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ABSTRACT

To investigate an effect of phase separation on precipitation characteristics of ZnS microcrystals in ma-~
trix glass, ZnS doped berosilicate glasses for nonlinear optical applications were prepared by melting and pre-
cipitation process. ZnS dopant contributed to phase separation promotion, which increased the phase separa-
tion of the matrix glass within immiscihility region. It was also found that ZnS as phase separation promoter
showed a similar contribution for some selected glass compositions in miscibility region. The precipitation of
ZnS microcrystals occurred in the phase separable glass compositions. The radius of ZnS microcrystals in-
creased with increasing the heat treatment lemperature and Nas0) contents of matrix glass composition.
The ZnS particle sizes, estimated by effective mass approximation ranged from about 30 to 80 A. It was suf-
ficiently small to show quantum confinement effect.
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Table 1. Chemical Compositions (wt%) and Glass
Transition Temperatures {T,) of the Matrix

Glasses
Sample Al A2 Bl B2
510, 525 b2.5 52.5 52.5
B:0, 40 36.25 225 25
Na,0 7.5 11.25 15 225
T, (°C 724 724 665 650
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‘j SI0;, B;0,, Na;CO;

| ball milling, 100rpm, 5hr

—! 800°C, 300min

| 1400°c, 2hr

[
Matrix Glass Powder—i

ZnS powder [

[ 1400°C, 2hr

Mixing J
l
Melting
I
Forming
[

Precipitation Heat 550-700°C, 5-48hr
Treatment

J squeeze quenching

Fig. 1. Flow chart for the preparation of the ZnS dop-
ed glasses by melting and precipitation process.
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Fig, 2. SEM micrographs of the phase separation of
the matrix glasses Al (a) and A2 (h) heat-
treated at 6000°C for 12 h.
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Fig. 4. SEM micrographs of phase separation of glagses
Bl {2} and B2 (b} doped with 3 wt% ZnS and
heat-treated at 650°C for 12 h.
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Fig. 5. Optical absorption specira of Bl glass doped
with 3 wt% ZnS and heat-treated at various
temperatures for 12 h.
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Fig. 6. Optical absorplion spectra ot B2 glass doped
with 3 wt% ZnS and heat-treated at various
temperatures for 12 h.

& B7giaxs
48 heated al varous
temperatune for 121
¢ AZglazs
healed at vanois
lemperature for 12h
.. 44k
= .
=]
Hl
.-
4nt ..
".
o
.
9.
3.6 1 L " —1 1 !
20 40 60 80
Diameter in A

Fig. 7. The energy gap of ZnS guantum dots as a func-
tion of crystallilte size based on the effective
mass approximaciorn.
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