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Mercury contaminated sediments

•Phenylmercury acetate, pulp industry -1941-1967

•Elemental mercury (Hg0), chlor-alkali industry -2010
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Sites

Site characteristics

0.21-0.2466-1832.7-5.22.8-4.522-3016-1728-30Svartsjöarna June 2005

0.58-0.6516-265.9-233.2-4.414-1710-125.0-6.0Turingen June 2005

0.43-0.72216-47685-1384.0-4.27-99-1015-17Marnästjärn June 2005

0.36-0.8333-2585.1-9.60.8-2.112-2420-5722-39Nötöfjärden June 2005

0.19-0.5527-3003.9-361.0-2.349-7437-7429-44Karlshäll Sept 2005

0.53-2.013-10614-171.3-2.347-5936-6829-39Karlshäll March 2005

80-85338-57572-2333.7-4.46-724-5913-20Skutskär June 2005

24-938.3-29715-4041.1-4.94-1324-597.3-19Skutskär Dec 2004

80-8619-3288.0-11040.5-1.93-8414-4501.7-29Köpmanholmen Sept 2005

81-884.4-3871.0-11430.3-2.66-5530-12863.7-23Köpmanholmen Oct 2004
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Methylation: measurement and theory

Methylation determination:
Addition of 201Hg2+ and incubation for 48 h in a glove-box (N2). 
Methylated 201Hg2+ measured.

• Sulfate Reducing Bacteria (SRB) are the main methylators in 
sediments (e.g. Compeau and Bartha, Appl. Env. Microbiol., 1985:50):

-stimulated by SO4
2-, fresh organic C (e--donor), temperature, 

need access to Hg2+

• HgS0 controls uptake in laboratory experiments with 
methylating bacteria (e.g. Benoit et. al., ES&T, 2001:35)

-accidental side reaction, enzyme-mediated donation of a 
methyl group from methylcobalamin: passive uptake over the 
cell membrane
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Speciation: models A, B and C

Hg2+ + HS- = HgSH+, log K = 20.0
(Dyrssén and Wedborg 1991)

Hg2+ + 2HS- = Hg(SH)2
0, log K = 36.8

(Smith and Martell 1976)

Hg2+ + 2RS- = Hg(SR)2, log K = 42.1
(Khwaja et. al. 2006, Skyllberg et. al. 2000)

Hg(SH)2
0 = HgS2H- + H+, pKa1 = 6.2

(Smith and Martell 1976)

HgS2H- = HgS2
2- + H+, pKa2= 8.3

(Smith and Martell 1976)

Hg2+ + HS- = HgS0 + H+, log K = 26.5
(Benoit et. al. 1999)

HgS(s) = HgS0, log K = -10.0
(Dyrssén and Wedborg 1991)

Speciation and methylation

Köpmanholmen and Skutskär:
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Speciation and methylation

Karlshäll September (circles) and March (squares) 2005:
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Speciation and methylation

Köpmanholmen and Skutskär (circles), Karlshäll 
(September, triangles), Marnästjärn and Turingen 
(squares), Svartsjöarna and Nötöfjärden (diamonds):
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Speciation and total methyl mercury

Turingen, Ö. Svartsjön, Nötöfjärden and Marnästjärn 
(squares), Karlshäll (triangles, September), 
Köpmanholmen (circles):
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Methyl mercury speciation model

CH3Hg+ + HS- = CH3HgSH, log K = 14.5 
(Dyrssen and Wedborg 1991)

CH3Hg+ + RS- = CH3HgSR, log K = 16.5 
(Karlsson and Skyllberg 2003)

CH3HgSH = CH3HgS- + H+, pKa = 7.5 
(Dyrssen and Wedborg 1991)

CH3Hg+ + Cl- = CH3HgCl, log K = 5.25 
(Carty and Malone 1979)

CH3Hg+ + OH- = CH3HgOH, log K = 9.37 
(Smith and Martell 1976)
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Methyl mercury speciation
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Major conclusions

• Passive uptake of Hg2+ as neutral species in 
methylating bacteria is supported

• Availability of Hg2+ (as neutral species) and fresh 
organic carbon (e--donor) are the main factors 
controlling methylation rates in contaminated sediments

• Methylation rates largely determine the concentration 
of MeHg in contaminated sediments

•The solubility of MeHg in anoxic sediments is mainly 
determined by the concentrations of inorganic sulphides 
and DOC in the sediment pore water
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