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By ion exchanged to surface of fly ash glass-ceramic in the solution of KNO; holding for 4 h at 300 °C, flexure strength is enhanced 17 %.

ceramic.
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INTRODUCTION

Glass-ceramics, intended for building applications,
constitute a well-developed and widespread way to absorb
glasses obtained from treatment of several solid wastes (like
fly ash)'. The microcrystalline glass material properties
depended on the glass phase volume, nature and the crystal
grain size, crystal size, in the microcrystalline glass, physical
and chemical properties and the structural relationship between
glass phase and crystal>®. Microcrystalline glass surface
modification can be strengthened by coating and ion exchange.
In recent years, research has primarily focused on ion exchange
source liquid potassium salt bath®.

In this paper, the potassium ions of KNOs solution exchange
the surface sodium ion of our preparation fly ash microcrysta-
lline glass was studied and testing the modified microcrystalline
glass mechanical properties and microstructure.

EXPERIMENTAL

All chemicals used in present study were purchased and
used as received without further purification and fly ash glass-
ceramic was obtained by previous report’. In a typical proce-
dure, two kinds of molten salt solution ion exchange, i.e., a
certain amount of pure KNOj; in high temperature furnace
under certain temperature for thermal insulation (the former
is 300 °C, the latter 600 °C), ion exchange for 4 h in the clay
crucible.

The field-emission scanning electron microscope (FE-
SEM) measurements were carried out with a field-emission

| The ion exchange was thoroughly examined by energy spectrum analysis and lots of columnar crystal were found on the surface of glass- |

microscope (JEOL, 7500B) operated at an acceleration voltage
of 10 kV.

RESULTS AND DISCUSSION

Table-1 shows after modified, density and flexural strength
were both higher than before, water absorption is same. At the
same time, the flexural strength of modification A modification
effect can be modified better than modified B and in the volume
density is in turn modified effect, but the difference is not large,
almost no difference from the rate of change.

TABLE-1
MODIFIED PERFORMANCE COMPARISON
Before Modified A Modified B
Modified Measured Change | Measured Change
value rate value rate
Density 27545 277606  1.002 | 2.7658 1.004
Flexural strength
(MPa) 68.42 80.14 1.171 76.30 1.115
Water absorption
rate (%) 0 0 0 0 0

The energy spectra of the modified sample can be observed
as shown in Figs. 1 and 2. Figs. 1 and 2 show modified A and
modified B containing Na components, that the two sample
surface K ion has been replaced by Na ion after modification.

Crystal morphology changes through modification were
shown in Figs. 3-5.
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Fig. 1. Modified A
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Fig. 3. SEM of un-modified sample

Fig. 3 shows the crystalline phases of microcrystalline
glass scattered distribution in the glass phase and particles are
small. Figs. 4 and 5 are in different molten potassium salt
system for ion exchange. The SEM morphology showed the struc-
ture produced marked change, modified in A columnar crystals,
with size of 5 um x 1 um around and meshed together some of
the surrounding elements, while the modified B crystal signifi-
cantly smaller than modified A, but larger than the
unmodified. Crystal become smaller, its mechanical perfor-mance
is lower. Table-1 showed that the modified 1 flexural strength is

18 k0

Fig. 5. Modified B

higher than the 2 modified and unmodified, suggesting reached
certain enhancement effect.

Conclusion

In summery, the ion exchange results showed physical
and chemical properties of modified fly ash glass-ceramics
are higher than the unmodified. Through the microcrystal glass
surface by ion exchange, at 300 °C KNO; solution heat for 4
h, microcrystalline glass surface producing large columnar
crystal by energy spectrum analysis and SEM analysis,
intensity than unmodified increased by 17 %.
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