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Preparation of a Black Glass for Optical

Cells by Using

VAD Soot Preforms

Kenji KAMO
Tomoyuki AKIYAMA
Koji TSUKUMA

Black glass containing niobium as colorant has been prepared by using the solution-doping technique. VAD

soot preforms doped with an ethanolic solution of niobium (V) chloride were sintered at 500—1,450°C under a

reducing atmosphere of hydrogen/helium, leading to

tance and of no unevenness of color.
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Fig. 1 Synthesis of black glass.
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Fig. 2 Heating schedule for the conversion from
soot preform to glass.

Table 1 Nb Content of black glass

Initial Nb in

Nb Content

Nb Content
EtOH (calculated) (measured)
(g/0) (wt%) (wt%)
7.16 2.0 2.4
7.16 2.0 2.7
3.58 1.0 1.4
3.58 1.0 1.3
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Fig. 3 X-ray diffraction patterns of the black glass.

(a) low transmittance in IR. Nb Content: 1.4 wt%.
(b) high transmittance in IR. Nb Content: 1.1 wt%.

(2) low transmittance in IR. Nb Con-
tent: 1.4 wt%.

Fig. 4 TEM photographs of the obtained black glass (bar=0. 5 um).
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(b

) high transmittance in IR. Nb Con-
tent: 1.1 wt%.
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Fig. 5 EPMA charts of the obtained black glass.

0.61 0.61 1.21 7.82 0.26 —3.69
0.60 0.61 1.18 7.81 0.16 —3.46
0.63 0.64 1.24 7.98 0.21 —3.58

Chromaticity coordinates of the obtained
glass (X, Y, Z; stimulus value/stimulus
value of color, L, a, b; value of Hunter col-
orimetric system).
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Fig. 7 IR spectrum of the obtained black glass (thickness=1. 0 mm).

(a) Nb Content: 1.4 wt%.

(b)

Nb Content: 1.1 wt%.
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Fig. 8 X-ray diffraction patterns of heated black glass.
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