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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 Rpana = 10.4; the normalized
UV-Vis absorbance spectra of initial SRFA, PAHA, and supernatants after sorption on a-Al,Os at
pH 6.1 for different values of available sites ratio RHS; the initial spectrum of HS-covered a-Al,O3

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

bands, Ao e1/Ao sz and of the width ratio Agr/Ag,, and 7F2/7F1 ratios vs. [Eu]/[HS] (molgu.mol'1 ) for

site
original HS samples. The experimental data including pH, actual concentration of a Al,O3;, 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, Ao r1/AoBz and of the width ratio Agr/Ag; are also given.

The expression of a Gaussian peak used is reminded:

Ei - Eo;)
Ai= A; exp(—4 ln(Z)( A ) j (SD),
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where Ag; is the peak maximum, Eo; is the peak position, E.(eV) = ), and A; is the full
m

width at mid height.

Under our conditions,

Eig - Eorp) Ep, - Eop, )’
Ai=AoLE CXP(—4 ln(z)(LETLEOIE) j Aoy exp[—4 ln(z)(BTBzO:B_) j i

EET - EO ET 2
Agr exp| -4 In(2) = A (52)

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 r2,, are obtained from:

n—1
n-p

2= i i Z=1-(1-1?)
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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 a-Al,Os, at

pH = 6.1 + 0.1, for different Rpapa (mol.gi,lAHA/mol.gi aLo,) 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

-1
(I-Alz

a-Al,O3 at pH = 6.10 = 0.10, for different Rggga (mol. g'isF A/mol.g ) 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

R=29

a-Al,O3 at pH 6.1, for different Rsrra (mol.g'isF A/mol.g;;_ aLo,) values, and fitting results using the

decomposition in (29).
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Figure S4: C(1s) NEXAFS spectrum of HS-covered a-Al,O; at Rggpa = 10.9 before smoothing, pH
6.1,1=0.1 M
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Figure S5: The Agrr/Aop, (O) and Agr/Ag, (M) values for different Rys at pH 6.1 from Table S3

and S4.
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Figure S6: Comparison of 'F,/’F ratios for PAHA (closed squares) and SRFA (open diamonds).



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

pH Coano, Qu-ano, [PAHA] Qrana Rpana

gL’ pmol.g’ AL, mg.L" mmol.g},, mol.g},a

' /mol.g’. ALO:
6.09 9.97 10.14 99.3 3.34 33
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
[HSroclfree log "Ry [HSuv]iree log "Ry
mg.L’" mg.L"

6.09 20.8+0.2 2.58+£0.04 224+0.1 3.64+0.02
6.13 66.7+0.6 2.30+0.02 50.4+04 2.47+0.01
6.07 95.3+0.8 2.20+0.02 85.8+0.8 2.28 +£0.01
6.11 1452+1.2 2.03+£0.02 1456+1.0 2.03+£0.01
6.04 3182+2.7 1.75+0.02 3233+25 1.73 £0.02
6.16 5159+43 1.55+0.02 537.6 4.4 1.48 + 0.04

Table S2: Experimental data for the sorption of SRFA on a-apo3, at pH 6.1 and | =0.1 m

pH Coaro, Qu-ano, [SRFA] Qsrra Rsrra
gL’ umol.g, o mg.L" mmol.gl,.,  MOLggkr,
' /mol.g . o,
6.18 18.30 9.25 91.5 5.36 2.9
6.08 16.24 10.14 105.6 5.32 34
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 5.34 334
6.06 14.40 10.33 1065.5 5.31 38.0
pH [HSTOC]free 1Og TOCRd [HSUV]free lOg UVRd
mg.L’l mg.L'1

6.18 292+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 £ 0.04 343+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 £0.02 855+19 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 Agip*o Aop, =0 Agerto Ager/Agp, £ 0
PAHA 0.55,+0.02, 0.485+0.00, 0.705 =+ 0.00, 1.464+ 0.01;
33 091,+£0.005 0.299+£0.00, 0.29;+0.00; 0.98,+0.01,
6.9 592;+3.71, 0.37,£0.02, 0.464=+ 0.00, 1.23;,+£0.07,
8.0 0.53,£0.01; 0.445;+0.01, 0.679%0.00, 1.52;+0.04,
15.6 0.63;+£0.00g 0.415+0.000 0.664+ 0.00, 1.59;+ 0.03;
24.8 0.60,+0.000 0.43;,+0.003 0.673+0.00, 1.55;£0.03,
Apto — Aprto =17(17r2)2:;“‘>
PAHA 1.06;£0.025 1.35+0.00; 2.57,+0.005 0.9999
33 1.37s+0.04, 3.11;£0.195 3.839+0.105 0.9986
6.9 0.68,+£0.01g 1.25;£0.013 2.53,+0.01, 0.9968
8.0 1.235+0.05, 1.38,+£0.01; 2.56,+0.005 0.9998
15.6 1.20s+0.03; 1.39,+£0.01, 2.615+0.00,4 0.9999
248 1.15¢+ 0.033 1.369+0.01; 2.60; £0.005 0.9999

®n = 151 data points for each spectrum; p = 6 fitting parameters being AoLE, ALE, Aoz ABzs AogT, and Agr.

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

S2 for SRFA.
R Ageto Agp, 0 Agerto Aer/Agp, £ 0
SRFA 0.42,+0.004 0.73;£0.004 0.45,+0.004 0.61; +0.00,
38.0 0.45,+0.014 0.64, £ 0.06; 0.41, £0.005 0.6345 £ 0.06,
334 0.40, £ 0.03, 0.71, £0.01, 0.43,+0.00, 0.615+0.01,
22.7 0.375+0.02,4 0.699 = 0.02 0.43,+0.00, 0.615+0.015
16.5 0.43,+0.04, 0.71,+£0.01, 0.43,+0.00, 0.61,+£0.01,
12.5 0.445 + 0.03; 0.715+ 0.01, 0.414+0.00, 0.584 + 0.009
10.9 0.41,+0.02, 0.69,+ 0.02, 0.41,+0.00, 0.60y,+ 0.019
93 0.50; + 0.04, 0.69;+0.01y 0.389+ 0.00, 0.56,+0.01¢
5.1 0.525+0.035 0.715 £ 0.00, 0.39, £ 0.00, 0.545 + 0.004
4.0 0.485+0.01, 0.68,+0.01, 0.38, £ 0.00, 0.555+0.014
34 0.485+0.015 0.685+0.015 0.37,+0.00, 0.54,+£0.01,
29 0.54,+0.015 0.66, +0.015 0.365 = 0.00, 0.543+0.015
Alg£o Ag, 0 Apr£0 rza:1—(l—r2)ﬁ:;a
SRFA 1.02+0.17g 1.405 = 0.04, 2.07;,+£0.024 0.9996
38.0 1.35,+£0.264 1.407 + 0.035 2.09,+0.014 0.9993
334 1.13,£0.08; 1.390£0.01; 2.105 £ 0.004 0.9997
22.7 1.23¢+£0.11y 1.405+0.014 2.08, £ 0.004 0.9997
16.5 1.10,+£0.07, 1.37,+£0.01, 2.085+0.005 0.9997
12.5 1.12, £ 0.06, 1.37,£0.01, 2.045 +0.004 0.9998
10.9 1.25,+0.114 1.39;+0.01, 2.034+ 0.00g 0.9998
9.3 1.167+ 0.09, 1.355+0.01, 1.98,+0.01, 0.9996
5.1 1.105 £ 0.05, 1.36+ 0.01, 1.94,+ 0.004 0.9998
4.0 1.25¢+ 0.085 1.39,+0.015 1.924+ 0.00¢ 0.9998
34 1.213+0.055 1.383+0.01, 1.88, £ 0.005 0.9999
2.9 1.265 £ 0.065 1.39;£0.015 1.855 £ 0.¢06 0.9999

%n =151 data points for each spectrum; p=6 fitting parameters being Aoy, ALk, Aogss Ay Aopr, and Agr.




