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Network formers, modifiers and intermediates

Glass network formers

Glass network modifiers

Intermediates
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v Glass former: high valence

N

1 2
H state, covalent bonding with O He
Hydrogen Helium
1.00794 I 4,003
v" Modifier: low valence state, 8 1 9 | 10
ionic bonding with O NLO | F | Ne
\ ) 1400674 | 150004 [18.0084032( 20.1797
16 17 18
S Cl Ar
Kulfur Chlosine Arpon
32066 35.4527 39948
24 25 26 27 28 35 36
Cl_' Mn | Fe Co Ni Bl_- Kr
S19061 |s3038010| 55945 |58.933200| 586034 70001 | 8380
11 2 | 43 | 44 | 45 | 46 53 | 54
Nb | Mo | Tec | Ru | Rh | Pd I | Xe
Minbium Melybdenum | Technetinm Ruthaainm Rhodivm Palladiwem Tosidinna Nenon
9290638 05.94 198) 10107 | 10290550 106.42 12690447 131.29
73 74 75 76 77 78 85 86
Ta w Re Os Ir Pt At Rn
1800470 | 15584 | 186307 | 10093 | 102.217 | 195078 el | e
R 105 106 107 108 109 110
Ra Rf | Db | Sg | Bh | Hs | Mt
Radinm Actiniumn [Rutherfordiom | Dubsivm Seabargium Rahrium Hassium Meitnerum
(226) (201D (2062) (263) (262) (205) (26A) (269)
Network modifiers Glass formers Intermediates
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Soda-lime Glass ¥l gus aius
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Chemical composition Weight%
Si0; 73
Na,O 14
CaO 9

AL, O, 0.15
K,O 0.03
MgO 4
Ti0, 0.02
Fe, 0O, 0.1
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Material Percentage
SiO, 50.6
B O 13.0
2 3
NaZO 4.0
Al O 2.3
2 3
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Typical PbO Lead free Glass Lead free Glass
Crystal Glass (BaO) (w/o BaO)
Na,O 3-5 7,5-11 8,6-10,9
K,0 10-14 5-7 8,7-10
BaO 5,9-8,9
ALO, <0,05 0,4-3,4 1-2
ZnO 0-2 0,9-2,3 2,3-5,5
PbO 25-32
CaO 2-6 4-6
Tio, <0,05 1-1,7




Photochromic Glass g 5958 aion
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Zeit (min)

5 10 15 20 25 30 35 40 45
100

Photochromic 90
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Molar percentage of substance in

bioglass aad Slgl 40z ) bawgd g 09 o0 o ylgsiwl &
Bioglass type SiO, CaO Na,O P,0s  Particle size o &Sl 50N £o
A2 40 54 0 6 < Sum
S2 80 16 0 4 < Sum
NBG 46 27 24 3 30-100nm
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Melting

Annealing

Room temperature Segy

Nucleation
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Crystallization
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Crystallization

Rates of nucl?a.;ion i
and crystal growth



