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Table 1. Measured 

hydrodynamic diameter and 

electrophoretic mobility (EPM) 

for nCeO2 and nCAP particles* 

            

Particle 

Ionic 

Strength 

(mM 

NaNO3) 

Ionic 

Strength 

(mM 

CaCl2) 

Ionic 

Strength 

(mM 

MgCl2) 

Natural 

Groundwater 
 

dDLS 

(nm) 

PDI 

(for 

DLS) 

dNTA 

(nm) 

EPM 

(μmcmV-

1s-1) 

αDLS, 

quartz 

sand 

αDLS, 

loamy 

sand 

            

            

nCeO2 

100 

   Influent 
54 ± 

12.6  
0.43 

176 ± 

28.4  

-1.12 ± 

0.093  
5.2×10-

4 ± 

5.9×10-

4 

0.014 ± 

1.8×10-

3    Effluent 
57 ± 

4.0  
0.75  

-1.06 ± 

0.11  

200 

   Influent 
80 ± 

12.2 
0.55 

182 ± 

11.5 

-1.32 ± 

0.034  
1.1×10-

3 ± 

6.5×10-

4 

0.024 ± 

4.8×10-

3    Effluent 
83 ± 

58.0  
0.47 

 

-1.31 ± 

0.17 

300 

   Influent 
129 ± 

71.7  
0.48 

200 ± 

31.5  

-0.396 ± 

0.21  
2.4×10-

3 ± 

2.2×10-

3 

0.084 ± 

7.6×10-

6    Effluent 
97 ± 

47.2 
0.27  

-0.553 ± 

0.10 

500 

   Influent 
145 ± 

30.6  
0.50 

236 ± 

18.5  

-0.567 ± 

0.16  
2.3×10-

3 ± 

1.3×10-

3 

0.23 ± 

7.9×10-

4    Effluent 
25 ± 

0.9  
0.56  

-0.409 ± 

0.032 

1000 
   Influent NM NM ND NM 

ND ND 
   Effluent NM NM  NM 

           

 

0.33 

  Influent 
137 ± 

11.5  
0.34 

157 ± 

16.9  

-2.70 ± 

0.21 
7.3×10-

5 ± 

1.4×10-

4 

7.3×10-

3 ± 

1.3×10-

3    Effluent 
107 ± 

11.2 
0.33  

-2.85 ± 

0.22 

 

3.3 

  Influent 
140 ± 

1.8 
0.20 

90 ± 

9.0  

-1.90 ± 

0.087 
6.6×10-

4 ± 

2.5×10-

4 

0.052 ± 

3.1×10-

3    Effluent 
136 ± 

5.8 
0.20  

-1.88 ± 

0.22 

 

6.7 

  Influent 
193 ± 

8.1  
0.11 

106 ± 

5.9 

-1.44 ± 

0.027 0.014 ± 

5.3×10-

4 

0.13 ± 

5.9×10-

3    Effluent 
191 ± 

6.8  
0.12  

-1.34 ± 

0.023 

 

8 

  Influent 
565 ± 

48.4  
0.32 

153 ± 

15.9  

-1.43 ± 

0.066 0.049 ± 

0.011 

0.50 ± 

0.47 
   Effluent 

487 ± 

53.1 
0.29  

-1.40 ± 

0.033 

 

10 

  Influent 
712 ± 

65.3  
0.92 

128 ± 

10.7  

-1.37 ± 

0.025 0.17 ± 

0.12 
ND 

   Effluent 
166 ± 

16.8 
0.84 

 

-1.33 ± 

0.046 

           

  0.33  Influent 
81 ± 

4.7 
0.66 

152 ± 

8.2  

-2.65 ± 

0.15 
1.5×10-

4 ± 
ND 
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Effluent 

93 ± 

11.2 
0.62  

-2.54 ± 

0.18 

2.9×10-

4 
 

  

6.7 

 Influent 
145 ± 

0.4  
0.03 

108 ± 

14.4  

-0.999 ± 

0.034  0.010 ± 

1.5×10-

3 

 

   Effluent 
145 ± 

1.0 
0.04 

 

-1.13 ± 

0.069 
 

  

8 

 Influent 
223 ± 

3.9 
0.04 

126 ± 

4.3 

-0.876 ± 

0.022 0.062 ± 

3.8×10-

3 

 

   Effluent 
226 ± 

2.5 
0.03 

 

-0.890 ± 

0.030 
 

  

12 

 Influent 
533 ± 

8.6  
0.16 

161 ± 

17.6  

-0.787 ± 

0.019 0.085 ± 

3.4×10-

3 

 

   Effluent 
124 ± 

43.7 
1.00 

 

-0.564 ± 

0.092 
 

           

   

7.4 

Influent 
80 ± 

2.0 
0.04 

146 ± 

5.3 

-1.16 ± 

0.030 
4.0×10-

3 ± 

1.1×10-

3 

0.057 ± 

9.3×10-

3    Effluent 
78 ± 

1.4 
0.04 

 

-1.18 ± 

0.020 

            

nCAP 

 

0.33 

  Influent 
174 ± 

33.2 
0.61 

92 ± 

15.4 

-2.26 ± 

0.15 
1.9×10-

6 ± 

3.7×10-

6  

ND 

   Effluent 
161 ± 

18.8 
0.67  

-2.33 ± 

0.14 

 3.3†    
50 ± 

6.3 
0.46 

61 ± 

3.0 

-1.52 ± 

0.094 
ND 

 

6.7 

  Influent 
116 ± 

1.6 
0.03 

107 ± 

11.3 

-1.42 ± 

0.062 0.013 ± 

1.5×10-

3    Effluent 
106 ± 

1.6 
0.03  

-1.13 ± 

0.025 

 

8 

  Influent 
111 ± 

0.3 
0.02 

109 ± 

3.0 

-1.27 ± 

0.038 0.011 ± 

1.6×10-

3    Effluent 
101 ± 

1.0 
0.01  

-1.14 ± 

0.055 

 10†    
207 ± 

2.2 
0.03 ND 

-1.03 ± 

0.024 
ND 

 

16 

  Influent 
795 ± 

127.0 
0.19 

276 ± 

22.6 

-0.974 ± 

0.030 0.31 ± 

0.013 
   Effluent 

440 ± 

52.3  
0.51  

-0.914 ± 

0.024 

 

20 

  Influent 

1073 

± 

91.0  

0.60 
392 ± 

40.8 

-1.04 ± 

0.075 0.36 ± 

0.046 

   Effluent 
145 ± 

4.2 
0.98 

 

-0.901 ± 

0.070 

           

   

7.4 

Influent 
110 ± 

10.0  
0.02 

115 ± 

8.5 

-0.865 ± 

0.036 
3.8×10-

3 ± 

3.0×10-

3 

0.085 ± 

8.5×10-

3    Effluent 
112 ± 

7.8 
0.03 

 

-0.884 ± 

0.045 

            

NM = This value is not reported as reproducible measurements 

could not be obtained.  
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ND = Values were not determined experimentally.  

* All values represent means ± 95% CI. Effluent values determined 

following quartz sand column experiments. 

† Column experiments were not performed. 
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