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Abstract Glass was fabricated by using refused coal ore obtained from Dogye coal mine in Samchuk. We additionally
used soda ash and calcium carbonate as raw materials to make a glass with the chemical composition of soda-lime glass.
And the properties of glass were measured when limestone was used as natural raw materials instead of calcium carbonate
as chemical raw materials. Transparent glass was fabricated by melting raw materials at 1550°C for 1 hr in an electrical
furnace. The various kinds of glass samples were fabricated according to the kinds of refused coal ore and glass cullet.
The optical properties of transmittance and color chromaticity were measured by UV/VIS/NIR spectrometer and the thermal
properties of thermal expansion coefficient and softening point were measured. Transparent glass with the transmittance of
over 70% in visible range was fabricated by using normal refused coal ore and black colored glass with the transmittance
of 0~35% was fabricated by using shell type refused coal ore. Therefore, it is concluded that refused coal ore can be used
for raw materials to manufacture secondary glass products such as a glass tile and foamed glass panel for construction
material.
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Table 1
Chemical composition of refused coal ore and raw materials (wWt%)
SiO, ALO; CaO MgO Fe,O; K,0 Na,0O MnO TiO, SO, Cr,0

Refused coal ore (Normal): CN  81.1 12.0 0.06 0.28 0.51 3.36 0.18 0.003 0.51 1.96 -
Refused coal ore (Shell): CS 70.7 18.5 0.23 1.14 3.37 3.68 0.21 0.05 1.74 037 -
Limestone (Chungju) 0.57 0.12 54.0 0.73 0.03 0.03 0.04 - - - -
Cullet (White) 72.2 2.32 10.7 0.19 0.03 0.18 14.1 0.003  0.02 0.12 -
Cullet (Green) 71.3 2.00 9.46 1.99 0.30 0.75 13.4 - - 0.10 0.15
Cullet (Brown) 72.6 2.00 10.5 0.20 0.26 1.20 13.1 0.01 0.04 0.08 0.01
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Table 2
Batch composition of glass

Chemical raw materials

Natural raw materials (NM)  Commercial green glass

Raw materials Main (G
components
Cullet20%  Cullet40%  Cullet20%  Cullet40%  Cullet 40 %

Refused coal ore Si0,/AL O, 40.8 30.6 40.7 30.5 -

Soda ash Na,CO; 13.8 10.3 13.8 10.3 11

Calcium carbonate CaCoO;, 93 7.0 - - -

Magnesium sulfate ~ MgSO, 43 33 4.1 3.1 -

Silica sand SiO, 11.7 8.8 11.8 8.8 35

Limestone CaCoO; - - 9.6 7.2 4

Dolomite CaCO,/MgCO, - - - - 8

Feldspar Na,O0/K,0/Al 0,4 - - - - 0.5

Sodium sulfate Na,SO, - - - - 0.5

Colorant, etc. Fe,0,/Cr,0; - - - - 1

New glass total 80.0 60.0 80.0 60.0 60.0

Cullet 20.0 40.0 20.0 40.0 40.0

Total 100.0 100.0 100.0 100.0 100.0
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Fig. 1. Experimental procedure for preparing glass samples.
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Fig. 2. TG/DTA curve of refused coal ore.
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Fig. 3. Photograph of melted glass samples by using refused coal ore: (a) CN-CM-W20, (b) CN-CM-G20, (c) CN-CM-G40, (d) CS-
CM-W20.
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Fig. 4. X-ray diffraction pattern of melted glass samples by using refused coal ore: (a) CN-CM-W20, (b) CN-CM-G20, (c) CS-CM-
W20, (d) CS-CM-G20.
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Table 3
Light Transmittance and chromaticity of glass samples
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