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Figure S1. Full-survey X-ray photoelectron spectroscopy (XPS), high-resolution XPS Ca2p 

spectra, and high-resolution XPS P2p spectra of CaPs/Nafion before (a), (c) and (e) and after (b), 

(d) and (f) the electrochemical scans in 10 µM phosphate solution with 10 µM Ca2+ for 40 times, 

respectively. According to the literature,1,2 the P2p (f) can be deconvoluted to the composition of 

ACP and OCP (133.1 eV) (55.97%), HAP (133.7 eV ) (9.66%), PO4
3- (134.1eV) (4.26%) and 

HPO4
2- (134.6eV) (30.11%), which are also in accordance with the forms of CaPs in the pH 

value.3 

 

. 
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Figure S2．The influence on pH stability of 1.0 mM Ca(OH)2 solution (black) with the 

addition of 0.1 µM to 10 µM phosphate including H2PO4
- (red), HPO4

2- (blue), PO4
3- (pink). 

 

 

Figure S3．CV curves of CaPs/Nafion in 1.0 mM Ca(OH)2 solution with and without the 

presence of 10 µM HPO4
2-. 
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Table S1． Solubility of calcium salts with various anoins. 

Compond Formula Ksp with Ca2+ References 

Octacalcium phosphate 
(OCP) 

Ca8(HPO4)2(PO4)4·5H2O 2.5 × 10-99 4 

Amorphous calcium 

phosphate (ACP) 

CaxHy(PO4)z· nH2O, n ) 

3-4.5; 15-20% H2O 

2.8 × 10-29 4 

Hydroxyapatite (HAP) Ca10(PO4)6(OH)2 5.5 × 10-118 4 

Calcium Carbonate CaCO3 2.8 × 10-9 5 

Calcium Sulfate CaSO4 4.93 × 10-5 5 

 

 

 

Table S2. Comparison of different electrochemical methods for phosphate detection. 

Limit of 

detection

Supporting 

electrolyte 
References 
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