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Abstract

A typical fluorozirconate glass was implanted with Ar?, N* and " ions. The samples
implanted at 15keV to 2X10Y ions/cm® were characterized with optical spectroscopy, X-ray
photoelectron  spectroscopy, X-ray  diffraction, scanning electron  microscopy  and  room
temperature water corrosion test. The surface of Ar-ion implanted glass was depleted with
fluorine and enrviched with zirconium metallic precipitation. Together with F depletion, N-ion
implantation to the glass induced formation of zirconium nitride, which is strong against
water corrosion. The surface of O-ion implanted glass remained considerable amount of
fluoring and zirconium existed as oxide. It showed little change in optical transmission but
excellent water resistance. High performance water protective laver on the glass can be

prepared by O-ion implantations with low energy and high dose.
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Table 1 Conditions of ion implantation

energy dose

{ke\D {lons/em®) AEI7T =3 K107

Art 5 | ZEWY
w1 ZEY 5E17
15 | 2E17Y  3E1T 1E18

N* § 1 2ELV
10| 2E17 SELT
15 | ZE17T* BEI7 1E18
001 2ELT

o° 3 2E17
75 2E1T

10 | 3E16  1EYY 2E17  5E1T  1E18
125 2E1T

15 ZE17Y GEIT 1E1S
30 2EYT
2E17
50 2EY7
100 2E17

*Evaluated and Characterized in Section 3.1
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Fig. 1 Transmission spectra of ZBLAN glass
samples
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Fig. 2 Zrdd photoelectron spectra of ZBLAN glass samples

{z) unimplanted
{1 Ar-ion implanted
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{c} N-ion implanted
{d) O-ion implanted
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Fig.3 X-ray difiraction patterns of modified
glass surface layvers
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Fig. 4 Fls photoelectron spectra of ZBLAN
giass samples
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Fig. B Scanning electron micrographs of im-
planted glass surfaces
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Fig. 6 IR transmission specira of ZBLAN glass samples under water corrosion
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Fig. 7 Withstand time of ZBLAN giass samples
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Fig.9 Depth compositional profiles of an O-ion
implanted ZBLAN giass sample
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Fig. 8 Zr3d X-ray photoelectron spectra of ZBLAN glass during 2 hours’ ion etching
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{hy implantaed with 0 keV Odons to 5x107
ions/cm?
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