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In order to efficiently fabricate graphene oxide (GO)-based sensors, the nature
of the intermolecular interactions between GO and dye molecules, affecting
fluorescence quenching, and factors related to those interactions, including pH,
temperature, and the size of GO sheets must be thoroughly understood. As a result, we
selected three different dyes, namely methylene blue (MB), rhodamine B (RhB), and
sulforhodamine B (SRhB) as representatives of cationic, cationic/zwitterionic, and
anionic dyes, respectively. Fluorescence quenching experiments by GO were studied by
fluorescence spectroscopy at various pH. The results demonstrated that the
fluorescence quenching efficiency of GO to each dye is differently affected by the pH
attributed to electrostatic interaction, TT-TU stacking and hydrogen bonding. While
electrostatic interaction is the most important interaction for GO—-MB and GO-RhB, the
TU-TU stacking also plays an important role for GO-SRhB system. Furthermore, the
temperature dependence of the quenching efficiency suggests a static quenching
mechanism and finally the decrease of the quenching efficiency with the reducing GO

size is probably due to a lower number of s,p2 domains in the GO sheets.
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