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Table 1. Correspondence of saturation with the mass fraction of ZnSO4 solution at 65 oC. 

Saturation Mass Fraction/% 

0.34 20 

1.0 42.64 

1.1 44.98 

1.2 47.14 

1.3 49.14 

1.38 50.63 

1.4 51.00 

1.5 52.72 

1.6 54.32 

1.7 55.82 

1.8 57.23 

1.9 58.55 
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Table 2. Correspondence of saturation with the mass fraction of NiSO4 solution at 65 oC. 

Saturation Mass Fraction/% 

0.43 20 

1.0 36.64 

1.1 38.88 

1.2 40.97 

1.3 42.92 

1.38 44.39 

1.4 44.74 

1.5 46.45 

1.6 48.06 

1.7 49.57 

1.8 51.00 

1.9 52.35 

1. Possibility Discussions of Carbonate and Hydroxide Salts during the Experiments 

For hydroxide: pK [Zn(OH)2] = 3.3 × 10−13; pK [Ni(OH)2] = 3.0 × 10−16. In our experiments, the pH 

values are 4–5. So, the concentration of H+ is higher than 10−5 M and lower than 10−4 M. The 

concentration of OH- is lower than 10−9 M.  

In order to form the crystal of Zn(OH)2, the concentration of Zn2+ should be higher than 3.3 × 105 

M (2.16 × 107 g·L−1). For the crystal of Ni(OH)2, the concentration of Ni2+ should be higher than 3.0 × 

102 M (1.76 × 104 g·L−1). So, it is impossible to form the hydroxide precipitations in the experiments.  

For carbonate: pK [ZnCO3] = 1.7 × 10−11; pK [NiCO3] = 1.3 × 10−7. 

CO2 (aq) ⇌ H2CO3 (aq) K1 = 1.70 × 10−3 (S1) 

HCO3− (aq) ⇌ H+ (aq) + CO32− (aq) K3 = 5.01 × 10−11 (S2) 

So, 

CO2 (aq) ⇌ 2H+ (aq) + CO32− (aq) K = K1 × K2 × K3 = 2.13×10−17 (S3) 

The current, average concentration of CO2 is 387 ppm, thus 1.32 × 10−5 M; the concentration of H+ 

is above 10−5 M. So, the concentration of CO32− is below 1.61 × 10−15 M. 

In order to form the crystal of ZnCO3, the concentration of Zn2+ should be higher than 1.06 × 103 

M (6.93 × 104 g·L−1). For the crystal of NiCO3, the concentration of Ni2+ should be higher than 8.07 × 

107 M (4.74 × 109 g·L−1).  

So, it is impossible to form carbonate precipitations in the experiments. 
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