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ABSTRACT

Zn5 doped herosilicate glass for nonlinear optical application was prepared by melting and precipitation
process. The optical band gap of the precipilated ZnS particles ranged trom 3.83 to 396 eV compared with
the bulk ZnS energy gap of 3.53 eV. This result was inter preted m lerms of a quantum confinement effect
due to small eryslal size. ZnS particle size, estimated by effective mass appraximation, ranged [rom about 39
to 83 A. It ncreased with the increase of heat treatment time and temperature.
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Table 1. Chemical Composition of Samples

Cl glass (wt%) | CII glass (wt%)
Si0, 52.5 50.0
B0, 25.0 23.8
Naz0y 22.5 214
Zn0 - 4.8
Ne, O

10 20 30 40 50 &0 70 80 %0
Conceniration in mole%
Fig. 1. Immiscibility diagram of Na,(O-B,0,-50; system.
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Fig. 2. XRD pattern of CI glass contaming ZnS, heal

treated at 600°C for 48 h.
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Fig. 3. DTA curves of CI matrix glass sample and CII
matrx glass sample.
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Fig. 4. Optical absorpiion specra of CI matrix glass
sample and CII matrix glass sample.
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Fig. 5. Oplical absorption specra of CI glass heated at
various temperature for 12 h.
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Fig. 6. Optical absorption spectra of CI glass heated
for various times at 600°C.
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Fig. 7. Optical absorption spectra of CII glass heated
at various temperatures for 12 h.
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Fig. 8. The energy gap of ZnS quantum dots as a
function of crystallite size based on the ef-
fectives mass approximation.
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