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The supplemental information gives: the sorption isotherm expressed as free HS concentration vs. 

total HS concentration; the kinetic evolution of SUVA and sorption for RPAHA = 10.4; the normalized 

UV-Vis absorbance spectra of initial SRFA, PAHA, and supernatants after sorption on α-Al2O3 at 

pH 6.1 for different values of available sites ratio RHS; the initial spectrum of HS-covered α-Al2O3 

sample at RSRFA = 10.9; illustration of the parallel evolution of the intensities of the ET and Bz 

bands, A0,ET/A0,Bz, and of the width ratio ΔET/ΔBz, and 7F2/7F1  ratios vs. [Eu]/[HS] (molEu.mol-1
site) for 

original HS samples. The experimental data including pH, actual concentration of α Al2O3, SRFA, 

and PAHA, distribution coefficients are given as well as results of the fits and the fitting parameters 

and fitting uncertainties. Illustration of the parallel evolution of the intensities of the ET and Bz 

bands, A0,ET/A0,Bz, and of the width ratio ΔET/ΔBz are also given. 

 

The expression of a Gaussian peak used is reminded: 
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Under our conditions,  
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The adjustments are obtained from a non-linear regression fitting procedure. The uncertainties are 

obtained from the SolverAid maco in de Levie (How to use Excel in analytical chemistry and in 

general scientific data analysis; Cambridge University Press: Cambridge, U.K., 2001). The 

determination coefficient r², and the reduced determination coefficient r²a, are obtained from: 
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Figure S1: Sorption isotherms of PAHA (open symbols) and SRFA (closed symbols) determined 

from UV-Vis calibration (square) or TOC calibration (diamonds) (a), and kinetic evolution of SUVA 

and sorption % for R = 10.4 (b). 
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Figure S2: Normalized absorption spectra of PAHA and of supernatant after contact with α-Al2O3, at 

pH = 6.1 ± 0.1, for different RPAHA (mol.g-1
PAHA/mol.g-1

α-Al2O3
) values, and fitting results using the 

decomposition in (29).  
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Figure S3: Normalized absorption spectra of SRFA and of supernatant after contact with 

α-Al2O3 at pH = 6.10 ± 0.10, for different RSRFA (mol.g-1
SRFA/mol.g-1

α-Al2O3
) values, and fitting 

results using the decomposition in (29). 
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Figure S3-continued: Normalized absorption spectra of SRFA and of supernatant after contact with 

α-Al2O3 at pH 6.1, for different RSRFA (mol.g-1
SRFA/mol.g-1

α-Al2O3
) values, and fitting results using the 

decomposition in (29). 
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Figure S4: C(1s) NEXAFS spectrum of HS-covered α-Al2O3 at RSRFA = 10.9 before smoothing, pH 
6.1, I=0.1 M 
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Figure S5: The A0,ET/A0,Bz ( ) and ΔET/ΔBz ( ) values for different RHS at pH 6.1 from Table S3 

and S4. 
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Figure S6: Comparison of 7F2/7F1 ratios for PAHA (closed squares) and SRFA (open diamonds). 

 



Table S1: Experimental data for the sorption of PAHA on α-Al2O3, at pH 6.1 and I = 0.1 m. 

pH Cα-Al2O3
 

g.L-1 
Qα-Al2O3

 
µmol.g-1

 α-Al2O3
 

[PAHA] 
mg.L-1 

QPAHA 
mmol.g-1

 PAHA

RPAHA 
mol.g-1

 PAHA

/mol.g-1
 α-Al2O3

 
6.09 9.97 10.14 99.3 3.34 3.3 
6.13 10.20 9.69 201.5 3.36 6.9 
6.07 10.13 10.24 249.5 3.33 8.0 
6.11 9.99 9.78 301.0 3.36 10.4 
6.04 10.12 10.52 499.1 3.32 15.6 
6.16 10.09 9.42 700.5 3.37 24.8 

 [HSTOC]free 
mg.L-1 

log TOCRd [HSUV]free 
mg.L-1 

log UVRd 
 

 

6.09 20.8 ± 0.2 2.58 ± 0.04 2.2 ± 0.1 3.64 ± 0.02  
6.13 66.7 ± 0.6 2.30 ± 0.02 50.4 ± 0.4 2.47 ± 0.01  
6.07 95.3 ± 0.8 2.20 ± 0.02 85.8 ± 0.8 2.28 ± 0.01  
6.11 145.2 ± 1.2 2.03 ± 0.02 145.6 ± 1.0 2.03 ± 0.01  
6.04 318.2 ± 2.7 1.75 ± 0.02 323.3 ± 2.5 1.73 ± 0.02  
6.16 515.9 ± 4.3 1.55 ± 0.02 537.6 ± 4.4 1.48 ± 0.04  

 
Table S2: Experimental data for the sorption of SRFA on α-Al2O3, at pH 6.1 and I = 0.1 m 

pH Cα-Al2O3
 

g.L-1 
Qα-Al2O3

 
µmol.g-1

 α-Al2O3

[SRFA] 
mg.L-1 

QSRFA 
mmol.g-1

 SRFA 
RSRFA 

mol.g-1
 SRFA

/mol.g-1
 α-Al2O3

 
6.18 18.30 9.25 91.5 5.36 2.9 
6.08 16.24 10.14 105.6 5.32 3.4 
6.04 15.73 10.52 125.9 5.31 4.0 
6.06 15.36 10.33 153.6 5.31 5.1 
6.05 15.68 10.42 196.0 5.31 6.4 
6.06 16.06 10.33 240.8 5.31 7.7 
6.09 14.80 10.05 259.0 5.32 9.3 
6.12 15.27 9.78 305.3 5.33 10.9 
6.13 14.64 9.69 439.3 5.34 16.5 
6.16 14.07 9.42 562.6 5.35 22.7 
6.14 13.93 9.60 835.7 5.34 33.4 
6.06 14.40 10.33 1065.5 5.31 38.0 
pH [HSTOC]free 

mg.L-1 
log TOCRd [HSUV]free 

mg.L-1 
log UVRd 

 
 

6.18 29.2 ± 1.7 2.07 ± 0.07 16.8 ± 2.3 2.39 ± 0.16  
6.08 39.1 ± 1.6 2.02 ± 0.05 23.3 ± 2.2 2.34 ± 0.11  
6.04 53.7 ± 1.6 1.93 ± 0.04 34.3 ± 2.0 2.23 ± 0.07  
6.06 76.0 ± 1.6 1.82 ± 0.03 53.1 ± 1.8 2.09 ± 0.04  
6.05 113.0 ± 1.8 1.67 ± 0.02 85.5 ± 1.9 1.92 ± 0.03  
6.06 153.7 ± 2.2 1.55 ± 0.02 121.8 ± 2.5 1.78 ± 0.02  
6.09 175.1 ± 2.5 1.51 ± 0.02 145.5 ± 10.3 1.73 ± 0.09  
6.12 183.8 ± 8.2 1.64 ± 0.05 186.5 ± 9.8 1.62 ± 0.06  
6.13 286.0 ± 7.9 1.56 ± 0.03 311.5 ± 20.4 1.45 ± 0.08  
6.16 387.0 ± 7.9 1.51 ± 0.02 424.1 ± 19.0 1.37 ± 0.05  
6.14 725.4 ± 23.8 1.04 ± 0.04 705.3 ± 18.1 1.12 ± 0.03  
6.06 922.1 ± 23.5 1.03 ± 0.03 917.5 ± 19.9 1.06 ± 0.03  

 



Table S3: Parameters obtained from the fitting in Figure S2 to Equation S2 for PAHA. 

R A0,LE ± σ A0,Bz ± σ A0,ET ± σ A0,ET/A0,Bz ± σ 
PAHA 0.556 ± 0.022 0.485 ± 0.004 0.708 ± 0.001 1.460 ± 0.013 

3.3 0.910 ± 0.005 0.299 ± 0.002 0.293 ± 0.003 0.980 ± 0.012 
6.9 5.923 ± 3.714 0.372 ± 0.022 0.460 ± 0.009 1.237 ± 0.077 
8.0 0.531 ± 0.014 0.445 ± 0.012 0.679 ± 0.001 1.527 ± 0.040 

15.6 0.637 ± 0.009 0.416 ± 0.009 0.664 ± 0.001 1.597 ± 0.035 
24.8 0.606 ± 0.009 0.437 ± 0.008 0.678 ± 0.001 1.551 ± 0.030 

 ΔLE ± σ ΔBz ± σ ΔET ± σ r²a = 1 – (1 – r²) 
n – 1
n – p (a) 

PAHA 1.067 ± 0.025 1.358 ± 0.007 2.571 ± 0.003 0.9999 
3.3 1.375 ± 0.042 3.117 ± 0.198 3.839 ± 0.105 0.9986 
6.9 0.681 ± 0.018 1.257 ± 0.018 2.530 ± 0.017 0.9968 
8.0 1.238 ± 0.050 1.380 ± 0.014 2.561 ± 0.005 0.9998 

15.6 1.205 ± 0.033 1.394 ± 0.012 2.613 ± 0.004 0.9999 
24.8 1.156 ± 0.033 1.369 ± 0.011 2.603 ± 0.003 0.9999 

a n = 151 data points for each spectrum; p = 6 fitting parameters being A0,LE, ΔLE, A0,Bz, ΔBz, A0,ET, and ΔET. 
 

Table S4: Parameters obtained from the fitting of the experimental points in Figure S3 to Equation 

S2 for SRFA.  

R A0,LE ± σ A0,Bz ± σ A0,ET ± σ A0,ET/A0,Bz ± σ 
SRFA 0.421 ± 0.004 0.737 ± 0.004 0.451 ± 0.004 0.611 ± 0.007 

38.0 0.454 ± 0.018 0.647 ± 0.063 0.411 ± 0.003 0.636 ± 0.062 
33.4 0.402 ± 0.037 0.711 ± 0.012 0.437 ± 0.002 0.615 ± 0.011 
22.7 0.375 ± 0.024 0.699 ± 0.020 0.430 ± 0.002 0.616 ± 0.018 
16.5 0.434 ± 0.042 0.712 ± 0.011 0.434 ± 0.002 0.610 ± 0.010 
12.5 0.443 ± 0.035 0.715 ± 0.011 0.419 ± 0.002 0.586 ± 0.009 
10.9 0.417 ± 0.022 0.690 ± 0.022 0.414 ± 0.002 0.600 ± 0.019 
9.3 0.503 ± 0.041 0.693 ± 0.019 0.389 ± 0.002 0.561 ± 0.016 
5.1 0.525 ± 0.033 0.718 ± 0.009 0.391 ± 0.001 0.545 ± 0.007 
4.0 0.485 ± 0.017 0.684 ± 0.019 0.382 ± 0.002 0.558 ± 0.016 
3.4 0.485 ± 0.017 0.685 ± 0.013 0.370 ± 0.001 0.541 ± 0.010 
2.9 0.540 ± 0.018 0.662 ± 0.018 0.363 ± 0.002 0.548 ± 0.015 

ΔLE ± σ ΔBz ± σ ΔET ± σ r²a = 1 – (1 – r²) 
n – 1
n – p a 

SRFA 1.029 ± 0.178 1.408 ± 0.040 2.077 ± 0.029 0.9996 
38.0 1.351 ± 0.264 1.407 ± 0.038 2.092 ± 0.014 0.9993 
33.4 1.131 ± 0.083 1.390 ± 0.013 2.108 ± 0.008 0.9997 
22.7 1.239 ± 0.119 1.405 ± 0.016 2.080 ± 0.008 0.9997 
16.5 1.104 ± 0.076 1.377 ± 0.012 2.085 ± 0.008 0.9997 
12.5 1.121 ± 0.069 1.377 ± 0.011 2.045 ± 0.007 0.9998 
10.9 1.254 ± 0.114 1.393 ± 0.017 2.039 ± 0.008 0.9998 
9.3 1.167 ± 0.097 1.355 ± 0.017 1.982 ± 0.010 0.9996 
5.1 1.103 ± 0.050 1.366 ± 0.010 1.944 ± 0.006 0.9998 
4.0 1.259 ± 0.085 1.390 ± 0.015 1.926 ± 0.006 0.9998 
3.4 1.218 ± 0.055 1.388 ± 0.011 1.881 ± 0.005 0.9999 
2.9 1.265 ± 0.068 1.397 ± 0.015 1.853 ± 0.006 0.9999 

a n = 151 data points for each spectrum; p=6 fitting parameters being A0,LE, ΔLE, A0,Bz, ΔBz, A0,ET, and ΔET. 
 


