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Table S1. Properties of diffusion cell experiments using COx samples and data used to process calculations. [a] Dagnelie et al., 2014 [b] Descostes et al.,

2017, [c] this work. *Tracer spiked after a pre-equilibration period with inactive organic molecules (stable species or competitor).

n°/ref | Sample ID Tracer | Ao(MBq) | Co(M) | LS. (eq.) Cell |[@@mm)]| L(mm) |[V¥(mL) | Vv*°"™mL)
1[a] | EST207_16517 2 | C-EDTA 0.884 | 270E-02 | 1.59E-01 static 355 10.6 172.8 1225
2[a] | EST207_16517 1 | *C-a-ISA 0.384 2.70E-02 | 1.59E-01 static 36 10 172.8 122.5
3[a] | EST207_16517 6 | “C-Phthalate 0.891 2.70E-02 | 1.59E-01 static 35.3 11.3 172.8 122.5
4 [a] EST207_16517 | ™C-Oxalate 0.412 1.00E-03 | 1.06E-01 static 35 10.9 172.6 122.9
5 [b] EST207_16517 Eu-EDTA none 2.70E-02 | 1.59E-01 static 35.7 9.9 1725 122
6 [b] EST207 16517 | ™“Eu-EDTA 0.936 2.70E-02 | 1.59E-01 static 34.8 10.5 172.5 122
7[c] EST207_16517 | **C-Oxalate 0.220 1.00E-06 | 1.05E-01 static 36 10.5 172.8 1225
8 [c] EST207_16517 | *C-Oxalate* 0.213 | 1.00E-06 | 4.05E-01 static 36 10.5 172.8 1225
9 [c] EST207_16517 | °H-Phthtalate 1.021 [ 1.00E-07 | 1.05E-01 static 36 10.5 172.8 1225
10 [c] | EST207_16517 | °H-Phthalate* 1428 [ 1.00E-07 | 1.15E-01 static 36 10.5 172.8 1225
11[c] EST40471 *H-Phthalate* | 0.653 | 1.00E-03 | 1.08E-01 Dynamic | 36.04 8.81 149.2 19.9
12 [c] EST40471 “C-Citrate 1122 | 1.10E-02 | 1.16E-01 Dynamic | 35.79 8 152.7 19.4
13 [c] EST40471 YC-Citrate* 0.774 9.60E-03 | 1.15E-01 Dynamic 36.08 9 151 20
14 [c] EST40471 *H-Acetate 1123 | 1.00E-03 | 1.06E-01 static 39.5 9.3 172.75 122.6
15 [c] EST40471 H-Adipate 0.961 | 1.00E-03 | 1.08E-01 static 39.6 9.7 172.75 122.6




DOWNQ ( C/UPCO)

1.E-12 - , i-, M 2 e ” i + 1
' l Iy '!|||IIH||F"'I"‘M'" 'uip =i ‘,} ‘"'ﬂ +

T il

W R

N1 E-13 - Ui | it ".llu | |.‘!|| i H||I|| ‘I” ”1'

£ | ‘ ""'l' ""II"" ||"'|| Hm |||| |||

L ‘I

) ||| HH °

D ! *n°5

!Ill | A nol
1.E-15 =k T T T
0 150 300 450 600
Time (d)
2% 100%
1% - S
)
&
0% | 80% A n°l AR
0 150 300 450 600 0 150 300 450 600
Time (d) Time (d)

Figure S1: Experimental and modelled data for EDTA species: exp. n°1 (14C-EDTA),
exp.n°5 (Eu-EDTA), exp. n°6 (*Eu-EDTA). (Top) Normalized downstream fluxes
with uncertainties used for parametric adjustment of the model (solid line).
(Bottom) Comparison between experimental data (signs) and modelled data (solid line).
(Left) Downstream cumulative concentration (Right) Depletion of upstream concentration.
Data of exp. n°1 from (Dagnelie et al., 2014), n°5 and n°6 from Descostes et al. (2017).
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Figure S2: Experimental and modelled data for phthalate species:
exp. n°3 (**C-phthalate without pre-equilibration),
exp.n°11 (*H-phthalate with pre-equilibration),
exp. n°9 (°*H-phthal. without competing adsorbate),
exp. n°10 (*H-phthal with 0.1 M competing NaPhthal.)
(Top) Normalized downstream fluxes with uncertainties used for parametric adjustment of the model
(solid line). (Bottom) Comparison between experimental data (signs) and modelled data (solid line).
(Left) Downstream cumulative concentration, (Right) Depletion of upstream concentration.

Data of exp. n°3 taken from (Dagnelie et al., 2014).
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Figure S3: Experimental and modelled data for oxalate species:
exp. n°4 and n°7 (**C-oxalate), exp.n°8 (**C-oxalate with 10 mM competing ISA)
(Top) Normalized downstream fluxes with uncertainties used for parametric adjustment of the model
(solid line). (Bottom) Comparison between experimental data (signs) and modelled data (solid line).
(Left) Downstream cumulative concentration, (Right) Depletion of upstream concentration.

Data of exp. n°4 taken from (Dagnelie et al., 2014).
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Figure S4: Experimental and modelled data for citrate species:
exp. n°12 (**C-Citrate without pre-equilibration)
exp. n°13 (*C-Citrate with pre-equilibration)
(Top) Normalized downstream fluxes with uncertainties used for parametric adjustment of the model
(solid line). (Bottom) Comparison between experimental data (signs) and modelled data (solid line).

(Left) Downstream cumulative concentration, (Right) Depletion of upstream concentration.
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Figure S5: Experimental and modelled data for other species:
exp. n°14 (*H-Acetate), exp. n°15 (*H-Adipate), exp. n°2 (**C-a-lsosaccharinate)
(Top) Normalized downstream fluxes with uncertainties used for parametric adjustment of the model
(solid line). (Bottom) Comparison between experimental data (signs) and modelled data (solid line).
(Left) Downstream cumulative concentration, (Right) Depletion of upstream concentration.

Data of exp. n°2 taken from (Dagnelie et al., 2014).
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Figure S6: Extrapolation of R/™* from Ry = f(1.S.). Crosses: data taken from Chen et al. (2018).
Solid lines: parametric adjustment made in this study.

In the case of *°Cl, values stand for anion porosity: &(Cl).

Table S3. Maximum adsorption measured by percolation of organic anions in compacted illite.

Data taken from Chen et al. (2018). Ry"** extrapolated by exponential rise to a plateau (Fig. S6).

Experiment Organic species Formula R (L kg™)
PRO Propanoate C,HsCOO° 0,15
BUT Butanoate C;H;,COO 0,13

3-OH-B DL-3-hydroxybutanoate CH3CH(OH)CH,COO" 0,33
L-2-OH-P L-2-hydroxypropanoate CH3CH(OH)COO 1,60
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Figure S7: Correlation between [] factor and M™. The trend indicates a limited correlation

between anion exclusion ([J<<1) and size of molecules (inverse of M™?).

Data on inorganic ions include CI, I, S0,%, Se05%, NO;™ diffusion in COx clay rock.
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