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Abstract: Real-time and convenient pH detection plays an important role in environmental monitoring, medical di-
agnosis and other fields. In this paper, a ratiometric fluorescent capillary-based pH sensor was prepared by sol-gel
method. The sodium 8-hydroxy-pyrene-1, 3, 6-trisulfonate (HPTS) acts as a pH sensitive fluorescent probe, and
combines with hexadecyl trimethyl ammonium bromide (CTAB) to form HPTS-IP ion pairs. Then the ion pairs were
dispersed in the sol-gel, and further fixed in the inner wall of capillary to obtain the ratiometric fluorescent capillary
pH sensor. Based on the dual excitation bands of HPTS, the referenced excitation ratiometric sensor is realized.
When the pH value rises from 5 to 8, the fluorescence intensity ratio of HPTS gradually increases with the increase of
pH, with a pKa value of 6. 95. By analyzing the changes in fluorescence intensity ratio of HPTS, pH can be indirect-
ly detected. This sensor has high pH sensitivity, good stability, and excellent reversibility, which can be applied
quickly, flexibly, and conveniently in practical operations. All in all, it is promising in pH monitoring at environ-

mental protection and biomedical fields.
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Fig.1 (a) Schematic illustration of ratiometric fluorescent
capillary sensor. The inset is photo image. (b) SEM

image of pH sensing film, scale bar: 20 pm
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Fig.2 (a) Excitation spectra (dashed lines, A,,=513 nm)
and emission spectra (solid lines, A,=460 nm) of
HPTS loaded on the capillary sensor. (b) Excitation
spectra of capillary sensor in different pH concentra-
tions (A,, =513 nm). (c¢) Emission spectra of capil-

lary sensor under excitation at 405 nm and 460 nm
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Fig.3 Emission spectra of capillary sensor in different pH concentrations under excitation at 405 nm(a) and 460 nm(b)
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Fig.4 Sigmoidal fitting plot of fluorescence intensity ratios

of Fig.3(b) and Fig.3(a) at 513 nm
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Fig.5 Stability of ratiometric fluorescent capillary sensor

stored for 46 d(a), stored in aqueous solution for 75

min(b) and after irradiation by 460 nm light(c)
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