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ABSTRACT

Various composition of K,O:CaO-P,0s glasses were studied by melting process to identify glass forming region. Thermal
properties were observed by DSC and TG-DTA, structural properties were investigated by FT-IR and Raman Spectroscopy. The
glass transition temperature (T,) and softening temperature (T) were decreased with increasing K,0O and P,Os contents. The basic
structural unit of phosphate glasses is the PO, and PO,” groups to make a cross-link and P-O-P group to form skeleton structure.

As CaO content was increased, the P-O-P field strength in these glass was increased and intensity of PO, and PO4 stretch was
decreased.
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Table 1. Properties of K,0 * CaO * P,Os Glasses

K,0 @ Non-melted
0.0,.1.0 @ Glass
B Viscous Glass
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Fig. 1. Glass formation region in ternary K,0-CaO-P,05 glass
system.

CaO7} Q12HAAl #2l2] chain®} chain AlolollA AFA=
2k25PAA] chain Alole] Ag)(navg)’Ee 7WHRILE o)A
chain Afe]e] Agde] e e A ofvshd, uetd &
g ol 9 d3l &= FrsHl "ok P05 e
K,09] #aro] Z715to wel chain Atol9] A2l (navgr=
AR o2 S5 #g 74 =, WsgelAM t7]5e
FEI viZ wkgdle] TS| 8EEoiF g £A% f
27} AU} Fig. 19] CaO - K,0 - P,0s2] 34849
g fEiEd HAE VeI

32 .95 M EY
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Composition Tg Ts a (x 107) Glass State
60P,05 * 10Ca0 - 30K,0 230 - - Viscous Glass
60P,05 + 20Ca0 - 20K,0 259 337 452.1 Viscous Glass
60P,0; - 30Ca0 - 10K,0 370 402 3582 Stable Glass
60P,0; - 40CaO 430 472 2844 Stable Glass
50P,05 -+ 20Ca0 - 30K,0 320 350 604.5 Stable Glass
S50P,05 + 30Ca0 - 20K,0 395 429 4524 Stable Glass
50P,05 + 40Ca0 - 10K,0 450 484 3735 Stable Glass
50P,05 + 50CaO 520 563 2703 Stable Glass
40P,05 * 20Ca0 - 40K,0 330 - - Stable Glass
40P,0;5 + 30Ca0 - 30K,0 411 437 510.6 Stable Glass
40P,05 - 40Ca0 - 20K,0 463 494 431.7 Stable Glass
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Fig. 2. FT-IR spectra of 50P,05 * (50-X)K,0 + XCaO glasses.

T
400

o] 2748 FAsh= P-O-P 2FHY Al7|I7t AR AR 7]
o Folel ALEFE T WA Ca0] o] BobdaE, P,0s
o] ghgo] 7AaTrE f Mok 9 dsenw Ak
o7 VRRZ o|FdA Hrt

33 A= 84

33.1. 50 moi% P,0; TAIS| TREA

FT-IR spectra= P,0s 242 7H 3484 faiA#Y
Fz24 WeE AR LeEh 400~ 1400cm” Alo]
G4 50P,05 * (50-x)K,0 - xCaO glasses®] FT-IR absorp-
tion spectraS Fig. 29 JERNSITE 50 mol% P,0s& $HT
gt AJHE Aol spectra®] FA M= & Ao)RE Hol
T YA ARE, 2o Wi} band®] Hlol7b theFsitt.
1,300 cm ™’ F29] Mol (PO,), stretching band®] &
& K,07F CaO tiA|gel w2 frequency® & ©olF2
Ho|x] ¢¥A|9k 159 inensitys A% 1,100em” 2
#e] P-O groups' 2ol thdt absorption band% 1,300 cm”
F-22] absorption bande} PRRFIRIE K,09] o] F7}
st % frequency?] & o5 HolA] @eth oA Cadl
A7} Ko AZjeAd=rE & Zolrt 7] wiiEelet
AEET ol dt AL A7 ES] A7 e Cust Nag
Z4S 2= 50P,0; - xCuO - (50-x)Na,09H= thzA otk

gh=tAl| 2} 53] 4]

14 4
12
E
E
g
10
8 T T T T T T T T T v y ¥ T
20 25 30 35 40 45 50
CaO content
Fig. 3. Three point bending strength of 50P,05 * (50-X)K,0 *
XCa0 glasses.
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Fig. 4. Raman spectroscopy of 50P,0s * (50-X) K,0 * XCaO
glasses.
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Fig. 5. FT-IR spectra of 60P,0;5 * (40-X)K,0 - XCaO glasses.
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Fig. 6. FT-IR spectra of 40P,05 * (60-X)K,0 - XCaO glasses.
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