
Simple mathematical model 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 1 Zeta potential of the HA suspension (10 mg L-1 carbon) as a function of pH at several calcium concentrations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2 Zeta potential of the HA suspension (10 mg L-1 carbon) as a function of pH at several magnesium concentrations 

ZP (pH 4) = 2E-05[Ca2+]3 - 0.005[Ca2+]2 + 0.53[Ca2+] - 39.35
R2 = 0.99

ZP (pH 7) = 2E-05[Ca2+]3 - 0.007[Ca2+]2 + 0.66[Ca2+] - 42.80
R2 = 0.97

ZP (pH 9) = 4E-05[Ca2+]3 - 0.010[Ca2+]2 + 0.89[Ca2+] - 45.05
R2 = 0.95
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ZP (pH 7) = 0.0012[Mg2+]3 - 0.073[Mg2+]2 + 1.65[Mg2+] - 42.48
R2 = 0.99

ZP (pH 9) = 0.0015[Mg2+]3 - 0.090[Mg2+]2 + 1.98[Mg2+] - 43.37
R2 = 0.95

ZP(pH 4) = -9E-05[Mg2+]3 - 0.004[Mg2+]2 + 0.60[Mg2+] - 38.50
R2 = 0.89
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Empirical adsorption models 
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ZP (pH 4) =  -69.7 [Ca2+]1/-3.6    

ZP (pH 7) =  -77.7[Ca2+]1/-3.3  

ZP (pH 9) =  -74.1 [Ca2+]1/-3.4   

 
Fig. 3 Zeta potential of the HA suspension (10 mg L-1 carbon) as a function of pH at several calcium concentrations 
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♦  pH 4                       ■ pH 7                          ▲ pH 9
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ZP (pH 4) =  -46.7 [Mg2+]1/-5.9    

ZP (pH 7) =  -48.9 [Mg2+]1/-5.5 

ZP (pH 9) =  -46.7 [Mg2+]1/-5.9   

 
Fig. 4 Zeta potential of the HA suspension (10 mg L-1 carbon) as a function of pH at several magnesium concentrations 
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