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A study on physical and chemical properties of chalcogenides for an aspheric lens

Jun-Bin Ko*, Jeong-Ho Kim"

| Abstract J

glass.

In recent years the research has been focused on the preparation of special glasses, i.e., chalcogenide and heavy
metal oxide ones that can transmit optical radiation above 2 um and also other optical parameters exceed those of
silica based glasses. The attention in this paper is focused on chalcogenide glasses, on preparation of high quality
base glass, for an application in infrared optical product design and manufacture. The amorphous materials of As-Se
and Ge-As-Se chalcogenides were prepared by a standard melt-quenching technique. The compositions were mesaured
by ICP-AES and EPMA, and structural and thermal properties were studied through various annealing processes.
Several anomalies of glass transition and crystallization were observed in the DSC/DTA/TG results of the chalcogenide
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Fig. 2 Calibration curve using the standard addition
method for As, Ge, and Se elements

Table 1 Chemical analyses of As-Se-Ge and As-Se

samples
Sample | Elem | Certification | ICP-AES EPMA
names | ents | values (%) |results” (%)|results (%)
As 40 38.92 37.35
Se 50 50.78 52.21
As-Se-Ge
Ge 10 10.3 10.44
Ti - 0.0005 -
As 40 38.79 36.48
As-Se Se 60 61.07 63.52
Ti - 0.0074 -

®Results are the average of three samples (replicate 3).
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Fig. 3 (a) FT-IR transmission and (b) UV-VIS absor-
bance results of As-Se-Ge and As-Se samples.
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Fig. 5 High-temperature XRD analysis of As-Se-Ge
and As-Se samples. (a) Raw and (b) post-annealed
As-Se-Ge samples at 400°C. (c) Raw and (d)
post-annealed As-Se samples at 200°C.
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