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Effect of green colour on glass quality
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Abstract

The study of green colour in glass has a special importance on the
glass quality, specially the effect of ferrous oxides content of the
limestone. Results obtained that there was a reduction in green colour
when different ferrous oxide contents in the limestone were added in
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glass production, limestone sources from two quarries, and the first
contains 0.67% ferrous oxide and the second posses less ferrous

oxide.

Reduction of green colour showed higher transmittancel2% and it

could be suggested that reduction of ferrous oxides content in the
limestone is of special importance on the optical properties of glass.
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Introduction

The study of raw material of glass
industry has become of great importance for
glass quality as well as the economic
importance of providing local sources of raw
material for this industry.

Although, national studies and reports
available[1,2] had shown that raw material
from certain districts local causes defects in
glass manufactured, specially the presence
of green colour as a result of the presence of
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ferric oxides in limestone used in glass
manufacturing.

Studies available on the effect of ferric
oxides on the presence of green colour in
glass[3,4] had shown that increase of ferric
oxide content in raw material had increased
the presence of green colour, meanwhile this
causes decreased in demand for the glass as
well as direct effect on the physical
properties of glass[5-7].
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Therefore this research aims to study the
effect of green colour on the transmitivity of
glass, and study the possibilities of reducing
green colour in glass produced, as well as
the necessity of finding new quarries for
limestone with lower ferrous oxide contents.

Treatment of Green Colour in Glass

Green colour in glass could be reduced
by several methods [8], and it could be
concluded as follow:

e Physical Methods: This method depend
on the addition of colouring materials to
complement the green colour, the glass
produced is colourless with low
transparency [9-14]. The most important
additive are selenium oxide, cobalt
oxides.

The quantity of these additives depends
on the amount of ferric oxides present in
raw material used in glass manufacturing.

e Chemical Method: In this method, ferrous

oxides converted to ferric oxide by

oxidation. Ferric oxides cause less intensity

of green colour than ferrous oxides [8-11, 13

and 14]. Glass produced will be of lower

green colour intensity, with minimum effect
on glass transparency.

The most important agents used in
this process are:

NaNO; or KNO3 + As,03

NaNO; or KNO3; + Ab,O3

NaNO3; or KNO3 + Na,SO3

MnO,  (Manganese oxide)
CeO, (Cerium oxide)
Nd,O3  (Neodymium oxide)

e Physicochemical Method: These methods
depends on the addition of colouring agents
which compliment the green colour such as
oxides of selenium and cobalt, as well as the
oxidation of ferrous oxide to ferric oxide by
using oxidative agents such as sodium
nitrate[8,9,11,13and14].
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Transmittance of colourless glass

Light transmitivity through glass, is
the percentage of the intensity of light
transmitted to the intensity of light incident
on glass surface. Part of light intensity will
be lost as a result of absorption or reflection
of light[13,15].

Glass appears colourless when transmitivity
increased at wave length(400-700) nm. This
could be due to:

e The stature of the glass, as is the case
with other materials, results in the
appearance of distinct absorption bands,
which is consequence of electronic transition
from its initial state and is called the
fundamental absorption band.

e Presence of coloured impurities in the
glass such as ferric oxide which causes
effect on transmitivity.

Therefore it could be concluded that
transmitivity effected either by the structure
of glass or the presence of colouring
impurities. Increasing of these impurities has
an adverse on the quality of the glass and its
physical and chemical properties.

Experimental procedure
There are three glass samples used in

this research

Sample 1 (GIRIOO) Government Industrial
Research  Institute,  Osaka/Japan
Standard Glass

Sample 2 Glass prepared from limestone
with lower ferric oxide content from
the second quarry.

Sample 3 Glass prepared from limestone
with higher ferric oxide content from
the first quarry.

Transmittance of these samples were
measured by spectrophotometer type
LAMBDA-9  PERKIN-ELMER  range
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(300 -800) nm.

The chemical analysis for the limestone was
carried out in the laboratory of directorate
general of the geological survey and
minerals investigation.

Results and Discussion

Average measurement of transmitivity
for the three glass samples by
spectrophotometer at (360-740) nm were
presented in Table 1.

Tablel: Transmittance for three glass
samples (1, 2, and 3)
Samples Average
Transmittance %
1 91.93
2 84.75
3 72.87

Fig.1 presents the relationship between
transmittance against wavelength for the
three glass samples, transmitivity were
calculated at range of wavelength (400-
700)nm.
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Fig.1: Variation of transmittance with the
wavelength of the three different glass samples.

An increase of about 12% in transmittance
has been observed for glass samples
prepared from limestone with lower ferric
oxide content of the second quarry than
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those of glass samples of limestone with
higher ferric oxide content of the first
quarry. This was due to the reduction of
green colour in glass. we see that
transmittance is approximately constant for
sample 1 and 2. for sample 3 note the
presence of a jump at the wavelength
(700nm ) and we think it is because of a
defect in the manufacturing of glass

We can see a clear difference of the
transmittance of the glass samples because
of the different content material. The
transmittance of sample (1) is more value
than that for sample (2) and (3).

Lose of 8%, 4% for each surface
transmittance lose was calculate as:
R = (n-1/n+1)*= 0.04 (1)

where

R = Reflection = 4% on each surface

n = Refractive index = 8% reflection on both
surfaces

n = about 1.5 for most common crow glass

Chemical analysis of the three glass samples
are shown in Table 2.

Table 2: Chemical analysis of the three
different sample of glass

Constituents | Sample | Sample | Sample
1 2 3
% CaO 9.990 55.13 54.29
% Fe,O4 0.008 0.04 0.15
% SiO, 72.400 0.71 0.88
% Al,O; 1.430 0.65 0.49
% MgO 1.890 0.28 0.37
%LO.Il | - 43.20 43.26
% Na,O 3.040 | - | -
% K,O 0500 | - | -
% As,03 0.200 | ------- | -
Conclusions
We conclude from above data the
following:

o Limestone from different place differ in
ferric oxide content
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e The quality of glass affected by these
differences specially the presence of green
colour.

o It will be of great importance to find raw
material for the glass industry with
minimum content of ferric oxides. Though,
it must be noted that ferric oxide content in
limestone of the second quarry is equal
0.04% and for the third sample limestone of
the first quarry is 0.15%.

e Increasing ferric oxide content leads to
diminish light transmission.

e Calcium oxide for sample two causes an
increase of transmittance of glass from
72.87% to 84.75%, the transmittance of
standard glass is known to be 91.93%.

e Decreasing ferric oxide content by use of
mordant or colourings materials lead to an
increase in the cost of production of the
glass and loss in foreign in currency.
Therefore it will be of special importance of
finding local resources for limestone.
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