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ABSTRACT A colorimetric method for the selective detection of pyrophosphate (P,0,%) was developed based on an indicator displacement assay
involving an aluminium(1l)-pyrocatechol violet (Al>*-PV) complex. The Al**~PV complex was prepared in an acetate buffer at pH 4.0, yielding a blue
solution with a maximum absorbance at 606 nm and a stoichiometric molar ratio of Al 3* to PV of 2:1, as determined by UV -Visible spectroscopy.
Upon addition of P,0,*, the pyrocatechol violet was displaced due to the stronger binding affinity of pyrophosphate to Al **, resulting in the release
of free PV and a visible color change from blue to yellow, with an absorption peak at 441 nm. The displacement indicated a ne w stoichiometric ratio
of Al** to P,0;* of 1:1. A calibration curve constructed over the concentration range of 4.0 x10-° to 1.6x10-* M showed good linearity, with a limit of
detection (LOD) of 2.07 x10-° M and a limit of quantitation (LOQ) of 3.84 x10- M. Application to environmental water samples, including
groundwater and fish pond water, yielded satisfactory recoveries in the range of 96.4-99.0%, confirming the method's practicality and potential for
real pyrophosphate monitoring. The method is expected to be applicable not only to environmental water samples, but also to o ther relevant

sources such as food samples, food additives, and industrial effluents.
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Figure 5. Colors of the PV free ligand, Al*-PV complex, and the mixture of Al**-PV with various
anions and UV-Visible spectra of AP*-PV complex in the presence of anions in pH 4.0

acetate buffer.
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Figure 6. (a) Color changes in AP*~PV-P,0,"* mixtures at pH 4.0
and (b) UV-Visible absorbance under different molar
ratios of AP*: P,0,* in the complex.
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Figure 9. Color photograph of APF*-PV complex when adding real
water samples compared to linear range of P,0,*
standard solutions.
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CONCLUSIONS
0s
— ot The developed colorimetric method for P,0,* anion detection in this work offers a practical analytical alternative, as it
M EEEEEEET H AT E1ORL 1L L LA LLE 3 25 24024020 enables straightforward visual observation supported by relatively UV-Visible spectrophotometry. The approach requires

Molar ratio of AP+ : PV only PV indicator and AP complexing agent with distinctive coloration, allowing clear visual detection of color changes via
indicator displacement process. When applied to real water samples, the sample matrix did not interfere with the
measurement, and the recovery values obtained via the standard addition (spiking) method fell within the acceptable range

that is expected to be applicable in other relevant sources such as food samples and food additives,
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Figure 3. Color changes in AP*~PV mixtures at pH 4.0 and UV-
molar ratios of Al3+: PV.

Visible absorption spectra at different molar ratios of Al**: PV.
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