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Supplemental Materials 

Table S1. Ion concentrations (mg L−1) for Visual MINTEQ 3.1 analysis. 

Model Input 
Parameters 

Treatment (Fe:P) 

0.0 9.0 16.3 21.2 

Al3+ 0.01 <MDL 0.01 0.02 

Ca2+ 33.28 23.78 19.96 24.92 
Fe2+ 0.02 16.21 29.18 38.10 
K+ 15.25 9.69 8.43 8.74 

Mg2+ 4.73 2.50 2.07 2.23 
Mn2+ 0.01 0.06 0.09 0.25 
Na+ 4.32 2.02 1.65 1.66 

NH4+ 1.79 1.15 1.35 0.83 
NO2− 5.55 1.56 0.41 0.38 
NO3− 38.18 10.94 7.68 12.05 
PO43− 5.50 5.50 5.50 5.50 
SO42− 14.53 32.15 52.75 41.45 
Zn2+ 0.03 0.01 0.01 0.03 

Table S2. Chemical and physical properties for Visual MINTEQ 3.1 analysis. 

Treatment (Fe:P) 
Model Input Parameters 

pH Eh (mV) Temperature (°C) 

0.0 8.0 ± 0.2 114 ± 14 21.6 ± 0.3 
9.0 7.9 ± 0.5 -146 ± 25 26.1 ± 0.5 

16.3 8.6 ± 0.1 -143 ± 12 26.2 ± 0.4 
21.2 8.1 ± 0.1 -112 ± 14 25.4 ± 0.3 

Table S3. Possible mineral precipitates included in Visual MINTEQ 3.1 analysis. 

Mineral log IAP 
Sat. index 
log IAP-
log Ks) 

Stoichiometry 

AlPO4 × 1.5 H2O −24.066 −3.625 1 Al3+ 1 PO43− 1.5 H2O   

Ca4H(PO4)3:3H2O(s) −47.735 0 4 Ca2+ 1 H+ 3 PO43− 3 H2O 
CaHPO4(s) −20.177 −0.839 1 Ca2+ 1 H+ 1 PO43−   

CaHPO4:2H2O(s) −20.177 −1.135 1 Ca2+ 1 H+ 1 PO43− 2 H2O 
Mg3(PO4)2(s) −29.429 −6.149 3 Mg2+ 2 PO43−     

MgHPO4:3H2O(s) −20.801 −2.626 1 Mg2+ 1 H+1 1 PO43− 3 H2O 
Mn3(PO4)2(s) −43.226 −19.381 3 Mn2+ 2 PO43−     

MnHPO4(s) −25.400 0 1 Mn2+ 1 PO43− 1 H+   

Variscite −24.066 −2.015 1 Al3+ 1 PO43− 2 H2O   

Vivianite −37.770 0 3 Fe2+ 2 PO43− 8 H2O   

Zn3(PO4)2:4H2O(s) −37.541 −2.121 3 Zn2+ 2 PO43− 4 H2O   
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Table S4. Soluble and insoluble fractions of Fe2+ and PO43− predicted by Visual MINTEQ 3.1. 

Treatment 
(Fe:P)  

Total Dissolved 
Fe2+  

(mg L−1) 

Insoluble 
Fe2+  

(mg L−1) 

Total 
Dissolved 

PO43−  
(mg L−1) 

Insoluble 
PO43−  

(mg L−1) 

0.0 0.020 <0.001 4.818 0.679 
9.0 11.360 4.851 0.000 5.497 

16.3 24.330 4.851 0.000 5.498 
21.2 33.250 4.851 0.000 5.497 

 

Treatment 
(Fe:P) 

Total 
Dissolved Fe2+ 

(%) 

Insoluble 
Fe2+ (%) 

Total Dissolved 
PO43− (%) 

Insoluble 
PO43− (%) 

0.0 98.687 1.313 87.646 12.354 
9.0 70.075 29.925 0.009 99.991 

16.3 83.375 16.625 0.001 99.999 
21.2 87.266 12.734 0.002 99.998 

 


