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Network formers, modifiers and intermediates

Glass network formers

Glass network modifiers

Intermediates




-

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, 35 1 9 | 10
ionic bonding with O N O | E | e
14.00674 | 159004 (189084032 20.1797
\_ Y,
10 17 18
S Cl Ar
Sulfur Chlosine Adpon
32066 35.4527 39948
24 25 26 27 28 35 36
Cl_' Mn | Fe Co Ni Bl_- Kr
SLO06T |51 0580a0| 55945 |52.933200| 586934 79004 | £380
41 2 | 43 [ 44 | 45 | 46 3 | 54
Nb | Mo | Tc | Ru | Rh | Pd I | Xe
Miodviumm Molybdenum | Technetium Ruihaainm Rhedimm Palladiuen Tndins Nennn
92 90638 095.94 (98] 100107 [ 10290550 10642 | 2690447 131.29
73 74 75 76 77 78 85 86
Ta W R_e Os _I_r Pt A_t Rn
1500470 | 15584 | 186207 | 10093 | 192217 | 105078 el | e
88 105 106 107 108 109 110
Ra Rf | Db | Sg | Bh | Hs | Mt
Radinm Actinium (Rutherfordiom | Dubmium Seabarpum Bahrium Hassium Meitnerium
(2260 (2nl) (2062) (263) [262) [265) [2684) (269)
Network modifiers Glass formers Intermediates
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Soda-lime Glass ¥ gu adanis
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Chemical composition Weight%
P S10, 73
Na,O 14
CaO 9
o @ ALO, 0.15
) .-( K,O 0.03
| MgO 4

TiO, 0.02

. : Fe, O, 0.1

.t"a . Na ®Si @0
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Material Percentage
SiO, 80.6
B O 13.0
2 3
Nazf) 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,0 3-5 7,5-11 8,6-10,9
K,0 10-14 5-7 8,7-10
BaO 2,9-8,9
Al,0, <0,05 0,4-3,4 1-2
Zno 0-2 0,9-2,3 2,3-5,5
PbO 25-32
Ca0 2-6 4-6
TiO, <0,05 1-1,7
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Zeit (min)
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Photochromic 90

sunglasses %/\ 80 = —
70 i

AgCl + light — Ag + CI

< 40 7
(transparent) (dark) £ 30 {/

£ 20

2 10

B
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Molar percentage of substance in

bioglass and 139l jo D o) buwg 9 09 o0 o ylgsiwl &
Bioglass type Si0, CaO  Na,O  P,Os  Particle size I IPLES WX | PP 2
A2 40 54 0 6 <S5um
S2 80 16 0 + <S5um

NBG 46 27 24 3 30-100nm
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Bridging oxygen

Non-bridging oxygen
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Nucleation
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Crystallization

Rates of nucI.:aTion ——g
and crystal growth
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