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A pH Optosensor Based on Fluoresence from Nile Blue Encapsulated
within Silica Sol-Gel Film

Jung-Min Lee, Ming Li, Sang-Hak Lee', Young-Sun Kim*,
Chang-Jin Kim**, and Boo-Huyng Lee***

Abstract

A fiber optic pH sensor has been fabricated using nile blue entrapped in an ammonia catalyzed silica sol-gel film coated
on glass substrate by dip-coating. The sensor was fixed on the end of an optical fiber. The sensor showed pH sensitivity
when dipped into liquids at different pHs. Linear and reproducible responses were obtained in standard buffer solutions
in the pH range 6.0~8.5, which encompasses the clinically-relevant range. The effects of interferences on the determination
of pH were also investigated. The sensors were successfully applied to the determination of pH in different commercial

ionic drinks.
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Fig. 1. Flow chart for preparation of pH sensor using nile
blue encapsulated in a silca sol-gel film.
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Fig. 2. Schematic view of the optode membrane coated on
a slide glass.
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Fig. 3. Schematic view of the optical arrangement for
measuring pH using a pH responsive membrane
installed in a flow-through cell.
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Fig. 4. Fluorescence spectra of nile blue (Aex, 637.0 nm)
in pH solution: 0.1 mM nile blue entrapped in a
silica sol-gel film.
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Table 1. Compositions of sol-gel mixtures

Sample Molar ratio (pH 2)
name TEOS EtOH H,O
S1 1 8 15
S2 1 8 4
S3 1 4 20
S4 1 4 15
S5 1 4 12
S6 1 4 4
S7 1 4 1
S8 1 1 20
S9 1 1 15
S 10 1 1 4
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Fig. 5. The AFM patterns of the surface morphologies of
the silica films; (A), slide glass and (B), nile blue
entrapped in a silica sol-gel film.
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Fig. 6. SEM photographs of the sol-gel film.
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Fig. 7. Effects of foreign ions(1, blank; 2, CI"; 3, Na*; 4,
F; 5, Ca®*; 6, K*) on fluorescence intensity for
measurement of pH using an optical pH sensor:
nile blue, 0.1 mM; Aex, 637.0 nm; Aem, 663.0 nm.
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Fig. 8. Calibration curve of the optical pH sensor.
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