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Calibration of the new carbon paste electrodes (CPE)   

The new modified CPE was calibrated by immersion in a 25 mL beaker containing a 20 mL 

aliquot of Ca(II) solution with concentrations ranging from 1.0 x 10-9 to 1.0 x 10-1 mol L-1 added 

while continuously stirring, along with a reference electrode, and the potential was recorded after 

stabilization to 0.1 mV. In order to create a calibration graph, the recorded potentials were plotted 

as a function of log [Ca(II)]. The sensors were cleaned and rinsed with distilled water in between 

measurements to get rid of the memory effect.  

  



Table S1. The effect of electrode content on the performance of modified CPEs. 

Ionophore type content 
(Mg) 

Graphite 
mg 

Plasticizer 
type 
mL 

Concentration 
range (mol L-1) 

Slope± SD, mV 
decade -1 

R2 
(n = 3) 

Ti-MOF 

0.20 

250 

 

TCP  

0.10 

1.0x10-5-1.0x10-3 23.0 ± 0.55 0.9909 

Ti-MOF 

0.50 

250 TCP  

0.10 

1.0x10-4-1.0x10-3 25.15±0.47 0.999 

Ti-MOF  

1.00 

250 TCP  

0.10 

1.0x10-4-1.0x10-3 22.50 ± 0.76 0.9998 

Ti-MOF  

1.50 

250 TCP  

0.10 

1.0x10-6-1.0x10-3 21.90 ± 0.99 0.993 

Ti-MOF  

2.00 

250 TCP  

0.10 

1.0x10-4-1.0x10-3 21.34 ± 0.63 0.994 

Ti-MOF  

1.00 

 (Electrode I) 

250 o-NPOE 

0.10 

1.0x10-6-1.0x10-3 28.15 ±0.47 0.990 

Ti-MOF  

1.00 

250 DOP  

0.10 

1.0x10-6-1.0x10-2 18.5±0.81 0.999 

Ti-MOF  

1.00 

250 DBP  

0.10 

1.0x10-6-1.0x10-2 22.1±0.57 0.980 

g-C3N4@Ti-MOF 

0.2 

250 o-NPOE 

0.10 

1.0x10-7-1.0x10-2 25.40±0.43 0.980 

g-C3N4@Ti-MOF 

0.5 

(Electrode II) 

250 o-NPOE 

0.10 

1.0x10-7-1.0x10-2 29.15±0.47 0.999 

g-C3N4@Ti-MOF 

1.00 

250 o-NPOE 

0.10 

1.0x10-7-1.0x10-2 23.33±0.43 0.980 

g-C3N4@Ti-MOF 

1.50 

250 o-NPOE 

0.10 

1.0x10-7-1.0x10-2 23.0±0.77 0.991 

 
 
 
 
 
 
  



Table S2. Evaluation of the modified electrodes' intra- and inter-day precision and accuracy in 

pure Ca2+ solution, powder Milk, and CAL-MAG drug samples. 

Sample 

Intra-day Inter-day 

Electrode 
type 

Taken 
µM 

Found 
µM 

Recovery 
 (%) RSD Found 

µM 
Recovery 

(%) RSD 

Powder 
Milk 

I 18.15 18.09  99.67 0.78 18.06 99.50 0.98 
II 18.15 18.12 99.83 0.64 18.04 99.39 0.55 

  1.815 1.813 99.90 0.34 1.810 99.72 0.78 

CAL-
MAG 

I 666.7 656.0 98.35 0.92 659.0  98.80 0.55 
66.67 66.67 100.0 088 66.61 99.10 0.43 

II 666.7 666.3 99.40 0.85 666.5 99.70 0.65 
66.67 66.61 99.10 0.41 66.66 99.85 0.76 

Pure 
solution 

I 1000 979.0 99.97 0.97 999.0  99.90 0.48 
1 0.988  98.80 0.43 0.994 99.40 0.92 

II 1000 986.0 98.60 0.43 986.1 98.60 1.00 
1 0.983 98.30 0.55 0.997 99.70 0.75 

 


