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ABSTRACT

Porous glass ceramics composed of Li,O-TiO,-P,05-CaO were prepared by melting and 2 step heat treatment for nucleation at 610°C
and crystallization at 780°C. subsequently B-Caz(PQy), crystal phase was selectively leached out in 1 N-HCI solution for 3 days, leaving
LiTi,(POy)s crystal phases. prepared porous glass ceramics were immersed in 1 M AgNO; solution for ion exchange. antibacterial effects
and characterizations of the porous glass ceramics after ion exchanged were investigated. Staphylococcus aureus and salmonella typhi
were used in this study. It was found that the resultant porous glass ceramics show excellent bacteriostatic properties.
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Table 1. Chemical Composition (mole ratio)
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Fig. 1. Scheme of porous glass ceramic.
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Fig. 2. Photograph of (left) as-prepared glass, (middle) glass
ceramics after heat treatment, (right) porous glass
ceramics after acid treatment.

EA7 olFole AR Ao} Bt g the 29
2 AR AE 45 4 U Fg. 2¢] 2He)e @47
oF % §5 A7 olFe] ML EhigT) SAel o)
S A9 Wil ARRelAs B T e T
olee FHH] 93 AsiEelH, o)z Ase] B
A9] Sl AS) Aol gl W02 Wsshe Ao
B0zl

TPt +20H — 2Ti" + 20% + H,

©]2§ mechanisme Ti7l 24HE Si0, glassollA] el
2] @Rl aloA] Aoty 0171‘_1‘:}”)
oEA ek AnEae AP BHs 5 A
L 20X20X 10 mm=E @rlsld, H3 BFA 229 HA
AR 2= F TAY AE Al Foll A7H
tﬂrﬂ]r IN-HCIo| Agt 3] A4 xqay £4 2}
M B8] AgNO, 8ol @A AJ7bo] wpE x-ray ¥
A ZFE Figs. 37 Fig. 40 vephiglem, d2=] & &
ZAXele} o] 2ud Holzl o]FY xray A€ Fig. 590
et F @Ale] EXe Fo =T A4
LiTi,(PO,); A4 B-Cay(POy), AAAL EFol9loH,
SEAME Aol wiEt JEA O B-Cay(PO,), 234 T
ANF oz §&Ho AL Ro|x AL, AW BA 3Y F

.ﬁ

70004
6500 (1) 0 Day ? éiTiz (504)3
6000 ((2) 1 Day a,(PO,)
1 |(3) 2 Day
5500-: (4) 3 Day
5000~
4500+
4000j
w00 @] dw
30001
2500 3
2000 (—-2H.JL_A_J - J\A__J\Mﬂ_,.w\.aj\‘_ﬁ_mﬂ.‘f\_
15004
1000~
500
04
T T T T T T
10 20 30 40 50 60
2 Theta

Fig. 3. XRD patterns after acid treatment as the time.
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Fig. 4. XRD patterns of ion exchange as the time.
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Fig. 5. XRD patterns after heat and acid treatment and ion
exchange of LTP,
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Fig. 6. Sem photo (a) after two step heat treatment (x15,000),
(b) after acid treatment (x15,000), (c) (>20,000).
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Table 2. Physical Properties of Porous Glass Ceramics

Intrusion Data Summary

Total Pore Area 17.653 m2/g
Median Pore Diameter 0.1660 um
Apparent Density 2.8665 g/ml
Bulk Density 1.4848 g/ml
Porosity 48.20%
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Fig. 7. Pore size distribution curve.
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Fig. 8. (A) Result of Bacteriostat Activity Tesl about S. Aureus
and (B) Result of Bacteriostat Activity Test about
Salmonella Typhi.
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