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ABSTRACT

Oxynitride glasses m Na-Ca-Si-O-N system were prepared by melling at 1350C for 2 hours in N. gas.
The eflects of Si/Na mole ratio and the various Si:N, conlenls were investigated. Stable oxynilride glasses
can be obtained up lo Y wt.% SizsN; content in case the Si/Na mole ralio was 2.12 and 162, but B-Si;N; was
precipilated al 9 wt.% SizN, content in case the S5i/Na mole ratio was 1.12. Densily {p), chemical durability,
hardness (H.), and tracture Loughness (Ki) increased with increasing SulN; content. [n case the Si/Na mole
ratic was L1Z, the increment of properties was remarkable but hardeness and fraclure toughness did not
Imcrease no onger owing to precipitation of B-SisNa.

| VS R s g)ch
2, Oxynitride glass® A3 4] whE AbAagale]
Oxynivide glasse fr2l98 Fo dagwdes ¥ 2793 $9iwt wod, daivds F79 &
7}ate] ’4]—7-‘—3F Ao g 19700 a0 FHb Jack'®el] & gl el7)alel ) Aled 91% 7P F57T A
Al fe PR uEE e i) A4 xFE Zolzle o]l@ge) glch
o k= 013‘3—0] e &, 7Pdvh ¥ Lochman®te] 3 alejgl A=Ay olEEF ey H8 Aol wEk
22 Al 28 faig A" A0 ooz laRFs 2 ez $8 YR Fo Hy BT
)3l eha AATWe Al gl Ale] o i 2 A7bsled, 254 24 oxynitride glassS
E5 F, AB2E ARRA zhgdbA =54lc. 198030 =g A7E Y gie Al
2o Frischat® S FAleg 57 das] #g=4] Oxynitride glasse AHE B-2]o) v)she] 22 7]4H
2, Bind 9 o & axynitride plass fiberd] A= Frgitegl omdt f)E5EgTI08 eldc) & Aad
e A2 = T, FR Tl sdw Qs T gl o} g AAE, Bl F

_85_



olFE . olf

o] Frieie, 58] 9714 FAskel e qbdde]
Hel® gelntEfzr) g dE5Hd Vel g2 #
A8 zlAiAlZl = ¢le] alkali resistant glass®4
g 7= ek

2 AT AE NagD-CaQ-Si0.4 Ef=icll =27l
52 ALTFHER F7HE £ AT
£45led oxynitride glass® AzstPgern, ZHele
SifNa 2015 WaAl: 29Ut ouynitride glass2)
240 Flal= G AL 27k dE f7

ety v, dEsksdch

<

1. E4U3EH
B A A 2HEIEA AofF 5i0,. CaCO,, Nag
COvg A1aslged FHLTE a-S5uNy 22HAL
e

243
drich Chemical Co., USA)E #-&3ksc.

A1

1.1 HEEH

2 Age oy fAlHe dYFAHEE Fig 13 2.
221 ZH=l A
Table 1of bl Hf-ele] AWz} HloF &

Azt &, W2 Hgrhde] Y7, Siliconit 47128

it
i s

i

lStarting materialsl Si0s
CHCO H

@' Pt Crucible .

at 1250C, 1200C, 11a0C,
2 hrs

on Cold Copper Plate

Mel

45~75 um
Parent Glass+ SigN,

Graphite Crucible
at 1350C, 2hrs, in Ng

Remelting
Characterization

*XRD *N;/0y detector
*Optical Microseopy

*Density *Fracture Toughness
*Hardness *Leach Resistance

Fig, 1. Schematic diagram of experimental procedure.

o A

o] 45} A plass= 1250, B glass® 1200T. ¢ glass+
1501 ol A 27 24)7F F<k &-gabarh

LHEL s T fe o] A &
Mt AriEaled 45~T5um2 YRS = B
g Azt

2.2.2. Oxynitnide glass®] &4

Al & [o]

dale] Alggl oxynitride glassP—% QAL &)

A glass | 17.0Na,0+11.0Ca0- (72.0- 3X)510; - X SN,
R=212

B plass : 21.0Nax2-11.0Ca0- (68.0— 3X)510,-X SizN,,
R=1462

C glass . 27.5Na,0-11.0Ca0- (61.5— 3X)5i0,- X SigM.,
R=112

A, B, C glass %5 Na,0-Ca(3-3i0; 3424 = {+=140
SN2 X mol%uts Arisle] Azslgo of7|4] Re
SifNa Zwlolth SN, FHrlel FAGe] o) E8 &
¥1E oA Fr) 9t X mol%s SN2 A
oxyntride glass= 3X mol%utEe] S0, 5 =7 F&he
&2 A=k

223, Oxyvotnde glass®] A=

Table Lol vlelll zhde] zAdulel] 2idee] SN, 2
ub2 2lekgl 3, ethyl aleohol2 £9) = 3he] 222004
Mzsr Zfe] Bde §4 Fgstdch AR B
Tl @e & 1350C ol 4 2477 Sk A

(=0 90,9996 23] 715t 4] S-galgdc), G2

[y op

7}

# b oo

o]
-B—}'\

Table 1. Compositions of Oxynitride Glasses
(umt: wt.%)

Componentl_ Parent Glass SiN
Sample NaO | Ca0 | Si0, i
AD 17.6 16.2 72.2 a
A3 17.6 10.2 69.2 3
AB 17.6 10.2 66.2 6
A9 17.6 10.2 63.2 9
BO 232 10.2 67.6 0
B3 222 102 64.6 3
Be 222 02 o186 il
Ba 222 10.2 58.6 9
co 289 102 609 0
C3 28.9 10.2 579 3
Ce 289 10.2 54.9 8
C9 289 l 10.2 819 9
s5ighal A
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Fig. 2. Schematic view of mullite tube furnace and Na
pas supply apparatus.
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Fig. 3. Optical micrographs of the fracture surface of
samples prepared with various N, flow rates
(X 75).
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Fig. 4. XRD patterns of oxynitride glasses.
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Fig. 5. Optical micrographs of the fracture surface of
samples (> 300).
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Fig. 6. Nitrogen content of oxynitride glasses as a fun-
ction of Si;N, content.
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(b) substitution for non-hridging oxygen.
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Fig. 9. Vickers hardness of oxynitride glasses as a fun-
ction of Si;N; content.
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Fig. 10. Fracture loughness of oxynitride glasses as a
function of SizN, content.
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