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Table S1. Input Data for machine learning models. 

Study Temp. 
NPs 
Size 

KCl 
Conc. 

NaCl 
Conc. 

NPs 
Conc. pH Medium 

Zeta 
Potential 

oC nm ppm ppm wt%   mV 
Parizad et al. 
[1] 

30 15 10000 0 0.1 9.5 Water -42 
30 15 10000 0 0.25 9.5 Water -45 
30 15 10000 0 0.75 9.5 Water -46 
30 15 10000 0 0.25 9.5 Water -45.1 
50 15 10000 0 0.25 9.5 Water -43 
70 15 10000 0 0.25 9.5 Water -39.1 
30 15 10000 0 0.25 9.5 Water -45.1 
30 15 30000 0 0.25 9.5 Water -28.1 
30 15 60000 0 0.25 9.5 Water -15.1 

Kun Ma et al. 
[2] 

25 15 0 0 0.05 1 Water 0.342 
25 15 0 0 0.05 2 Water -1.44 
25 15 0 0 0.05 3 Water -12.5 
25 15 0 0 0.05 4 Water -20.1 
25 15 0 0 0.05 5 Water -25.4 
25 15 0 0 0.05 6 Water -28.7 
25 15 0 0 0.05 7 Water -29 
25 15 0 0 0.05 8 Water -32.1 
25 15 0 0 0.05 9 Water -20.5 
25 15 0 0 1 7 Water -42.9 
90 15 0 0 1 7 Water -40.4 

Wang et al. 
[3] 

5 20 0 0 1 7 Water -39.8 
5 20 0 0 2 7 Water -36.6 
5 20 0 0 3 7 Water -31.4 
5 20 0 0 4 7 Water -25.9 
5 20 0 0 5 7 Water -24.1 
5 20 0 0 6 7 Water -22.2 
5 50 0 0 1 7 Water -47.2 
5 50 0 0 2 7 Water -42.2 



Chequer et 
al. [7] 

22 0 0 35064 0 7 Sand -17.9 
22 0 0 23376 0 7 Sand -21.2 
22 0 0 11688 0 7 Sand -24.2 
22 0 0 5844 0 7 Sand -30.7 
22 0 0 2922 0 7 Sand -33.8 
22 0 0 1753.2 0 7 Sand -34 

Fogden et al. 
[8] 

25 0 0 999.3 0 7 Sand -39 

Lebedeva et 
al. [9] 

25 0 0 4383 0 7 Sand -36.6 
25 0 0 43830 0 7 Sand -14.7 

Hussain et al. 
[10] 

25 0 0 2922 0 7 Sand -30 
25 0 0 14610 0 7 Sand -30 
25 0 0 29220 0 7 Sand -20 

Xie et al. [11] 25 0 0 9999.1 0 7 Sand -30 
Shehata et 
al. [12] 

25 0 0 50007.1 0 7 Sand -12 
25 0 0 5844 0 7 Sand -31 
25 0 0 5002.5 0 7 Sand -32 
25 0 0 1987.0 0 7 Sand -35 

Walker et al. 
[13] 

25 0 0 29220 0 7 Sand -21 
25 0 0 40908 0 7 Sand -16 

Chequer et 
al. [7] 

25 0 0 1461 0 7 Sand -34 
25 0 0 2922 0 7 Sand -34 
25 0 0 11688 0 7 Sand -24 
25 0 0 23376 0 7 Sand -21 

Nasralla et al. 
[14] 

25 0 0 2000 0 7.7 Sand -35 

Xie et al. [15] 65 0 0 2000 0 8.1 Sand -23.7 

Xie et al. [11] 25 0 0 2000 0 8.1 Sand -33 
Yao et al. 
[16] 

25 0 0 0 0 9.2 Sand -23 

Muneer et al. 
[17] 

25 0 0 11688 0 6.9 Sand -29.5 
25 0 0 8766 0 6.9 Sand -30.6 
25 0 0 6428.4 0 6.9 Sand -30.9 

5 50 0 0 3 7 Water -35.1 
5 50 0 0 4 7 Water -27.3 
5 50 0 0 5 7 Water -25.3 
5 50 0 0 6 7 Water -24 

Bayat et al. 
[4] 

26 20 0 0 0.005 6.4 Water -28.1 

Al-Ansari et 
al. [5] 

25 10 0 10000 0.1 6.3 Water -5 
25 0 0 10000 0 6.3 Water -40 

Muneer et al. 
[6] 

25 20 0 5844 0.05 7 Water -28.7 
25 20 0 11688 0.05 7 Water -21.8 
25 20 0 17532 0.05 7 Water -18.3 
25 20 0 23376 0.05 7 Water -15.9 



25 0 0 5844 0 6.9 Sand -30.8 
Alkafeef et al. 
[18] 

25 0 0.7 0 0 6 Sand -75 
25 0 521.9 0 0 6 Sand -57 
25 0 820.1 0 0 6 Sand -48 
25 0 2012.9 0 0 6 Sand -27 
25 0 5964.1 0 0 6 Sand -16 
25 0 7455.1 0 0 6 Sand -11 

Muneer et 
al. [6] 

24.15 0 0 11688 0 7 Sand -29.5 
24.15 0 0 8766 0 7 Sand -30.6 
24.15 0 0 6428.4 0 7 Sand -30.9 
24.15 0 0 5844 0 7 Sand -30.8 
24.15 0 0 5259.6 0 7 Sand -31.6 
24.15 0 0 4967.4 0 7 Sand -32 
24.15 0 0 4675.2 0 7 Sand -32.5 
24.15 0 0 4383 0 7 Sand -33.3 
24.15 0 0 4090.8 0 7 Sand -32.8 
24.15 0 0 3506.4 0 7 Sand -33.6 
24.15 0 0 2922 0 7 Sand -35.2 
24.15 20 0 5844 0.05 7 Sand -28.2 
24.15 20 0 4967.4 0.05 7 Sand -28.9 
24.15 20 0 4090.8 0.05 7 Sand -29.1 
24.15 20 0 2922 0.05 7 Sand -30.5 
24.15 20 0 5844 0.1 7 Sand -27 
24.15 20 0 4967.4 0.1 7 Sand -27.5 
24.15 20 0 3506.4 0.1 7 Sand -28.5 
24.15 20 0 2922 0.1 7 Sand -28.6 

Vinogradov 
et al. [19] 

21 0 0 876.6 0 6.5 Sand -20.3 
21 0 0 26298 0 7.1 Sand -10.9 
21 0 0 11688 0 7.1 Sand -10.5 
15 0 0 876.6 0 6.5 Sand -21.9 
21 0 0 876.6 0 6.5 Sand -20.6 
38 0 0 876.6 0 6.25 Sand -17.6 

77.1 0 0 876.6 0 6.1 Sand -15.3 
118 0 0 876.6 0 5.8 Sand -13.2 
145 0 0 876.6 0 5.8 Sand -11 

Vinogradov 
et al. [20] 

18 0 0 584.4 0 6.8 Sand -23.9 
39 0 0 584.4 0 6.45 Sand -15.6 
78 0 0 584.4 0 5.82 Sand -11.2 
83 0 0 584.4 0 5.95 Sand -11.4 
118 0 0 584.4 0 5.95 Sand -10.6 
122 0 0 584.4 0 5.95 Sand -10.4 
147 0 0 584.4 0 5.95 Sand -9.17 

 

 



Vinogradov 
et al. [19] 

19.5 0 0 26298 0 7.25 Sand -11.2 
21 0 0 26298 0 7.25 Sand -11.1 
38 0 0 26298 0 7.25 Sand -10.8 
78 0 0 26298 0 7.25 Sand -10.4 

118 0 0 26298 0 7.25 Sand -10.2 
134 0 0 26298 0 7.25 Sand -9.08 
19.5 0 0 11688 0 7.25 Sand -10.8 
20.7 0 0 11688 0 7.25 Sand -10.5 
62.4 0 0 11688 0 7.25 Sand -10.2 
64.3 0 0 11688 0 7.25 Sand -10.7 
110 0 0 11688 0 7.25 Sand -10.9 
111 0 0 11688 0 7.25 Sand -10.6 

Vinogradov 
et al. [20] 

19.5 0 0 29220 0 7.25 Sand -9.35 
37.3 0 0 29220 0 7.25 Sand -10.2 
71 0 0 29220 0 7.25 Sand -8.67 

112 0 0 29220 0 7.25 Sand -10.5 
140 0 0 29220 0 7.25 Sand -10.8 

Vinogradov 
et al. [21] 

23 0 0 9.8 0 7 Sand -52 
23 0 0 16.0 0 7 Sand -56.2 
23 0 0 31.0 0 7 Sand -55.7 
23 0 0 114.5 0 7 Sand -52.3 
23 0 0 736.3 0 7 Sand -45.1 
23 0 0 1916.8 0 7 Sand -34.2 
23 0 0 3897.9 0 7 Sand -26.7 
23 0 0 8649.1 0 7 Sand -16.7 
23 0 0 15428.2 0 7 Sand -10.3 
23 0 0 37401.6 0 7 Sand -20.3 
23 0 0 66621.6 0 7 Sand -23.7 
23 0 0 141425 0 7 Sand -19.5 
23 0 0 161294 0 7 Sand -13.1 
23 0 0 314407 0 7 Sand -18.6 

Chequer et 
al. [7] 

22 0 0 35064 0 7 Glass beads -15.9 
22 0 0 23376 0 7 Glass beads -16.8 
22 0 0 17532 0 7 Glass beads -17.2 
22 0 0 11688 0 7 Glass beads -17.7 
22 0 0 5844 0 7 Glass beads -24.8 
22 0 0 2922 0 7 Glass beads -36.7 
22 0 0 1753.2 0 7 Glass beads -47.5 
22 0 0 584.4 0 7 Glass beads -54.9 
22 0 0 58.44 0 7 Glass beads -55.5 

Ahmadi et al. 
[22] 

25 48 0 0 0.1 7 Glass beads -22.5 

Hasannejad 
et al. [23] 

25 145 0 17532 0.1 7 Glass beads -25 
25 0 0 17532 0 7 Glass beads -28 

 



Mansouri et 
al. [24] 

25 15 0 1753.2 0.1 5.9 Glass beads -7.5 
25 0 0 1753.2 0 5.9 Glass beads -25 

Assef et al. 
[25] 

25 0 0 1168.8 0 6.5 Glass beads -24.3 
25 0 745.51 0 0 6.5 Glass beads -27.7 
25 0 0 0 0 6.5 Glass beads -39.5 
25 0 745.51 0 0 2 Glass beads 1 
25 0 745.51 0 0 2.5 Glass beads 0.429 
25 0 745.51 0 0 3 Glass beads -0.143 
25 0 745.51 0 0 3.5 Glass beads -2.43 
25 0 745.51 0 0 4 Glass beads -3.57 
25 0 745.51 0 0 4.4 Glass beads -9 
25 0 745.51 0 0 5.2 Glass beads -13 
25 0 745.51 0 0 5.9 Glass beads -21.1 
25 0 745.51 0 0 6.25 Glass beads -25.1 
25 0 745.51 0 0 7 Glass beads -39.6 
25 0 745.51 0 0 7.5 Glass beads -47 
25 0 745.51 0 0 8 Glass beads -58 
25 0 745.51 0 0 8.75 Glass beads -59 

Huang et al. 
[26] 

25 0 20000 0 0 7 Coal-fines -12.61 

Awan et al. 
[27] 

23 0 0 0 0 6 Coal-fines -7.7 
23 0 0 0 0 6.5 Coal-fines -22.4 
23 0 0 0 0 7 Coal-fines -26.4 
23 0 0 0 0 7.5 Coal-fines -31.2 
23 0 0 0 0 8 Coal-fines -33.8 
23 0 0 0 0 8.5 Coal-fines -35.0 
23 0 0 0 0 9 Coal-fines -38.7 
23 0 0 0 0 9.5 Coal-fines -37.9 
23 0 0 0 0 10 Coal-fines -40.5 
23 0 0 0 0 10.5 Coal-fines -40.4 
23 0 0 0 0 11 Coal-fines -42.1 
23 0 0 58.4 0 6 Coal-fines -3.8 
23 0 0 58.4 0 6.5 Coal-fines -15.8 
23 0 0 58.4 0 7 Coal-fines -22.4 
23 0 0 58.4 0 7.5 Coal-fines -31.6 
23 0 0 58.4 0 8 Coal-fines -35.1 
23 0 0 58.4 0 8.5 Coal-fines -41.4 
23 0 0 58.4 0 9 Coal-fines -47.8 
23 0 0 58.4 0 9.5 Coal-fines -52.2 
23 0 0 58.4 0 10 Coal-fines -52.3 
23 0 0 58.4 0 10.5 Coal-fines -55.9 
23 0 0 58.4 0 11 Coal-fines -58.3 
23 0 0 584.4 0 6 Coal-fines 2.4 
23 0 0 584.4 0 6.5 Coal-fines 1.7 
23 0 0 584.4 0 7 Coal-fines -8.6 



23 0 0 584.4 0 7.5 Coal-fines -18.7 

 

23 0 0 584.4 0 8 Coal-fines -28.0 
23 0 0 584.4 0 8.5 Coal-fines -33.8 
23 0 0 584.4 0 9 Coal-fines -43.6 
23 0 0 584.4 0 9.5 Coal-fines -47.5 
23 0 0 584.4 0 10 Coal-fines -53.0 
23 0 0 584.4 0 10.5 Coal-fines -56.9 
23 0 0 584.4 0 11 Coal-fines -58.7 
23 0 0 5844 0 6 Coal-fines 6.9 
23 0 0 5844 0 6.5 Coal-fines 4.7 
23 0 0 5844 0 7 Coal-fines 0.6 
23 0 0 5844 0 7.5 Coal-fines -7.5 
23 0 0 5844 0 8 Coal-fines -10.1 
23 0 0 5844 0 8.5 Coal-fines -15.0 
23 0 0 5844 0 9 Coal-fines -17.7 
23 0 0 5844 0 9.5 Coal-fines -21.2 
23 0 0 5844 0 10 Coal-fines -26.9 
23 0 0 5844 0 10.5 Coal-fines -29.0 
23 0 0 5844 0 11 Coal-fines -31.1 
23 0 0 17532 0 6 Coal-fines -5.1 
23 0 0 17532 0 6.5 Coal-fines -6.2 
23 0 0 17532 0 7 Coal-fines -8.0 
23 0 0 17532 0 7.5 Coal-fines -9.8 
23 0 0 17532 0 8 Coal-fines -12.8 
23 0 0 17532 0 8.5 Coal-fines -16.2 
23 0 0 17532 0 9 Coal-fines -16.9 
23 0 0 17532 0 9.5 Coal-fines -21.3 
23 0 0 17532 0 10 Coal-fines -25.2 
23 0 0 17532 0 10.5 Coal-fines -26.8 
23 0 0 17532 0 11 Coal-fines -30.1 
23 0 0 35064 0 6 Coal-fines -6.0 
23 0 0 35064 0 6.5 Coal-fines -9.5 
23 0 0 35064 0 7 Coal-fines -13.2 
23 0 0 35064 0 7.5 Coal-fines -13.7 
23 0 0 35064 0 8 Coal-fines -15.1 
23 0 0 35064 0 8.5 Coal-fines -15.9 
23 0 0 35064 0 9 Coal-fines -17.4 
23 0 0 35064 0 9.5 Coal-fines -20.4 
23 0 0 35064 0 10 Coal-fines -21.5 
23 0 0 35064 0 10.5 Coal-fines -22.9 
23 0 0 35064 0 11 Coal-fines -27.5 

Chequer et 
al. [7] 

22 0 0 35064 0 7 Kaolinite -23.02 
22 0 0 23376 0 7 Kaolinite -28.94 
22 0 0 11688 0 7 Kaolinite -30.37 
22 0 0 5844 0 7 Kaolinite -32.36 



22 0 0 2922 0 7 Kaolinite -37.64 
22 0 0 514.3 0 7 Kaolinite -49.56 

Tangparitkul 
et al. [28] 

25 0 0 30.0 0 7 Kaolinite -50 
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