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Abstract

Tangsathitkulchai, M. and Tangsathitkulchai, C. (1994). Sintering of Coal Ashes : Effects of Extraction
and Addition of Alkali Glass Materials. Suranaree J. Sci. Technol. 1: 123 - 132.

The role of alkali glass materials on sintering behavior of fly ash from one type of bituminous coal
was investigated. The approach used was to follow the change of compressive strength of fly ash
pellets with temperature, for conditions of extracting the fly ash with 10% HF and direct addition
of sodium silicate and calcium silicate powders. Similar tests were also made on the possible role
of iron in the sintering process by adding iron silicate into the fly ash sample.

Spectrochemical analysis and X-ray diffraction of HF-washed fly ash indicated a reduction
in the amounts of glassy phase materials as well as the alkali constituents. Fly ash pellets showed
maximum compressive strength (~ 400 MPa) at temperature near 1,050°C, while HF-washed pellets
showed almost unmeasurable strength over the same temperature range.

For temperatures below 1,000°C, the addition of alkali glasses yielded greater sinter strength,
with sodium silicate giving higher strength than calcium silicate addition. However, at higher
temperatures, alkali glass addition could lower the pellet strength, with calcium silicate showing the
larger effect. This strength reduction was ascribed to the formation of crystalline phase materials
which tended to retard the sintering rate. The addition of iron silicate into the fly ash was found
to have negligible effects on the pellet strength. Results from this work have indicated that alkali
plays an important role in affecting the extent of fly ash sintering. Therefore, it is possible to lower
the strength of sinter masses, hence reducing slagging and fouling problems, by mixing calcium
salts with the raw coals.
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Weight precent of equivalent oxide®
1 2)
Sio, 53.5 349
A1203 28.2 42.7
TiO, 1.4 2.9
Fe,0, 63 14.1
MgO 13 0.5
CaO 3.1 0.1
MnO 0.0 0.0
SrO 0.0 0.0
BaO 0.0 0.1
Na,0 0.4 0.1
K,0 2.9 0.2
P,0, 0. 0.0
ZnO 0.0 0.5
50, 09 02
Total 98.0 95.8
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MW SEM Y94

(a) ithaos Upper Freeport

(b) 1aee Upper Freeport i 950°

(¢) tao Upper Freeport sm?; 1,200 %

(d) 18hae8 Upper Freeport afaaa HF T 950"
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X-ray diffraction patterns Y94

(a) 1éhaet Upper Freeport HAnIw@ondamamdl 1,100y
(b) haew Upper Freeport f‘llﬁmmm‘ﬁﬂuaammmfl 1,100°%
(¢) thaes Upper Freeport Wi 1,200°%

(d) have Upper Freeport fidn mEnddnn Wit 1,150"%

(C = cristobalite, M = mullite, A = anorthite, F = hematite)
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