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Glass/ wfa

Chemical Invention.
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& Glass is one of the most important Pre-historic

& First evidence of Glass is around 5600 years old
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& Oldest remains of Glass are found in Egypt and
Mesopotamia.
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& Glass is used for making different types of objects
such as window pan,bottles, jars, lens etc

el ST TEHTA T T bl o |AE Sid fageat &
9T, Siael, 0 SIS o § foRam ST 2




&

@Y vER

Silica , Sodium Carbonate and Calcium Carbonate are
main components of Glass.
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MANUFACTURING OF GLASS
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& Metallic oxides are added to obtain coloured Glasses.
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& Toremove Green colour from Glass due to presence of
Iron ions, Manganese Oxide is added .
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& Molten glass is cooled slowly and uniformly. The
process of slow and uniform cooling is known as
annealing
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Soda Glass or Soda-Lime Glass or Soft Glass L]VE
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e Itisthe most common variety of glass.
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e Itis prepared by heating sodium carbonate and silica
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¢ Itisused for making windowpanes, bottles and bulbs
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Soda Glass or Soda-Lime Glass or Soft Glass

HIST shiel a1 QST AEH hid o1 UG, whid

Soda lime glasses have a typical composition (wt%)
T THUT B TH WhI Brar 2-
70% Si0,,10% Ca0,15% Na,O
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Potash Glass or Hard Glass LI VE]
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& It consist of Potassium Silicate in place of Sodium Silicate.
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@& Itismore heat Resistant.

T 1fer aruRiEt ger 2l

& Itisusedin making test tubes.
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Photochromatic Glass LIVE 3
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@& A glass that turns dark in sunlight is known as
photochromatic Glass.
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@& Silver Chlorideis used to make Photochromatic Glass
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PHOTOCHROMIC LENS
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Borosilicate glass ( Pyrex Glass) LIVE

Its components are Silica, Boric Acid, Aluminium Oxide,
Potassium Dioxide and Sodium Dioxide.
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Borosilicate glass is resistant to chemicals and shocks and
has a very low expansion upon heating
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Borosilicate glass ( Pyrex Glass) [LIVET]
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& Thisglassis known as Pyrex Glass/ Borosil Commercially
TR UTENaRT hiel/SRITAe shiel ot et ST &)

& Borosilicate glass is resistant to chemicals and shocks and
has a very low expansion upon heating
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Pglcarbonﬁ;as‘it;__c::l Glass £ m

& Polycarbonate is a durable material. Although it has high
impact-resistance but it has low scratch-resistance.
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FIdt €, UXq AT | W= ST Hehell B

@& Therefore, a hard coating is applied to polycarbonate

eyewear lenses and polycarbonate exterior automotive
components.
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Pglcarbonate Glass ( _) m
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@& Non Breakable Spectacles are made from polycarbonate
Glass.
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& Therefore, a hard coating is applied to polycarbonate
eyewear lenses and polycarbonate exterior automotive
components.
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Lead Crystal Glass (Flint Glass) LIVER
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@& Flint commonly called crystal, is a variety of glass in which
lead replaces the calcium content of a typical potash glass.
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& Flint Glass contains typically 18-40% (by weight) Lead(II)
Oxide (PbO).
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Lead Crystal Glass (Flint Glass) LIVE]
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@& Titanium Oxide and Zirconium Oxides are alternatively

used instead of Lead Oxide because Lead poisoning may
occur due to high percentage of Lead.
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Lead Crystal Glass (Flint Glass) LIVE]
_ e () s

& Titanium oxide and Zirconium oxides are alternatively used
instead of Lead Oxide because Lead poisoning may occur
due to high percentage of Lead.
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Crookes Glass/sas @i ){/ _) LIVE }

& This glass is made by adding rare earth metal oxides such as
Cerium Oxide.
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@& It protects from harmful ultraviolet rays hence used in
making lenses.
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Xena Glass /Sion g (_) LIVE 3

& This glassis mainly mixture of Barium and Zinc Silicate.
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@& It is mainly used in making apparatus and Jars for Carrying
Chemical reagents
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Quartz Glass / @arést wia () 1 IVE

& Itis also known as Silica Glass because it consists of mainly
Silica.
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@& It is used in making Ultraviolet lamps because it do not
absorb ultraviolet light at all

THRT THHTA TS deel o § FoRaT STt 81 ifer I8 e fetont
1 fereeget oft aragiiiy T et €1

19,




Cadmium Sulfide
Gold Chloride
Cobalt Oxide
Manganese Dioxide
Nickel Oxide
Sulfur

Chromic Oxide

@ Uranium Oxide

£
Metals Used to Impart Color to Glass ( _b LIVE

Yellow

- Red

— Blue-Violet

Purple
Violet
Yellow -Amber

Emerald Green

Fluorescent Yellow, Green

)
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Metals Used to Impart Color to Glass ( _b LIVE

Iron Oxide — Greens and Browns
Selenium — Oxide Reds

Carbon Oxides - Amber-Brown
Antimony Oxides - White

Copper Compounds — Blue, Green, Red
Tin Compounds — White

Lead Compounds - Yellow

Manganese Dioxide - A "decoloring" agent

g Sodium Nitrate - A "decoloring" agent




N
Metals Used to Impart Color to Glass ( _b LIVE

Q1.

Ans:

Q2.

Ans:

Q3.

Ans:

Q4.

Which metal oxide gives red colour to the glass?
Cuprous oxide

Which metal oxide gives blue colour to the glass?
Cobalt oxide

Which metal oxide gives yellow colour to the glass?
Cadmium

Which metal oxide gives brown colour to the glass?

Ferric oxide
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Metals Used to Impart Color to Glass ( _b LIVE

Q5.

Ans:

Q6.

Ans:

Q7.

Ans:

Broken glass pieces used in tank furnace for the
manufacturing of glass is:

Cullet

Chemical formula of glass:

Na20.Ca0.6Si02.

Which glass is used in making decorative glassware?

Lead crystal glass
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Metals Used to Impart Color to Glass ( _b LIVE

Qs.

Ans:

Q9.

Ans:
Q10.

Ans:

Glass, which can shatter into jagged shards when broken?
Tempered glass
Tempered glass is a kind of:

Safety glass

Borosilicate glass is also called:

Pyrex glass




THE CHEMISTRY OF COLOURED GLASS

Glass is coloured in 3 main ways. It can have transition or rare earth metal ions added; it can be due to colloidal particles formed in the glass; or
it can be due to particles which are coloured themselves. This graphic shows some of the typical chemical elements that are used to colour glass.

COMPOSITION  *

Si0, 70-74% _ !

SILICON DIOXIDE ; i { | | \ |
CaO 10-14% ' ' '

CALCIUM OXIDE IRON-SULFUR COPPER CHROMIUM NIGKEL GOLD COPPER-TIN
Fe Fe-S cr3 Au Cu-Sn

Na,012-16%
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SODIUM OXIDE
NESE COBALT RANIUM NEODYMIUM
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Soda-lime glass is the
most common glass
These are typical colours, and can be affected by the type of glass as well as the concentration of the colourant.
Combination with other elements and compounds can also have an effect on the final colouration of the glass.

type, making up an
estimated 90% of all
manufactured glass. Its
uses include containers,
windows, bottles, and
drinking glasses. The
above percentages are
a general composition
only; other compounds
are also presentin
smaller amounts.
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