios were prepared by
conventional melt quenching method at 1200°C. Thermal parameters of each glass were
studied by differential thermal analysis (DTA). The prepared glass powder was mixed with
camphor with 10:0, 7:3 and 5:5 of glass: camphor ratio. The mixtures were pressed into pellets
and subsequently sintered at 500, 550, 600 and 650°C. After that, linear shrinkage, density and
apparent porosity of glass ceramic samples were measured by Archimedes’s method. Phase
investigation was performed by X-ray diffraction (XRD) while microstructural, morphology
and porosity of the samples were studied by scanning electron microscope (SEM) and energy
dispersive spectrometry (EDS). Compressive stress was studied by universal testing machine in
compressive mode. Suitable giasses from this system were 45P,0,-32Ca0-23Na,0 and 45P,0,-
40Ca0-15Na,0, 45P,0,-32Ca0-23Na,0 which have the highest mechanical properties. The

45P,0,-40Ca0-15Na,0 sample also processes calcium phosphate as a main phase which is
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useful for biomaterials application. The 7:3 (glass : camphor) ratio gives the optimum porosity

of the ceramic sample with high compressive strength.
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4.26

4.27

4.28

4.29

4.30

4.31

4.32

4.33

4.34

4.35

4.36

4.37

4.38

)

: Y = =] a I~
nanesesazANUNIUNIINgueliacssnuaaFsuo e
~ 2 A a (o] ~ 9 Aa v [ @ v
NHHTINNUHAN 650°C NUININUNIGATNY CaO AN TudAT 1A 10:0
a 4 4 a @ ay a
M3AATIZH EDS UUNUAITOONN (fracture surface) FUITUUAWSTIIN
unarsureananiigniuA3-650 1 (1) Av unatiauveamva uaz
) fo TmAvueang
@ 1 < < a
HEAAIRNHUZVOIFNTUVLIA QLo VAN Yo ulaaIsUANYI 1N
Tusasidaau 7:3 wniigunil 500-650°C 910 LAIGAST 45P,0,-32Ca0-23Na,0
@ ' ] < a
HAAIANYAZYOIFNUVIIA ez vuaan vealiamsuduws1in
Tusasrdiu 7:3 wniigaimgil 500-650°C 110 uAagas 45P,0,-36Ca0-19Na,0
o ' < < a
HAAIRNEAUZVOIFNTUVLIA IHguazvIaan voulaasuA U5 10N
Tudasidan 7:3 snigamgil 500-650°C 910 uAIGAS 45P,0,-40Ca0-15Na,0
@ 1 < < a
LARAIANHHIZVDINTUVLIA THRUAZ VLRGN YOUTATITHA Y5 ITN
lugasidaau 5:5 niigungil 500-650°C 910 LAIGAT 45P,0,-32Ca0-23Na,0
o ' =3 < a
ueeanNyMzYeINguIIIa lnguazvuann veulaasud iy in
lusasiaau 5:5 wgunnll 500-650°C 910 UAIGAT 45P,0,-36Ca0-19Na,0
@ v =] < a
LEAIRNEAIZYBIFNTUVLIA I ez uIaan Yo ulaasuA 1w 1N
Tusasiaau 5:5 mfigaungil 500-650°C 910 LAIGAT 45P,0,-40Ca0-15Na,0
Msf3ouMeusz IR HIY (pore size) N MIHAR NFAUTY
. ; 2 Y a = = =<
(Linear shrinkage) ¥oulaesun iy sinunaiounodima Nwinting
gangil 500-650°C 910 LAIGAS 45P,0,-32Ca0-23Na,0
mslSouionszrIAYDIgNTU (pore size) iU MIHARNTUTY
: g 3 Y a ~ = < A
(Linear shrinkage) ¥8aiaasun s ununasouomva nwiniini
gl 500-650°C 910 uAIGAT 45P,0,-36Ca0-19Na,0
M3 ouMeUsEMIIUUIATBIFNTY (pore size) NI MsUARUTUTY
s . 3 v a = = <
(Linear shrinkage) Youlaesun s inunaisunoae Nwnin
gaungil 500-650°C 910 LAIGAS 45P,0,-40Ca0-15Na,0
. < v a = ~ ~
Compressive stress YV@udiaa1suA s lnuaaouraama Awwiin
Nguunqi 500-650°C 1NUAIGAT 45P,0,-32Ca0-23Na,0
4 <} v a = = =
Compressive stress vouadsuNANnuAassu o aa MK

Ngaungil 500-650°C 9NUAIGAT 45P,0,-36Ca0-19Na,0
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4 <] v a = ~ =1
4.39 Compressive stress VOINATITUNAIIUNUAATIUWD W N IHiLA

a

Ngungil 500-650°C NUAIYAT 45P,0,-40Ca0-15Na,0

@ @ <] a @
4.40 l!ﬁﬂQﬁﬂ‘HmzLLUU@ﬂﬂNﬁM‘U@ﬂulﬂﬁ1iLLi?]I'J!“]ﬁ'liJﬂ A2-600 () LﬁfJ‘Uﬂ‘U

! 1a o [ <3 a
Tassardren bimadnyazuuuidquauvoudaasiss1in C2-600 (V)
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w

Snystouazdaydnual

r o, Phosphorus tetra oxide

CaO Calcium Oxide

Na,O Sodium Oxide

P,0,-Ca0-Na,O Phosphorus Calcium Sodium Oxide
DTA * .\ Differential Thermal Analysis
XRD X-ray Diffraction technique

SEM Scanning Electron Microscopy
EDS Energy Dispersive X-ray Spectrophotometry
UTM Universal Testing Machine

T, Crystallization temperature

L. Melting temperature

T Glass transition temperature
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