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Abstract: In this paper, some properties of fly ash from Udigthermal power plant in Vietham were
characterized by using several techniques. The mabwgy and chemical composition of fly ash were
characterized by SEM-EDS. The properties of pasietere studied by particle size distribution. @xuhases
were characterized by X-ray diffraction (XRD) te@jue, the characteristic surface species of thepkamere
studied by FT-IR spectrum. Thermal analysis (TGJ aitrogen adsorption-desorption isotherm were ueed
determine the unburned carbon and the surfaceohtba sample, respectively.
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1. Introduction

Thermal power is still an important power in mamountries [1-3]. Uong Bi thermal power plant o
of the biggest power stations in Vietham. This plgenerates about 1000 MW of power, and produdasa
amount of fly ash (a waste solid) as a byprodubie Tanagements of fly ash remain a major problem in
Vietnam and many countries. Generally, fly ashispased as landfill in the fulfilment of dams aaddons, or
is being used as sorbent, catalyst, constructidenah[2-6] In Uong Bi thermal power station, largmount of
fly ash is not used and this requires disposal.

The application of fly ash is closely relatedtsoproperties. Therefore, the properties of 8hes have
been considered for their eventual applicationswvéi@r, the characteristics of fly ashes from theénpoaver
plants in Vietham appeared in the literatures arg limited.

The main objective of this study was to acchescharacteristic of fly ash from Uong Bi thermalygr
plant in Vietnam.

2. Experimental section
Material

Fly ash was collected from Uong Bi thermal poyéant where located in Quang Ninh province,
Vietnam. The samples were dried in an oven at°@for 24 h, and stored in a sealed jar at room &atpre
for experiments.

Characterization of fly ash

Scanning electron microscopy (SEM) and EDS spattof the sample were carried out in a S-5000
FESEM-EDS (Hitachi, Japan) at an accelerating geltaf 25 kV. X-ray diffraction was performed in auRer
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D8-Advance diffractometer (Germany) using Ni fitldr Cu Ka =1,5406 A, with 28 range of 20-70 The

texture properties of the samples were evaluatautbygen adsorption-desorption isotherm which redmn a
conventional volumetric nitrogen adsorption appsatMicromeritics ASAP2420, USA). To remove
preadsorbed gases, a degasification step wasdtamteunder Mflow for 6 h before the adsorption-desorption
analysis. The specific surface areas of the médeniare calculated using the Brunauer-Emmett-Tre(IBBET)
method in the relative pressuf@®y) range of 0.030.1. Thermogravimetric (TG) curve was obtained veith
analyzer (Thermo Plus TG-DTA 8120, Rigaku, Japamii flow with a rate of 300 mL/min. For TG anabys
the samples (mass of ca. 10 mg/sample) were h&atedca. 30 °C to 1000 °C at a constant rate oC&nin.
Fourier transform infrared (FT-IR) spectra of tlaenples were recorded using IRPrestige-21 FT-IRnj8dzu,
Japan).

3. Results and Discussion

SEM image of fly ash in the Fig. 1 indicated tkiaé¢ typical aspect of globules is close to anlidea
sphere in shape. This result is in good agreeméhtprevious report [7]. The particle size disttion of fly
ash in Fig. 2 showed that fly ash is composedn# fiarticles, about 55% of them below4@ .
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Fig.1. SEM image of fly ash. Fig. 2. Particle size distribution of fly ash.

The chemical composition of the fly ash usually efegs on their sources. In this study, elemental
composition was verified using an energy disper&ilxS. The results in the Fig. 3 and Table 1 cordafrthat
the predominant elements in the sample were carbapgen, silicon, aluminium, and iron in various
compounds. Lower contents of the elements potasditemium were also observed. This result is imdjo
agreement with XRD result which showed in the FigXRD pattern of the sample indicated that thenmai
compounds in the fly ash were hematite, mullitej gonartz. The results in this study showed theifsigmt
difference between the chemical composition ofadbhes which produced from the combustion of codl an
biomass [8].
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Table 1. Elemental composition of the fly ash .
Element Wt% Element Wit% &8 |o
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Fig. 3. EDS spectrum of fly ash.




Dao Sy Duc /Int.J. ChemTech Res.2014,6(5),pp 2656-2659. 2658

Thermal analysis was carried out under air flavoider to find out the content of unburned carivon
the fly ash. The result in the Fig. 5 indicated tfyaash was stable under ca. 625 about 17% of the sample
was unburned carbon. This result confirmed thautiteurned carbon content in the fly ash used mghidy is
relatively high. However, this sample has low scefarea, ca. 7.59%g (Fig. 6). Because of low surface area,
this is necessary for modification of fly ash befoising this material as an adsorption or a catfy3,10].
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Fig. 4. XRD pattern of fly ash.
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Fig. 5. TG curve of fly ash. Fig. 6. N, adsorption-desorption isotherm of fly ash.

The FT-IR spectrum of fly ash in Fig. 7 showed aaar band between 3500 and 3000"cmhich can
be attributed to surface —OH groups of —Si-OH amisbebed water molecules in the surface. A peal6a0 1

cm’ in the spectra of the sample is assigned to bgndinde ©Oo_y) of water molecules [10]. The main

absorption band of the valence oscillations of gheups Si-O-Si in quartz appears with a main atisnrp
maximum at 1073 cih A peak at 440 crhattributed to Si-O-Si bending [10].
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Fig. 7. FT-IR spectrum of fly ash.
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4. Conclusions

Fly ash from Uong Bi thermal power plant was chtmarzed by SEM, EDS, XRD, TG, nitrogen

physisorption, IR techniques. Those results in shigly are important to modify and use fly ash fidong Bi
thermal power plant as a useful solid waste.
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