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Table S1: Free energy of reaction using SDD/ECP (g03) and all electron TZ (p6) basis 

sets. 

Basis set Reactions 

SDD/ECP All electron TZ 

CH3HgOH + HSR → CH3HgSR +H2O -12.65 -11.56 

CH3HgOH + HSeR → CH3HgSeR +H2O -18.17 -17.67 
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Table S2: The K values for different steps in the degradation of CH3Hg (seleno)amino acid complexes at 298.15 K. 

Complexes  Reactions 

S Se Mixed 

1 CH3HgOH + REH →   CH3HgER + H2O 1.88 × 10
9
 2.09 × 10

13
  

2 CH3HgOH + 2REH → CH3Hg(ER)2
-
 + H

+
 + H2O 5.11 × 10

-9
 2.29  

2a CH3HgOH + RSH + RSeH → CH3Hg(SR)(SeR)
-
 + H

+
 + H2O   8.31 × 10

-6
 

3 CH3HgER + REH  → CH3Hg(ER)2
-
 + H

+
 2.77 × 10

-18
 1.09 × 10

-13
  

3a CH3HgSR + RSeH → CH3Hg(SR)(SeR)
-
 + H

+
    1.26 × 10

-14
 

3b CH3HgSeR + ReH → CH3Hg(SR)(SeR)
-
 + H

+
    4.55 × 10

-14
 

4 CH3HgOH + CH3HgER → (CH3Hg)2E + R-OH  2.19 × 10
16

 1.29 × 10
19

  

5 CH3HgER + CH3HgER → (CH3Hg)2E + R-E-R 1.75 × 10
9
 3.51 × 10

9
  

5a CH3HgSR + CH3HgSeR → (CH3Hg)2S + R-Se-R   5.84 × 10
6
 

5b CH3HgSeR + CH3HgSR → (CH3Hg)2Se + R-S-R   3.60 × 10
10

 

6 CH3HgER + HER + CH3HgER → (CH3Hg)2E + R-E-E-R + R-H 5.15 × 10
12

 1.36 × 10
21

  

6a CH3HgSR + HSeR + CH3HgSR → (CH3Hg)2S + R-S-Se-R + R-H   2.09 × 10
18

 

6b CH3HgSR + HSeR + CH3HgSR → (CH3Hg)2Se + R-S-S-R + R-H   3.44 × 10
19

 

6c CH3HgSeR + HSR + CH3HgSeR → (CH3Hg)2S + R-Se-Se-R + R-H   2.04 × 10
14

 

6d CH3HgSeR + HSR + CH3HgSeR → (CH3Hg)2Se + R-S-Se-R + R-H   1.11 × 10
17

 

6e CH3HgSR + HSR + CH3HgSeR → (CH3Hg)2S + R-S-Se-R + R-H   1.88 × 10
14

 

6f CH3HgSR + HSR + CH3HgSeR → (CH3Hg)2Se + R-S-S-R + R-H   3.66 × 10
15

 

6g CH3HgSR + HSeR + CH3HgSeR → (CH3Hg)2S + R-Se-Se-R + R-H   2.27 × 10
18

 

6h CH3HgSR + HSeR + CH3HgSeR → (CH3Hg)2Se + R-S-Se-R + R-H   1.23 × 10
21

 

7 (CH3Hg)2E → (CH3)2Hg + HgE 1.43 × 10
17

 1.59 × 10
18

  

8 HgE(g) → HgE(s)  1.49 × 10
47

  

9 (CH3)2Hg + H2O → CH3HgOH + CH4(g) 8.99 × 10
7
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Table S3: Free energy of reactions in Kcal/mol. 

Complexes containing  Reactions 

S Se 

1s1 CH3HgCl + HER → CH3HgER +HCl 19.46 13.04 

1s2 CH3HgCl + 2HER → CH3Hg(ER)2
-
 + H

+
 +HCl 43.41 31.63 

1s3 CH3HgCl + CH3HgER  → (CH3Hg)2E+ R-Cl 9.91 6.12 

1s4 (CH3)2Hg + HCl  → CH3HgCl + CH4 -42.97 -42.97 

 

Table S4: Enthalpy of reaction (Kcal/mol) in the gas phase 

Complexes containing  Reactions 

S Se 

2s1 CH3HgOH + HER → CH3HgER +H2O -19.14 -22.46 

2s2 CH3HgOH + CH3HgER  → (CH3Hg)2E+ R-OH -21.78 -25.53 

2s3 CH3HgER + CH3HgER → (CH3Hg)2E + R-E-R -3.46 -4.05 

2s4 CH3HgER + HER + CH3HgER → (CH3Hg)2E + R-

E-E-R + R-H 

-14.93 -24.70 

 

 

 

 

 

 

 


