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Abstract 209G

The objective of this research was to synthesize the colors in glass so they are suitable for
producing extensive artwork and handicrafts. Also processing the local sand under high melting
point temperatures with chemical additives, in order to produce the highest quality of glass. The
result of glass, processed with various chemicals added, can be shown as follows:

By adding cobalt (1) oxide (Co,0;) at different concentrations, it was found that the
density of glass tended to increase according to the concentration of cobalt (111} oxide, UV visible
light absorption of the glass tended to increase according to the increased addition of cobalt (I1I)
oxide. The sound wave speed, lengthwise and crosswise of the glass sample was found to be
7 decreased, which affected elasticity and hardness (H) and the attenuation coefficient tended to
decrease according to the increase of cobalt (IIT) oxide. Poisson’s Ratio of glass sample tended to
Vremain stable, when adding quantities of cobalt (III) oxide.

By adding iron (1I1) oxide (Fe,0, ) at different concentrations, it was found that glass’
yellows and greens were deeper in color, according to the increase of iron (II1) oxide. The UV
visible light absorption of glass was tested and it was found that the glass sample with 3 % by
mole iron (111) oxide had the best UV visible light absorption. The density of glass increased
according to the quantity of iron (111) oxide added. The clasticity attributc decreased according to
the quantity of iron (1I1) oxide added.

By adding cerium (II) oxide (CcO, ) at different concentrations, it was found that with
the concentrations of cerium (I}) oxide at 0.530% and 1.25% by mole. the glass samples were
yellow, which absorbed bluc at wavelength 450-480 nanometer. and with the concentiations of
cerium (I11) oxide at 3.75% and 5.00% by mole, the glass samples were red-brown which was due
" to the absorption of green blue light at wavelength 480-500 nanometer which was consistent with
the spectra of UV visible light glass absorption at wave lengths of 450-500 nanometer. The
~ density of glass increased according to the quantity of cerium (11) oxide. The sound wave speed,
hardness and elasticity were decreased due to the quantity of cation inside the glass structure
being increased and an ion of cerium oxide replaced the connector between Si-O tetrahedral, thus
leading to destruction of some parts of the network and atoms that adhered to each other, were

powerless. The density of glass increased because Si was replaced with atoms of Cerium that had
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more atomic mass. In the process, Poisson’s Ratio was increased because of the strain occurring
from shrinkage inside such a large amount.

By adding cerium (II) oxide (CeOz) at different concentrations, it was found that the
appearance of glass, which was made from Moon River sand, and the glass which made from
silicon, without adding cerium (II) oxide (CeQ, ), tended to be transparent but when cerium (II)
oxide was added with a concentration 0.05% and 1.25% by mole, the glass became yellowish and
brownish, at concentrations of 3.75% and 5.00% by mole, respectively.

It can be seen from the study that when the concentrations of cerium {II) oxide were
0.50% and 1.25% by mole, the glass sample was yellow, which occurred due to absorption of the
blue ray, at wavelengths of 450-480 nanometers. When the concentrations of cerium (II) oxide
were 3.75% and 5.00% by mole, the glass samples were red-brown due to the absorption of blue-
green rays at wavelengths of 480-500 nanometers. Such data was associated with the spectra of
UV visible light, glass absorption at wavelengths of 450-500 nanometers. The density of glass
increased when Si was replaced by atoms of Cerium that had more mass. Meanwhile, the
Poison’s Ratio tended to be increased. due the strain occurring from inside shrinkage of the large
amount. The sound wave speed. hardness and clasticity were decreased due to the quantity of
cations inside the glass structure being increased and an ion of cerium (1) oxide replacing the
connector between Si-O tetrahedral, thus destroying some parts of the network and the atoms
adhered to each other, were powerless.

With the addition of neodymium (I oxide € Nd,O ) at different concentrations. it was
found that without the neodymium (I11) oxide. the glass content was not colored but when

-neodymium (I1I) oxide, with concentrations of 0.50%. 1.00%. 2.00% and 3.00%, by mole, were
added, the glass color began to change to purple and the concentration of color increased
according to the quantity of neodymium (III) oxide added. The density of glass sample increased
according to the quantity of neodymium (III) oxide added because the quantity of heavy metal

" ‘Oxide was increased as a component of neodymium (III) oxide and. Si with an atomic mass of 28

was replaced with Nd which had an atomic mass of 144. This led to an increased density. When
considering the elasticity attribute of the glass sample, which was made from the Moon River

sand and SiO, , the elasticity attribute was decreased according to the increase of neodymium Im

oxide quantity because atomic mass of neodymium (I1) oxide which had increased. absorbed
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some of the sound waves and Poisson’s Ratio of glass sample tended to increase when the
quantity of neodymium (IIT) oxide was increased. When considering the hardness of the glass, it
tended to decrease when the quantity of neodymium (II1) oxide was increased.

By adding-erbium (I1I) oxide (Er203 ), at different concentrations, it was found that the
glass content withoﬁt added erbium (III) oxide, was colorless and with added erbium (I11) oxide at
concentrations of 0.50%, 1.00%, 2.00% and 3.00% by mole, the glass color began to change to
pink and the concentration of color tended to be increased according to the increase of erbium
(1I1) oxide quantity because the quantity of heavy metal oxide which as a component of erbium
(I11) oxide was increased. Si with an atomic mass 28 was replaced with erbium (III) oxide which
has an atomic mass 167, this led to an increase in the density of the glass. When considering the
elasticity attribute of glass sample, the elasticity attribute was decreased according to the increase
of erbium (III) oxide because the quantity of erbium (III) oxide was increased in the glass
component and so it could absorb sound wave increasingly. Thus the speed of sound wave
reflection and attenuation coefficient would decrease according to the quantity of erbium (IIl)
oxide. Meanwhile, Poisson’s Ratio of glass sample tended to be increased when the quantity of
erbium (111) oxide was increased. When considering the hardness of the glass, it tended w0 be
decreased when the quantity of erbium (111} oxide was increased.

By adding titanium (1I) oxide ( TiO, ) and lead oxide ( PbO, ) at different concentrations.
it was found that the physical attributes of glass in the casc of adding titanium (1I) oxide affected
the occurrence of sparkling of the glass and the glass changed to be vellowish. This color
deepened when the quantity of titanium (11) oxide was increased. However. in the case of adding
lead oxide, it produced the sparkling on the glass but it did not affect the color change when
- adding more lead oxide. The glass sample absorbed rays in the range of UV-A and when the
quantity of titanium (II) oxide was increased, the capability of absorption was increased. In the
same way, when lead oxide was added to the glass sample, it was found that the glass could
absorb rays in the range of UV-A and when the quantity of lead oxide was increased, the
capability of absorption was also increased. The Relative Refractive Index of the glass sample
with the addition of titanium (II) oxide between 0-6%, by mole. gained by 1.5298-1.5652 and the
Relative Refractive Index of the glass sample increased with the addition of a quantity of titanium

(I1) oxide. The Refractive Index of the glass when adding lead oxide by 0-2% by mole. gained at
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1.5298-1.5534. The Refractive Index also increased according to the quami‘ty of lead oxide
added.

The density of the glass sample with the addition of titanium (Il) oxide increased the
same as lead oxide, when the quantity was increased. The elasticity attribute of the glass sample,
prepared by adding titanium (II) oxide, tended to increase when the percentage of titanium (11
was increased, furthermore, the attenuation coefficient also increased and it was also found that
the hardness was increased when the quantity of titanium (I1) oxide was increased. The elasticity
attribute of the glass sample prepared by adding lead (II) oxide tended to decrease and the
hardness of the glass decreased when the quantity of lead (IT) oxide was increased.

From the study results that BaO and Bi, O, affects the color of bismuth-lead borosilicate
and barium. Concerning the physical attributes, it was found that barium-lead Borosilicate glass
was transparent and yellowish which was not much different in each percentage, by mole, of BaO
and when considering bismuth- lead borosilicate (Bi,0, ), the density of barium glass - lead
borosilicate increased according to percentage, by mole, of BaO from 2%, 4%, 6%, 8% and 10%,
" by mole. The speed of ultrasonic sound waves, hardness and elasticity modulus of barium-lead
~ borosilicate glass and bismuth — lead borosilicate increased according to pereentage by mole of
BaO and Bi,0, . respectively.

From the study of the concentration of V,0and TiO, - effects of potassium borosilicate
and sodium borosilicate on the glass attributes. Concerning the physical attributes of potassium
- borosilicate and sodium borosilicate by adding titanium (1) oxide and vanadium oxide n
~ different amounts, it was found that the glass color was a deeper vellow-green. according to the
quantity of V,0, and the glass was transparent according to the quantity of TiO, added. The
- capability of UV-visible absorption could be measured in 2 wavelength ranges of 190-326 nm.
and 327-400 nm., the highest UV visible light absorption was at 327 nm. The percentage of UV
. visible light absorption increased according to the quantity of the compound in wavelengths at

©400-1100 nm. Glass A, at 0.5 mole% had the highest absorption. Glass B, was similar to A, . As
- for Glass A,andB,, the absorption could be measured at wavelengths of 190-350 nm and the
highest UV visible light absorption was at 310 nm. Glass A, at 0.1% mole. Glass B,at 0.7
mole% could absorb the highest UV visible light at wavelengths of 400-1100 mn. When

Comparing the 2 groups (A, A, ,B,,B,)at wavelengths of 400-1100 nin, it was found that
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Glass A4, could absorb at a higher rate than Glass B, ,B,. The density tended to increase
according to the quantity of V,0, and TiO, added, and the percentage by mole, because the
compound is dispersed in the glass content increasingly, thus increasing the density. The speed of
the lengthwise sound waves, the speed of the crosswise sound waves and attcnuation coefficient
tended to decrease according to the quantity of V,0, and TiO, and the percentage by mole. The
speed of the ultrasonic sound waves, elasticity, and the hardness of the potassium borosilicate
glass and sodium borosilicate glass tended to decrease according to the quantity of V,0 and
TiO, added and the percentage by mole, because the densc compound was dispersed in the glass
content increasingly, thus increasing the density. The concentration of components in the glass
structure by separation of tetrahedral of SiO,, atoms of Oxygen in glass structure, assembly of
tetrahedral chain and cationic radius such as V5+ , Ti2+

Poisson’s Ratio (4 ) of potassium borosilicate glass was 0.172 and sodium borosilicate
glass was 0.205.

From the study of the concentration of antimony oxide (szo3 } and lead oxide ( PbO Z)
effecting to manganese, soda, lime, lead, silicate attributes. Concerning the quantity of Antimony
oxide effecting to manganese, soda, lime, lead, silicate attributes via UV visible light absorption
““and Luminescence Spectrophotometer. it was found that. antimony oxide produced glass content
that was colorless in manganese and it peaked during low UV visible light at wavelengths
averaging 420 nanometers, it came from the transition of electrons from 6Alg(s)—>4T2p(G).
Without antimony oxide, it produced glass content with pink and purple in manganese (111 and tt
peaked in UV visible light phase at wavelengths of 492 nenometers. The width and high
concentration came from the transition of electrons from ’ Eg —> 5T2 . During UV visible light
* of manganese (II) and manganese (III), it came from clectron transitions in the way of charge
transfer from 02“ —> Mn3+ [{Ys} 02_— —> Mn2+

From the study of concentration of BaO, Bi,0,, TiO, and PbO, cffecting to cobalt,
soda, lime, alumina, silicate

From the test melting of glass, of various kinds, including cobalt, soda, lime, alumina,
silicate composed of metal oxides in different forms as in the following : BaO, Bi,0,. TiO, and

PbO,, it was found that the glass was clear and transparent, dark blue, and when considering the
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attribute of illumination, in order to test the capability of blocking a particular range of
UV-A light (315-400 nanometer) which was very useful for light-filter glass production, it was
found that glass, when doped by Bi,0,, could block UV-A light the best.- followed by BaO,
PbO, and TiO, , respectively.

From the study, when considering glass forms and using glass content in various
artworks, it was found that, overall, glass products were quite good, or in other words, they were
durable and the price was lower in this country by 3-4 times, against foreign imports. Thus local

glass products are more suitable for use as raw material than imported glass products.





