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Table S1: Binding energies at 0 K in kJ/mol of toxic industrial chemicals (BEtc) and water (BEw,0) with ten functional group
candidates. The five values for each case are from five different starting configurations. The last column represents the difference
between the lowest binding energy of water and the lowest binding energy of the toxic industrial chemical for each case. A positive
value indicates that the binding of the toxic industrial chemical is stronger than that of water.

Functional group BEy2504 BEya0 fg::;stt gg 3: I}-II;S 0,
R-COOCu -183.8,-183.8, -51.6, -30.7, 118.6 -97.8,-97.8,-97.8, -10.8, -10.7 86.0
R-COOAg -94.1, -934, -344, -32.8, 331.5 -51.5,-51.5,-51.4, -48.3,-12.3 42.6
R-COOLi -112.8,-112.1, -105.3, -62.5, -57.4 -70.2,-70.1, -68.3, -11.9,-11.8 42.6
R-P(=0)(OH), -82.1, -78.3, -78.2, -74.8, -17.1 -42.7,-42.7,-27.7, -15.1, -15.1 394
R-OP(=0)(OH), -73.6, -53.1, -52.9, -41.4, 267.3 -44.9, -44.1, -43.7, -43.7,-43.4 28.7

R -349, -294, -294, -22.6, -22.6 -10.7,-10.6, -6.0, -59, -5.3 243
R-COOH -59.4, -42.6, -41.3, -35.8, 475.1 -37.2,-37.2,-37.2, -8.5, -84 22.2
R-SO;H -64.2, -43.5, -33.8, -19.2, 562.2 -42.7,-42.3,-22.3, -12.7,-11.6 21.5
R-HSO, -68.3, -63.5, -43.2, -43.1, -41.6 -46.9, -44.5, -44.5, -44.5, -21.2 21.4
R-OOH -47.5, -44.8, -38.7, -36.0, -35.9 -27.7,-26.5, -26.4, -13.1, -10.7 19.8
R-OH -46.1, -38.8, -31.6, -28.3, -6.1 -26.5,-26.5, -16.6, -10.8, -10.8 19.6

. Lowest BE of H,O —

Functional group BEco BEya0 Lowest BE of CO
R-COOCu -170.6, -170.5, -170.5, -22.8, -3.1 -97.8,-97.8, -97.8, -10.8, -10.7 72.8
R-COOAg -49.4, -494, -494, -6.4, -6.0 -51.5,-51.5,-51.4,-48.3,-12.3 -2.1

R -54, 54, -54, -22,-22 -10.7,-10.6, -6.0,-59, -5.3 -5.2
R-OH -8.7, -6.3, -6.3, -5.6, 4.1 -26.5,-26.5, -16.6, -10.8, -10.8 -17.8
R-OOH -8.2, -82, -64, -62, -32 -27.7,-26.5, -26.4, -13.1, -10.7 -19.5
R-HSO, -20.0, -20.0, -19.8,-10.8, -4.7 -46.9, -44.5, -44.5, -44.5, -21.2 -26.9
R-P(=0)(OH), -12.2, -6.0, -59, -5.2, 48 -42.7,-42.7,-27.7,-15.1, -15.1 -30.5
R-SO;H -11.6, -7.1, -52, -5.1, 4.2 -42.7,-42.3,-22.3,-12.7,-11.6 -31.0
R-COOH -6.1, -54, -4.1, -39, -3.2 -37.2,-37.2,-37.2,-8.5, -8.4 -31.1
R-OP(=0)(OH), -13.0, -13.0, -8.2, -8.2, -4.0 -44.9, -44.1, -43.7, -43.7, -43 .4 -32.0
R-COOLIi -29.0, -29.0, -29.0, -14.7, -3.1 -70.2,-70.1, -68.3, -11.9, -11.8 -41.2
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Lowest BE of H,O —

Functional group BEyc BEya0 Lowest BE of HCI
R-COOCu -166.9, -166.9, -56.2, -24.9, -11.5 -97.8,-97.8,-97.8, -10.8, -10.7 69.1
R-COOAg -87.0, -87.0, -86.6, -20.7, -13.5 -51.5,-51.5,-51.4, -48.3,-12.3 354
R-COOLi -88.4, -88.4, -88.3, -88.3, -12.8 -70.2, -70.1, -68.3, -11.9,-11.8 18.2
R -11.6, -11.6, -11.6, -10.7, -10.7 -10.7,-10.6, -6.0, -5.9, -5.3 1.0
R-OH -16.2, -16.0, -11.9, -11.9, -11.8 -26.5,-26.5, -16.6, -10.8, -10.8 -10.3
R-OOH -16.7, -16.0, -13.4, -13.4, -10.3 -27.7,-26.5, -26.4, -13.1,-10.7 -11.0
R-P(=0)(OH), -28.6, -27.4, -16.0, -15.3, -11.0 -42.7,-42.7,-27.7, -15.1, -15.1 -14.1
R-COOH -19.2, -19.0, -19.0, -11.0, -8.9 -37.2,-37.2,-37.2, -8.5, -84 -18.0
R-OP(=0)(OH), -254, -25.3, -23.0, -16.7, -11.3 -449, -44.1, -43.7, -43.7,-43.4 -19.6
R-SO;H -19.5, -19.5, -19.5, -13.1, -13.0 -42.7,-42.3,-22.3, -12.7,-11.6 -23.2
R-HSO, -19.6, -19.6, -19.1, -13.5, -13.5 -46.9, -44.5, -44.5, -44.5,-21.2 -27.3

. Lowest BE of H,O —
Functional group BEcnq BEw0 Lowest BE of CNCI
R-COOCu -142.6,-132.7, -132.7, -132.7, -132.6 -97.8,-97.8, -97.8, -10.8, -10.7 449
R-COOAg -55.3, -55.3, -41.0, -41.0, -33.2 -51.5,-51.5,-51.4,-48.3,-12.3 3.8
R -12.5, -12.5, -10.8, -10.8, -10.8 -10.7,-10.6, -6.0, -5.9, -5.3 1.8
R-OOH -26.7, -26.7, -26.7, -13.1, -11.1 -27.7,-26.5, -26.4, -13.1, -10.7 -1.0
R-HSO, -41.0, -41.0, -41.0, -15.3, -12.2 -46.9, -44.5, -44.5, -44.5, -21.2 -5.9
R-OH -20.2, -15.7, -15.7, -15.7, -15.7 -26.5,-26.5, -16.6, -10.8, -10.8 -6.3
R-OP(=0)(OH), =342, -34.2, -23.5, -23.5, -23.5 -44.9, -44.1, -43.7, -43.7, -43 .4 -10.7
R-COOLi -59.0, -59.0, -48.5, -48.4, -44.8 -70.2, -70.1, -68.3, -11.9, -11.8 -11.2
R-SO;H -26.5, -26.5, -26.5, -24.5, -22.4 -42.7,-42.3,-22.3,-12.7,-11.6 -16.2
R-COOH -20.8, -12.1, -10.7, -10.4, -104 -37.2,-37.2,-37.2, -8.5, -8.4 -16.4
R-P(=0)(OH), -26.3, -25.3, -13.6, -12.0, -11.5 -42.7,-42.7,-27.7,-15.1, -15.1 -16.4
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Lowest BE of H,O —

Functional group BEg, BEya0 Lowest BE of SO,
R-COOCu -137.1, -137.1, -137.0, -69.4, -14.8 -97.8,-97.8,-97.8, -10.8, -10.7 39.3
R -14.9, -149, -14.8, -14.8, -14.2 -10.7,-10.6,-6.0, -5.9,-5.3 4.2
R-OOH -20.4, -20.0, -19.1, -14.1, -13.0 -27.7,-26.5,-26.4, -13.1,-10.7 -7.3
R-OH -15.7, -15.3, -12.5, -12.5, -11.8 -26.5, -26.5,-16.6, -10.8, -10.8 -10.8
R-P(=0)(OH), -28.6, -28.5, -18.5, -18.4, -16.2 -42.7,-42.7,-27.7, -15.1, -15.1 -14.0
R-HSO, -31.1, -30.6, -30.6, -30.2, -12.5 -46.9, -44.5, -44.5, -44.5,-21.2 -15.8
R-OP(=0)(OH), -28.2, -28.2, -27.5, -25.7, -12.4 -44.9,-44.1, -43.7, -43.7,-43.4 -16.7
R-SO;H -25.8, -22.6, -20.8, -17.3, -15.1 -42.7,-42.3,-22.3, -12.7,-11.6 -16.8
R-COOH -19.9, -19.9, -14.9, -14.9, -13.2 -37.2,-37.2,-37.2, -8.5,-8.4 -17.2
R-COOAg -32.0, -30.9, -30.7, -28.2, -16.4 -51.5,-51.5,-51.4, -48.3,-12.3 -19.5
R-COOLi -44.9, 422, -42.2, -39.0, -15.2 -70.2,-70.1, -68.3, -11.9,-11.8 -25.4

. Lowest BE of H,O —
Functional group BEycN BEya0 Lowest BE of HCN
R-COOCu -133.4, -126.4, -91.7, -23.3, -14.6 -97.8,-97.8,-97.8, -10.8, -10.7 35.7
R-COOAg -56.1, -56.1, -56.1, -56.1, -17.0 -51.5,-51.5,-51.4, -48.3,-12.3 4.6
R -13.9, -13.9, -13.9, -13.9, -13.8 -10.7, -10.6, -6.0, -5.9,-5.3 3.2
R-OH -21.4, -21.4, -21.4, -154, -14.5 -26.5,-26.5,-16.6, -10.8, -10.8 -5.1
R-OOH -21.6, -21.4, -21.4, -15.3, -11.2 -27.7,-26.5,-26.4, -13.1,-10.7 -6.1
R-HSO, -40.4, -404, -18.2, -18.2, -18.1 -46.9, -44 .5, -44.5, -44.5,-21.2 -6.5
R-OP(=0)(OH), -34.6, -26.4, -25.0, -24.3, -14.1 -449, -44.1, -43.7, -43.7,-43.4 -10.3
R-COOLi -59.8, -59.8, -26.6, -26.3, -16.0 -70.2,-70.1, -68.3, -11.9,-11.8 -10.5
R-P(=0)(OH), -27.2, -27.2, -25.8, -25.8, -18.8 -42.7,-42.7,-27.7, -15.1, -15.1 -15.5
R-SO;H -25.9, -25.8, -24.1, -24.1, -20.3 -42.7,-42.3,-22.3, -12.7,-11.6 -16.8
R-COOH -19.7, -19.1, -18.7, -12.0, -11.9 -37.2,-37.2,-37.2, -8.5,-8.4 -17.4
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Lowest BE of H,O —

Functional group BEyy BEy;0 Lowest BE of HF
R-COOLi -98.0, -98.0, -97.9, -45.9, -15.5 -70.2,-70.1, -68.3, -11.9, -11.8 27.7
R-P(=0)(OH), -50.5, -50.4, -49.2, -27.1, -24.6 -42.7,-42.7,-27.7,-15.1, -15.1 7.8
R-COOAg -56.6, -56.4, -56.4, -56.4, -16.2 -51.5,-51.5,-51.4, -48.3,-12.3 5.1
R-COOH -40.5, -40.5, -32.4, -20.8, -11.0 -37.2,-37.2,-37.2, -8.5, -8.4 34

R -13.9, -13.9, -13.7, -12.8, -3.3 -10.7,-10.6, -6.0, -5.9, -5.3 3.3
R-OP(=0)(OH), -46.6, -46.5, -46.5, -22.3, -20.7 -44.9, -44.1,-43.7,-43.7,-43 .4 1.7

R-OH -28.0, -13.8, -13.8, -13.8, -13.1 -26.5,-26.5, -16.6, -10.8, -10.8 1.5
R-OOH -26.7, -25.1, -25.1, -21.8, -12.0 -27.7,-26.5,-26.4,-13.1, -10.7 -1.0
R-SOsH -36.7, -36.2, -36.0, -21.6, -20.5 -42.7,-42.3,-22.3,-12.7,-11.6 -6.0
R-HSO, -33.9, -33.9, -27.2, -21.5, -21.5 -46.9, -44.5, -44.5,-44.5,-21.2 -13.0
R-COOCu -78.0, -42.0, -42.0, -34.4, -13.6 -97.8,-97.8,-97.8, -10.8, -10.7 -19.8

. Lowest BE of H,O —

Functional group BEcu3B: BEw;0 Lowest BE of CH,Br
R-COOAg -75.0, -75.0, -70.5, -42.2, -41.5 -51.5,-51.5,-51.4,-48.3,-12.3 23.5

R -10.6, -43, -2.8, -2.7, -2.7 -10.7,-10.6, -6.0, -5.9, -5.3 -0.1
R-COOCu 914, -90.9, -81.4, -11.2, -99 -97.8,-97.8,-97.8, -10.8, -10.7 -6.4
R-OOH -15.4, -15.4, -10.2, -10.0, -9.9 -27.7,-26.5,-26.4,-13.1, -10.7 -12.3
R-OH -10.8, -10.8, -10.5, -9.1, -6.6 -26.5,-26.5,-16.6, -10.8, -10.8 -15.7
R-HSO, -29.3, -27.8, -27.8, -27.3, -6.0 -46.9, -44.5, -44.5, -44.5, -21.2 -17.6
R-COOH -19.1, -9.2, -6.6, -6.5, -5.8 -37.2,-37.2,-37.2, -8.5, -8.4 -18.1
R-OP(=0)(OH), -25.0, -25.0, -24.2, -24.2, -11.9 -44.9,-44.1,-43.7,-43.7,-43.4 -19.9
R-SO;H -22.2, -22.2, -19.9, -19.8, -7.6 -42.7,-42.3,-22.3,-12.7,-11.6 -20.5
R-P(=0)(OH), -22.0, -21.8, -11.0, -7.5, -7.4 -42.7,-42.7,-27.7,-15.1, -15.1 -20.7
R-COOLi -43.8, -43.7, -38.8, -12.2, 112.9 -70.2,-70.1, -68.3, -11.9, -11.8 -26.5
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Lowest BE of H,O —

Functional group BEys BEya0 Lowest BE of H,S
R-COOCu -115.7,-115.7, -112.6,-12.3,-9.5 -97.8,-97.8,-97.8, -10.8, -10.7 18.0
R -10.9, -10.9, -10.9, -10.9, -7.8 -10.7,-10.6, -6.0, -5.9, -5.3 0.3
R-COOAg -51.3, -51.3, -51.3, -14.9,-10.9 -51.5,-51.5,-51.4, -48.3,-12.3 -0.2
R-OH -12.7, -12.7, -12.4, -11.3, -6.9 -26.5, -26.5,-16.6, -10.8, -10.8 -13.8
R-OOH -11.6, -11.5, -11.0, -10.2, -9.0 -27.7,-26.5,-26.4, -13.1,-10.7 -16.2
R-HSO, -29.8, -29.8, -29.8, -27.0, -5.7 -46.9, -44.5, -44.5, -44.5,-21.2 -17.1
R-OP(=0)(OH), -25.8, -22.4, -21.8, -21.6,-17.6 -44.9,-44.1, -43.7, -43.7,-43.4 -19.1
R-COOH -15.8, -10.1, -9.8, -94, -6.1 -37.2,-37.2,-37.2, -8.5, -84 -21.4
R-P(=0)(OH), -20.7, -19.5, -19.5, -12.3, -10.1 -42.7,-42.7,-27.7, -15.1, -15.1 -22.0
R-SOsH -20.6, -19.8, -19.8, -18.5,-14.9 -42.7,-42.3,-22.3, -12.7,-11.6 -22.1
R-COOLi -37.9, -37.2, -37.1, -13.6,-12.0 -70.2,-70.1, -68.3, -11.9,-11.8 -32.3
Functional group BEuno3 BEya0 igyvz:: gg 3? gi\IOO;;
R-P(=0)(OH), -58.2, -56.9, -29.7, -23.7, -11.0 -42.7,-42.7,-27.7,-15.1, -15.1 15.6
R-COOLi -85.8, -45.8, -38.6, -36.3, -15.0 -70.2,-70.1, -68.3, -11.9, -11.8 15.5
R -17.9, -17.9, -16.8, -14.3, -13.9 -10.7,-10.6, -6.0, -5.9, -5.3 7.3
R-OP(=0)(OH), -51.3, -51.3, -28.9, -25.1, -22.5 -44.9, -44.1,-43.7,-43.7,-43.4 6.4
R-OOH -32.2, -27.4, -23.0, -19.3, -13.6 -27.7,-26.5, -26.4, -13.1, -10.7 4.5
R-SOsH -43.9, -29.1, -29.1, -26.7, -23.8 -42.7,-42.3,-22.3,-12.7,-11.6 1.3
R-HSO, -46.2, -46.2, -27.0, -27.0, -23.7 -46.9, -44.5, -44.5,-44.5, -21.2 -0.7
R-COOAg -48.6, -39.2, -39.0, -26.8, -2.1 -51.5,-51.5,-51.4,-48.3,-12.3 -2.9
R-COOH -33.5, -32.7, -32.0, -19.4, -17.3 -37.2,-37.2,-37.2, -8.5, -8.4 -3.7
R-OH -17.6, -17.5, -15.3, 65.0, 336.1 -26.5, -26.5, -16.6, -10.8, -10.8 -9.0
R-COOCu -63.4, -59.2, -43.2, -41.3, -41.1 -97.8,-97.8,-97.8, -10.8, -10.7 -34.4
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Lowest BE of H,O —

Functional group BEychHo BEya0 Lowest BE of HCHO
R-COOCu -101.7,-101.7,-101.7, -101.3, -9.0 -97.8,-97.8, -97.8, -10.8, -10.7 39
R -12.2, -12.1, -12.1, -11.1, -10.9 -10.7,-10.6, -6.0, -5.9, -5.3 1.5
R-COOAg -50.8, -50.8, -50.8, -50.6, -94 -51.5,-51.5,-51.4, -48.3, -12.3 -0.7
R-OOH -26.4, -259, -25.9, -11.8, -10.3 -27.7,-26.5, -26.4, -13.1, -10.7 -1.3
R-COOLi -68.0, -68.0, -68.0, -68.0, -9.2 -70.2, -70.1, -68.3, -11.9, -11.8 2.3
R-OH -23.6, -23.6, -23.5, -12.3, -10.6 -26.5,-26.5, -16.6, -10.8, -10.8 -2.9
R-P(=0)(OH), -38.9, -38.9, -36.8, -12.9, -114 -42.7,-42.7,-27.7, -15.1, -15.1 -3.8
R-OP(=0)(OH), -40.5, -39.1, -39.1, -35.7, -12.3 -44.9, -44.1, -43.7, -43.7, -43 .4 -4.4
R-COOH -32.2, -12.5, -12.5, -10.7, -94 -37.2,-37.2,-37.2, -8.5, -8.4 -4.9
R-SO;H -37.4, 374, -37.2, -17.3, -10.2 -42.7,-42.3,-22.3,-12.7,-11.6 -5.3
R-HSO, -38.1, -38.1, -38.1, -16.4, -9.0 -46.9, -44.5, -44 .5, -44.5, -21.2 -8.8
Functional group BEcocn BEwo f::vvv"::tt gg ((:ff gé)%lz
R -12.6, -12.2, -12.2, -12.1, 0.0 -10.7, -10.6, -6.0, -59, -5.3 2.0
R-OOH -20.4, -15.1, -13.3, -11.7, -9.8 -27.7,-26.5, -26.4, -13.1, -10.7 -7.4
R-OH -14.6, -13.1, -13.1, -11.8, -5.3 -26.5,-26.5, -16.6, -10.8, -10.8 -12.0
R-HSO, -30.4, -30.4, -26.8, -15.2, -8.4 -46.9, -44.5, -44.5, -44.5, -21.2 -16.5
R-OP(=0)(OH), -25.6, -24.8, -16.8, -16.8, -5.6 -449, -44.1, -43.7, -43.7, -43.4 -19.4
R-COOH -16.7, -12.8, -12.7, -12.7, -6.3 -37.2,-37.2,-37.2, -8.5, -8.4 -20.5
R-SO;H -21.9, -21.8, -19.7, -14.6,-12.1 -42.7,-42.3,-22.3,-12.7,-11.6 -20.8
R-P(=0)(OH), -19.3, -19.3, -18.6, -17.8,-14.9 -42.7,-42.7,-27.7,-15.1, -15.1 -23.3
R-COOAg -25.7, -25.7, -23.8, -13.1, -9.8 -51.5,-51.5,-51.4,-48.3,-12.3 -25.8
R-COOCu -70.5, -70.4, -69.9, -13.1, -7.7 -97.8,-97.8, -97.8, -10.8, -10.7 -27.3
R-COOLi -38.6, -36.3, -36.3, -13.4, -8.2 -70.2, -70.1, -68.3, -11.9, -11.8 -31.6
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Lowest BE of H,O —

Functional group BE o, BEya0 Lowest BE of CO,
R -8.9, -89, -89, -1.8, -1.8 -10.7,-10.6, -6.0, -5.9, -5.3 -1.7
R-OOH -13.1,-11.7,-11.7,-11.2, -9.2 -27.7,-26.5, -26.4, -13.1, -10.7 -14.7
R-OH -10.3, -9.5, -94, -93, -8.3 -26.5,-26.5, -16.6, -10.8, -10.8 -16.3
R-COOH -13.8,-13.8,-13.8, -8.2, -7.6 -37.2,-37.2,-37.2, -8.5, -8.4 -23.4
R-HSO, -21.1,-21.1,-21.1, -21.1, -8.0 -46.9, -44.5, -44.5, -44.5, -21.2 -25.8
R-OP(=0)(OH), -19.0,-19.0,-17.7,-17.7, -13.4 -44.9, -44.1,-43.7,-43.7,-43 .4 -25.9
R-P(=0)(OH), -16.7,-15.5, -15.5, -12.5, -10.8 -42.7,-42.7,-27.7,-15.1, -15.1 -26.0
R-SO;H -15.2,-15.0,-14.2,-10.4, -10.0 -42.7,-42.3,-22.3,-12.7,-11.6 -27.5
R-COOAg -17.7,-16.1, -14.4, -14.3, -9.2 -51.5,-51.5,-51.4,-48.3,-12.3 -33.8
R-COOLi -30.5, -30.5, -30.5, -27.7, -8.9 -70.2,-70.1, -68.3, -11.9, -11.8 -39.7
R-COOCu -40.1, -39.7, -39.7, -39.7, -8.8 -97.8,-97.8,-97.8, -10.8, -10.7 -57.7

. Lowest BE of H,O —
Functional group BE, BEya0 Lowest BE of Cl,
R -8.2, 44, -1.7, -1.7, -1.6 -10.7,-10.6, -6.0, -5.9, -5.3 -2.4
R-OH -9.0, -5.2, 48, 29, 0.1 -26.5, -26.5,-16.6, -10.8, -10.8 -17.5
R-OOH -8.2, -82, -8.1, -52, -52 -27.7,-26.5, -26.4, -13.1, -10.7 -19.5
R-COOH -7.6, -5.7, -5.7, 2.4, -0.7 -37.2,-37.2,-37.2, -8.5, -8.4 -29.6
R-P(=0)(OH), -10.8, -7.3, -7.2, -7.0, -0.9 -42.7,-42.7,-27.7,-15.1, -15.1 -31.9
R-OP(=0)(OH), -10.1, -8.0, -7.6, -7.5, -4.9 -44.9, -44.1,-43.7,-43.7,-43 .4 -34.8
R-SO;H -7.3, -6.6, -3.5, 04, 05 -42.7,-42.3,-22.3,-12.7,-11.6 -354
R-HSO, -11.3,-10.7, -8.8, -6.0, -5.9 -46.9, -44.5, -44.5,-44.5,-21.2 -35.6
R-COOAg -12.4, -99, -9.7, -9.0, -0.3 -51.5,-51.5,-51.4,-48.3,-12.3 -39.1
R-COOCu -54.8,-54.8, -54.8, -54.8, -9.0 -97.8,-97.8,-97.8, -10.8, -10.7 -43.0
R-COOLi -15.2, 9.5, -5.5, -54, -5.3 -70.2, -70.1, -68.3, -11.9, -11.8 -55.0
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Table S2: Calculated free energies of adsorption at 298 K in kJ/mol of toxic industrial chemicals
(AGric) and water (AGpyo) binding with ten functional group candidates. The last column
represents the difference between the adsorption free energy of water and the adsorption free
energy of the toxic industrial chemical for each case. A positive value indicates that the binding
of the toxic industrial chemical is more stable than that of water.

Functional group AGgyss04 AGma0 ig 32804
R-COOCu -124.8 -52.0 72.8
R-P(=0)(OH), -27.9 5.2 33.1
R-COOAg -41.2 -8.8 324
R-COOLi -62.2 -30.8 31.4
R-OP(=0)(OH), -15.6 1.9 17.6
R-COOH -7.7 9.1 16.8
R-OH 3.1 12.4 9.4
R-SO;H -0.3 6.7 6.9
R-OOH 10.0 15.7 5.6
R 15.7 20.4 4.6
R-HSO, -6.3 -1.8 4.5
Functional group AGco AGmo ig I(_jlé)o
R-COOCu -120.1 -52.0 68.1
R-COOAg -5.1 -8.8 -3.7
R 24.1 20.4 -3.7
R-OH 20.8 12.4 -8.3
R-SO;H 15.2 6.7 -8.5
R-OOH 25.0 15.7 9.3
R-COOH 22.6 9.1 -13.5
R-P(=0)(OH), 22.6 5.2 -17.4
R-OP(=0)(OH), 21.4 1.9 -19.5
R-HSO, 21.1 -1.8 -22.9
R-COOLi 4.3 -30.8 -35.1

S9



Functional group

AGyc

AGmo

AG H,0 -

AG HC1
R-COOCu -111.9 -52.0 59.9
R-COOAg -36.1 -8.8 27.3
R-COOLi -35.9 -30.8 5.1
R 20.5 20.4 -0.2
R-OOH 18.3 15.7 -2.6
R-OH 20.1 12.4 -7.6
R-P(=0)(OH), 13.5 5.2 -8.3
R-COOH 19.0 9.1 -9.9
R-OP(=0)(OH), 15.4 1.9 -13.5
R-SOz;H 20.7 6.7 -14.0
R-HSO, 23.3 -1.8 -25.1
Functional group AGcna AGwma0 ig Iéllz\l()Cl
R-COOCu -88.8 -52.0 36.8
R-COOAg -18.6 -8.8 9.8
R-OH 12.5 124 0.0
R-OOH 18.1 15.7 2.4
R 23.3 20.4 -3.0
R-COOH 12.7 9.1 -3.6
R-HSO, 3.2 -1.8 -5.0
R-COOLi -23.0 -30.8 -7.8
R-SO;H 15.1 6.7 -8.4
R-P(=0)(OH), 14.1 5.2 -8.9
R-OP(=0)(OH), 11.7 1.9 -9.8
Functional group AGjsq, AGm0 ig IS_ICZ)?
R-COOCu -78.5 -52.0 26.5
R 24.4 20.4 -4.1
R-OOH 26.4 15.7 -10.8
R-OH 24.5 12.4 -12.0
R-COOH 21.3 9.1 -12.2
R-SOsH 23.0 6.7 -16.4
R-P(=0)(OH), 23.1 52 -17.9
R-HSO, 17.9 -1.8 -19.7
R-OP(=0)(OH), 22.8 1.9 -20.9
R-COOAg 14.9 -8.8 -23.7
R-COOLi 1.2 -30.8 -32.1
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Functional group

AGycn

AGmo

AG H,0 -

AG HCN
R-COOCu -87.7 -52.0 35.7
R-COOAg -19.2 -8.8 10.4
R 17.5 20.4 2.9
R-OH 10.7 12.4 1.7
R-OOH 18.0 15.7 -2.3
R-SO;H 9.7 6.7 -3.0
R-COOH 12.7 9.1 -3.6
R-HSO, 4.6 -1.8 -6.4
R-P(=0)(OH), 12.8 5.2 7.6
R-COOLi -22.8 -30.8 -8.0
R-OP(=0)(OH), 114 1.9 9.5
Functional group AGyyp AGwma0 ig gi?o
R-COOLi -51.8 -30.8 21.0
R-P(=0)(OH), 5.9 52 1.1
R-COOAg -17.2 -8.8 8.4
R-COOH 4.0 9.1 5.1
R-OP(=0)(OH),  -1.0 1.9 3.0
R-OH 9.6 12.4 2.9
R-OOH 13.6 15.7 2.1
R 18.8 20.4 1.6
R-SO;H 7.7 6.7 -1.1
R-HSO, 11.2 -1.8 -13.0
R-COOCu -31.6 -52.0 -20.4
Functional group  AGcuser AGm20 ig g;_g B_r
R-COOAg -34.3 -8.8 25.5
R-COOCu -47.3 -52.0 -4.7
R 28.2 204 -7.9
R-SO;H 16.0 6.7 94
R-COOH 20.6 9.1 -11.5
R-OOH 27.6 15.7 -12.0
R-OH 29.6 12.4 -17.2
R-P(=0)(OH), 232 5.2 -18.0
R-HSO, 19.7 -1.8 -21.5
R-OP(=0)(OH),  28.0 1.9 226.1
R-COOLi -2.5 -30.8 -28.3
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Functional group

AGmas

AGmo

AG H,0 -

AG H,S
R-COOCu -70.0 -52.0 17.9
R-COOAg 1123 8.8 35
R 24.5 20.4 -4.1
R-OH 21.6 12.4 9.2
R-COOH 22.2 9.1 -13.1
R-OOH 30.2 15.7 -14.5
R-SO;H 22.6 6.7 -16.0
R-P(=O)(OH), 216 5.2 -16.5
R-HSO, 17.8 -1.8 -19.6
R-OP(=0)(OH),  22.5 1.9 2206
R-COOLi 2.6 -30.8 -33.5
Functional group  AGynos AGwmz0 ig gf\IOO:
R-P(=O)OH), 77 52 12.9
R-COOL1 -35.6 -30.8 4.8
R-OP(=0)(OH), 0.8 1.9 1.1
R-OOH 16.2 15.7 -0.6
R-SO;H 7.6 6.7 -0.9
R 214 20.4 -1.0
R-COOH 11.9 9.1 -2.8
R-COOAg -2.8 -8.8 -6.0
R-HSO, 11.0 -1.8 -12.8
R-OH 27.4 12.4 -15.0
R-COOCu -15.7 -52.0 -36.3
Functional group  AGycuo AGwuz0 ig EZCOH_O
R-COOCu -49.3 -52.0 2.7
R-SO;H 9.6 6.7 -2.9
R-COOH 12.8 9.1 -3.7
R-COOAg -4.7 -8.8 -4.1
R-P(=0)(OH), 10.5 52 53
R-OOH 21.5 15.7 -5.9
R 26.5 20.4 -6.2
R-OH 18.6 124 -6.2
R-COOLi -22.1 -30.8 -8.7
R-OP(=0)(OH),  14.1 1.9 122
R-HSO, 11.9 -1.8 -13.7
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Functional group

AGcocn

AGmo

AG H,0 -

AG COCl,
R 31.3 204 -10.9
R-OOH 32.5 15.7 -16.9
R-COOH 26.1 9.1 -17.0
R-OH 304 12.4 -18.0
R-SO;H 26.1 6.7 -19.4
R-COOAg 13.5 -.8.8 -22.3
R-HSO, 22.7 -1.8 -24.5
R-P(=0)(OH), 30.3 52 5.1
R-OP(=0)(OH),  30.3 1.9 8.4
R-COOCu -21.2 -52.0 -30.8
R-COOLi 5.7 -30.8 -36.6
Functional group AGco; AGm0 ig gé)(z B
R 18.7 204 1.6
R-OH 18.7 12.4 -6.3
R-OOH 23.3 15.7 -7.6
R-COOH 20.3 9.1 -11.2
R-P(=0)(OH), 19.9 52 -14.8
R-SO;H 21.6 6.7 -14.9
R-HSO, 19.0 -1.8 -20.8
R-OP(=0)(OH),  22.7 1.9 220.8
R-COOAg 15.1 -8.8 -23.9
R-COOL1 5.1 -30.8 -35.9
R-COOCu -4.3 -52.0 -47.7
Functional group AG();, AGm0 ig Iglzzo B
R 25.6 204 -5.2
R-OOH 27.2 15.7 -11.5
R-OH 25.7 12.4 -13.3
R-SO;H 24.5 6.7 -17.9
R-COOH 29.1 9.1 -20.0
R-P(=0)(OH), 25.8 5.2 20.6
R-HSO, 25.3 -1.8 -27.1
R-OP(=0)(OH),  30.2 1.9 283
R-COOAg 24.3 -8.8 -33.1
R-COOCu -13.1 -52.0 -38.9
R-COOLi 21.3 -30.8 -52.2
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Figure S1. Five different initial positions for H,SO, binding to each of the ten functional groups. Atoms
in grey, white, red, brown, yellow, dark green, violet, and cyan, represent carbon, hydrogen, oxygen,
copper, sulfur, silver, lithium, and phosphorus, respectively.
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Figure S2. Comparison between BE (blue bars) and AG (red bars) listed in Table 2 for the TICs (top)

and water (bottom).
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a)

Gaseous phase
(Dielectric constant=0)

Pentanal
(Dielectric constant=10)

Acetone
(Dielectric constant=20.493)

Nitromethane
(Dielectric constant=36.562)

b)

Gaseous phase
(Dielectric constant=0)

Pentanal
(Dielectric constant=10)

Acetone
(Dielectric constant=20.493)

Nitromethane
(Dielectric constant=36.562)

Figure S3: Initial (/eft) and optimized (right) clusters associated with a) H;O* on RCOOCu_HSO, and
b) HSO, on RCOOCu_H;0" using different dielectric constants. Atoms in grey, white, red, blue, yellow
and brown represent carbon, hydrogen, oxygen, nitrogen, sulfur and copper, respectively. Values in green
represent binding distances in A
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