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Change in Properties of As,S; Glass Resulting from Addition of Au
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Thermally-induced structural change, optical and electrical properties of Au-containing As,S; sam-
ples with 0 < x << 6.5 at percent by weight of Au (x), prepared by quenching in air after melting in
evacuated sealed silica ampoules, have been investigated by differential scanning calorimeter, X-ray
diffraction, infrared and optical spectrophotometers, and through the measurement of electrical con-
ductivity. The resulis obtained were compared with those of Ag-containing As,S; glasses. Glassy
samples were formed at the range of x << 3 wt %, and whereas for the samples with x = 4.2 and 6.5
a fine gold crystals were formed dendritically in the glassy phase. It has been found that the changes
in the amorphous X-ray scattering peak shift and glass transition temperature of Au-containing samples
are not marked compared with those of Ag-containing As,S, glasses. The electrical and optical band
gaps of Au-containing glasses (less than 2 wt %) decrease with increasing Au. This study suggests
that gold seems to be present in As,S; networks as a cluster or colloidal state of gold sulfide without
eliminating > As-S-As < linkages, leading to an impurity level between conduction and valence bands.
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Fig. 1. Relation of Au contents (wt%) between batch
and sample obtained by fusing the batch.
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Fig. 2. X-ray diffraction patterns of As,S; samples
with different Au contents (x, wt%).
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Fig. 3. DSC curves of As,S; samples with diﬁ'érent Au
contents (x, wt %),
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Fig. 4. Glass transition temperatures (T,) of As,S;
samples with different contents of Au or Ag.
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Fig. 5. X-ray diffraction patterns of samples with

x=1.3,2.7, 4.2 and 6.5 (Wt % Au), heat-treated
at 300°C for 3.5 hr in N, gas. Crystallization
temperature obtained from DSC curves was
about 300°C.
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Fig. 6. X-ray diffraction patterns of sample with 6.5
wt %, Au heat-treated at 270 and 310°C for 12
hr in N, gas.
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Fig. 7. Microphotographs of the surfaces of sample
with 6.5 wt% Au (a) and samples heat-treated
at 270°C (b) and 310°C (c) for 12 hrin N, gas.
The surface of samples were etched in 0.5%
NaOH solution for 20 sec.

T T T T
E
L 35
o
=
‘0
S
(=] L _
3.0 1 1 1 |
0] 1 2 3 4 5

Content (wt®b)

Fig. 8. Densities of As,S; samples with different con-
tents of Au or Ag.
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Fig. 9. Infrared absorption spectra of As,S; samples
with different Au contents (x, wt%).
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