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Abstract  Considering the pollution caused by heavy metal chromium ions in printing and dyeing
wastewater, zirconium chloride and 2, 2’-biquinoline-4, 4’-dicarboxylic acid ( H,L) were used to
synthesize Zr-metal organic framework (Zr-MOF ). The structural stability in water and in strong acid/
base environments and photoluminescence property of Zr-MOF were confirmed by powder X-ray diffraction
and fluorescence tests. The results of fluorescence sensing detection of Cr( VI) ions show that Zr-MOF
performs highly selective fluorescence quenching recognition and quantitative detection towards trace
Cr0,” and Cr,0,” ions in water, under the interference of a variety of mixed anion and ions. The
detection limits are confirmed to be 6. 704 and 11.232 mg/L for CrO,” and Cr,0,” ions, respectively.
The photoluminescence and fluorescence quenching detection mechanisms of Zr-MOF are proposed.
Furthermore, after 7 consecutive fluorescence detection cycles, the fluorescence emission intensity of Zr-
MOF still retains at above 95%.
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Fig.1 Fluorescence excitation and emission spectra

of Zr-MOF
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Fig.2 Changes of Zr-MOF fluorescence intensity in

deionized water (a) and aqueous solutions (b) with

different pH values
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Fig.3 XRD patterns of Zr-MOF in deionized water and
aqueous solutions with different pH values
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Fig.4 Effect of different concentrations of Cr( VI) ion on fluorescence emission intensity of Zr-MOF. (a) Adding different
concentrations of CrO?~ with fluorescence quenching; (b) Stern-Volmer plot of I,/1 versus concentrations of CrO7 ; (¢) Adding

different concentrations of Cr,03 with fluorescence quenching; (d) Stern-Volmer plot of 1,/T versus concentrations of Cr,0,”
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Fig.5 Cycle detection capability of Zr-MOF for
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Fig.8 XPS spectra of Zr-MOF before and after
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