1. Glass:

Structure of Silica:

Nanocrystalline Solids

Oxygen anion
Silicon cation
Silicate Structural Units:
Number of Structural unit Structural Charge balance Examples of
oxygen ions formula mineral
shared
0 Island (SiO)* Si +4 Olivine
(ortho) (@) -8 (Mg, Fe),SiO,
Net -4
1 Island (Si,0,)% Si  +8 Hemimorphite
(pyro) o -4 Zn,Si,0(OH), H,0
Net -6
2 Single (Si0;)* Si +4 Enstatite
_ - o -6 MgSiO,
Net -2 Beryl
Be,AL(SiO;),
chain Ring (Si05)> Si o+
o -6
Net -2
2% Double (Si,O4,)* Si +16 Tremolite
Qs 222 (Asbestos)Ca,Mgs(OH),
Net -6 (510yy),




Sheet

Si

+8

Muscovite

(Si,05)* O -10 (Mica)
- - Net -2 KAI(OH),.
_ _ (Si3ADOy,
4 Three- dimensional (510, )0 Si +4 Quartz
(@) -4 SiO,
network Net 0 i

Glass-ceramics Composition

* Pyrex

— 80% Si02, 14% B203, 4% Na,O
* Fused Silica

—99.8% SiO2

Tsoft (Pyrex) < Tsoft (Fused Silica)
* Portland Cement

—C3S: 45%

—C2S:30%

- C3A: 10%

— C4AF: 8%

— Others (Binders): 7%

POLYMERS: THERMOPLASTICS VS THERMOSETS

II.

* Thermoplastics:

little cross linking

ductile

soften w/heating
polyethylene
polypropylene
polycarbonate
polystyrene

* Thermosets:

large cross linking

(10 to 50% of monomers)
hard and bridle

do NOT soften w/heating
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Long Chain Polymers

* Plastics— Random orientation of long chain molecules

vulcanized rubber, epoxies, polyester resin, phenolic resin, bakelite




* Fibers— Alignment of chains

* Elastomers— Long chain molecules with rubbery behavior

Name Monomer Structure Uses
R1 R2 R3 R4

Polyethylene (Polythene) H H H H Sheets, tubes
and containers
Polyvinyl chloride (PVC) H H H Cl Electrical insulation,
gramophone recorders
Polypropylene H H H CH, Ropes and filaments,
vacuum flask, flash light
casing
Polymethylemethacrylate H H CH; COOCH, Transparent windows
(Plexiglass) and fixture
Polystyrene H H H CsHs As Styrofoam, sound
proofing in refrigerators
and buildings

Ethylene Based Long Chain Polymer
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