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Characteristics of Liquid Core Waveguide Cell Made of Low-refractive-index Polymer and
Its Application to the Spectrophotometric Determination of Sulfur in a Steel Sample

Kin-ichi TSUNODA, Tomonari UMEMURA, Takashi W ATANABE, Hiromi TAKIGUCHI, Hitoshi ASANO,
Hideyuki ITABASHI, Yohichi ISHIBASHI and Sakae SATO

Synopsis

: Teflon AF-2400 capillary (i.d. 0.29 mm, o.d. 0.5 mm) was used as a liquid core waveguide cell with an aqueous solution sample. The refrac-

tive index of the Teflon AF-2400 capillary (n=1.29 (632.8 nm)) is lower than that of water (n,=1.33), thus, the capillary formed a liquid core

waveguide and was elongated up to 117 cm long. The sensitivity in detecting methylene blue with the 30 cm capillary cell was enhanced

about 32-fold in comparison with that of a conventional cell (1 cm). The cell (30 cm) was applied to the spectrophotometric determination of

sulfur in a standard steel sample after distillation of sulfur as hydrogen sulfide.
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Fig. 1. Schematic diagram of a liquid core waveguide.
The refractive index of the cell wall (n)) is lower
than that of liquid phase (n,) (n,<n,).
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Fig. 2. Schematic diagram of the measurement system.
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Fig. 3. Transmission of incident light through liquid core
waveguide cell. (Solvent: water)
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Fig. 4. Response of methylene blue standard solutions
when an AF-2400 capillary is used.
a) Methylene blue was diluted with pure water. b)
Methylene blue was formed according to the JIS G
1215 method.
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