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Progress on Tellurite Glass and Its Optical Fiber in Sensing Application
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(State Key Laboratory of Synthetical Automation for Process Industries, College of Information Science and Engineering,
Northeastern University, Shenyang 110819, China)

Abstract: Tellurite glass can be used in fiber lasers, amplifiers, nonlinear effects and biochemical sensors due to its excellent features
of wide transmission window, low transition temperature, high nonlinear refractive index and good rare-earth solubility. In this review,
the composition and manufacturing process of tellurite glass were introduced. The thermal stability, optical transmission limit,
temperature-viscosity characteristics and mechanical properties were analyzed. The preparation methods of step-index and
microstructure optical fiber preforms and the drawing process of tellurite optical fibers were summarized. According to the
measurement classification of temperature, magnetic field, strain, solution refractive index and gas concentration, the sensing
applications of tellurite glass and its optical fibers in biochemistry, medical equipment and power system were represented, and their
application prospects were also given.
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UV edge/nm Durability (H,O) Rare earth solubility
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Table 2 Comparison of properties of tellurite, chalcogenide, fluoride and silica glass

[10,12,19-20]

Property Tellurite Chalcogenide Fluoride Silica
Refractive index (np) 1.8-2.3 1.95-2.83 1.4-1.6 1.46
Nonlinear refractive index (n,)/(m> W) 2.5%x107" 1078107 1074 107
Transmission range/pm 0.35-5 0.45-20 0.2-7 0.2-2.5
Highest phonon energy/cm ! 800 350 500 1100
Abbe number (v) 10-20 131-240 60-110 80
Fiber loss/(dB-km™") 20 0.4 15-25 0.2
Longest fluorescent wavelength/pm 2.8 7.4 44 2.2
Transition temperature (73)/C 280-430 305435 270-300 1250
Thermal expansion/(10” °C) 120-170 140 150 5
Density/(g-cm™) 55 4.5 5 22
Dielectric constant (&) 13-35 4
Mechanical strength Moderate Low Low High
Solubility in water <1072 <10 Soluble <107
Toxicity Security High High Security
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