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ABSTRACT

Current study was undertaken ta explain the structural evolution and corresponding changes in the properties
of caiclum aluminate glasses with the variation of Si0: doping concentration, Calcium aluminate glasses in
the composibional ranges of (100— x3(0.6Ca0+ ¢.4ALO0g) + xS1u{where x=0~60) were fabricated. DTA analysis
confrrmed an anomalous behavior in glasg transition temperature (T with the maximum of 887C and minimum
of 859T when x=35 and 50, respectively. Densities and refractive indices monotonically decreased with increa-
sing 5i0. content and IR transmitting cutoff shifted to shorter wavelength side when the amount of added
Si0); exceeded 5 mole%. IR fundamental vibration absorption peaks showed the change that NBOs were inclined
to Si0y tetrahedron in the low-silica region and NBO per SiQ; tetrahedra changed from 2 to 0 with increasing
silica content. Based on the analysis of IR fundamental vibration absorption peaks, the model of the structural
change can be proposed in three steps: 1) Si0y scavenged the NBOs located at AlQ,~ tetrahedra, which resulted
in the increase of T, valies, 2) NBOs located in the main network again with a decrease in T, and 3) dominated
by the decrease in the relative amount of NBOs in the glass system, where T, re-increased.
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Fig. 1. Effect of silica content on (a) glass transition
and (b) crystallization temperatures of calcium
aluminate glasses.
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Fig. 4. Effect of silica content on the refractive indices
of calcium aluminate glasses.
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Fig. 5. The observed shift in the infrared transmission
cutofl [requencies of calcium aluminate glasses
with increasing silica concentration.

Azl g 22 o], calcium aluminate o] AJEH oA )
od ZA vlEbdd 453cmle] FoUlE ALQ-AlY
Z(bending) F g 2% Ao 50, Hrlek o} 20

mol%7Als AEE s FoIED o] of 480cm 2

IR transmission (arbitrary unit)

sllica

15%

5%

0%

1 1

950

1 L L

2]
uy
<

800

1800 1600 1400 1200 1000 830 60O 400

wavenumber {cm™)

Fig. 6. Infrared fundamental vibration absarption ba-
nds of calaum aluminate glasses.

Table 1. Assignment of the Absorption Bands in the
Infrared Specira of Calcium Aluminate Glas-

ses Containing Silica

Bands Peak assignment Trends with
{cm™1 increasing Sids
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453 | Ai-0-Al bending wvihration | decrease-shift
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after 20 mol%
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increased gradually
-strong peak
800 | Al-Q anti-symmetric decreased
stretching vibration
950 | 510 antr-symmetric mcreased
~1100 | stretching vibration -shift to 1003 cm~!
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A0, A A A8k BlFlaE 4AE silicar) e
Akl Si0, A AlgL wjekel sHA vRR FubEe] &
Aed wlFlE Abkert AelA s lZ m(connecti-
vity)7t Erlele ExE slHel fe] de| 2wr 4
2=l 2) A 2534 (16~560 mol%)ol A& A=) Si0, A
7iekel F el wel S0, APEAY AlQ, AbEHF}
mE FAARY FEetd "ol wepd S0, Al

a

A 314 A7 5(1994)

2 8]4d® wrim Aae] A f8] e dF o]
o7t AAA f2] "ol £x71 ol 2hagicl 283
npAR|Ere 2 3) 4] 3ukA ¢ AE AAA e 2 Si0, AbEAz)
FE wE gz ®ds Calt ool bk e
el HA Abgol] e ¥ wFRE b Al Hlgel
A% FelEe] oha] f7] o] 2xrl Sebrle Aoz
gy 4 glvh

54 E

2 Hol Ay Fi An2 A 45 g o
bmal% A=) Si0; A7kt 7h4 HZscka A=Y
k.

2) 718 AE Fel siat Aelade] Fpdy Haks
g A3, 2k 15mol%7hA g Si02F #7he Al 1
Aol A siicazh G& At FYE2.2 o] ERSRA
kg yAAel AIQ AAE EAshd wAln 4
A7p gbEFHe] e HE S0, AEAHLR F
27l @2 F4std FUEY dd=st S f
o] 257t S7betEvh

3) 15~50 mol%2] S10:7} 2718 A 264l A = $i0,
Hrlgko] Zhatel wle} AAEelE EelEx S0 Ak
A7y w2 FpEe] SaaA =gl vlrhE 44
oA FrbE Faakel] slAwHA] Ho] Ee] dAEE
AaAlA frel ale] gRrb gl

o

=

A ¥R 4t 9 Tael ot fEl Ao

7} ohAl A5 ALw g

Al 2

B o7 sehalt 4 HE ol 7u(KOSEF 91100
606-003-25F KOSEF 041-0800-016-2)¢] #] §.2.% o] F-o]
Hee
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