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Abstract : The coal is a useful industrial resource for a long time. However, coal waste is generated by the mining process. Coal
wastes are the main cause of pollution in the surrounding environment, and the amount of coal waste is set at hundreds of millions
of tons. Significant amounts of these components in the coal waste are SiO, and Al,Os, which is also the main source of zeolites
useful in various industries. This study is that the synthesis-zeolite was prepared from coal waste and properties and adsorption
performance of synthesis-zeolite were compared with commercial zeolite. The synthesis-zeolite is showed similar properties to
the commercial zeolite and also showed excellent adsorption performance against atmospheric pollution induced gases (CO»,
Toluene, SO, etc).
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Figure 1. An image of the coal waste.

Table 1. Characterization of the coal waste by XRF

Component wt%
Si0, 55.71
AlLO; 34.13
Fe203 2.81
TiO, 1.53
CaO 0.13
MgO 0.48
Na,O 0.15
etc 5.06
Total 100.00
Si0,/Al,O3 mole ratio 2.77
Milling of Coal waste Analysis
(under 30 mesh size) (XRF)
Fusion at 850 °C
(Coal waste + NayCO3)
Aging
(Coal waste of fusion state +
NaAlO, + seed)
Crystallization
Filtration and washing
Drying
Analysis

Syn-zeolite

Figure 2. Manufacturing process of syn-zeolite using coal waste.

(XRF, XRD, SEM, etc)
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Figure 3. XRD patterns of zeolites (commercial zeolite 4A type and
syn-zeolite 4A type using coal waste).

Table 2. Chemical composition of zeolites by XRF

Component | ol )| o wasto (utry
Si0, 44.76 44.15
ALOs 39.99 37.87
Na,O 14.86 12.39
TiO, 0.02 1.62
CaO 0.02 0.21
MgO 0.26 0.46
Fe 05 0.04 1.77
etc 0.05 1.53
Total 100.00 100.00
Si0,/Al,0; mole ratio 1.90 2.00
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Figure 4. An image of syn-zeolite 4A type
using coal waste.

Table 3. N, adsorption-desorption isotherm of syn-zeolite 4A type
using the coal waste

Zeolite 4A type Syn-zeolite 4A type
(commercial) (coal waste)

BET sutz‘falee area 5.90 28,67
(m”g")

Pore size 29.91 7.62

(nm)

Pore volume 0.04 0.06

(cm” g7)
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Figure 5. SEM images of zeolite 4A type.
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Figure 6. CO, adsorption of zeolites (commercial zeolite 4A type
and syn-zeolite 4A type using coal waste).
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Figure 7. Performances of adsorption for VOCs and stinking gases (commercial zeolite 4A type and syn-zeolite 4A type using coal waste).
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