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Phase Mercury Species Description *Potential sources

Dissolved mercury Elemental mercury (pure) Volatile and distributes between gas, liquified 
fractions and oil/condensate. 
Relatively insoluble in water

• HC Source rock
• organic shales
• Coal shale
• Hydrothermal

Organic mercury Highly soluble in crude oil,  gas & condensate.
Virtually insoluble in water.

Organo-metallic Typically, non-volatile and partition into the 
oil/condensate phase

Inorganic (ionic) mercury Soluble in oil and gas condensate, but 
preferentially partition to water phase.

• Inorganic origin (Mantle 
degassing?)

• Barite

Particulate mercury Amalgamated mercury Insoluble in liquids and remain suspended as 
solid fine particles.
Examples include mercury sulphide (HgS)

• Presence could be due 
to barite mud 
contamination and/or 
HgS content in formation 
rock.

Weakly adsorbed mercury Mercury not dissolved, but rather adsorbed 
on inert particles such as sand or wax

Source: Table based on Wilhelm & Bloom 2000, *petroleum system modelling results for CO2 and Hg content trending analysis.



Source: Article in AAPG Bulletin Marc 2019
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Mercury concentration in gas Mercury concentration in Condensate Mercury concentration in Water

Gas Rate Gas Rate
Gas Rate
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Hg in Condensate –Well A Hg in Condensate –Well B Hg in Condensate –Well C Hg in Condensate –Well DHg in Gas before and after MRU
Hg µgm/m3, 

Pre-MRU

Hg µgm/m3, 

after-MRU

Gas Rate Hg µgm/m3, 

Pre-MRU

Hg µgm/m3, 

Pre-MRU Hg µgm/m3, 

Pre-MRU Hg µgm/m3, 

Pre-MRU

Gas Rate Gas Rate

Gas Rate
Gas Rate



• Mercury speciation analysis of the samples collected “before PMC filter” indicate increase in 
particulate Hg,.

• XRD analysis of solids produced during production indicates to be Barite in origin. It suggests 
particulate mercury could from Barite source and be attributed to wellbore clean-up.

• However, no major change in dissolved Hg is observed

• The speciation analysis of Hg shows significant drop in particulate Mercury after passing 
through the PMC filter and CMRU.
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Elemental & volatile Hg (ppb) Ionic Hg (ppb) Others Hg (ppb) Particulate Hg (ppb) >0.2 μm

Total Hg in sample
21.32 ppb

Total Hg in sample
12.69 ppb

Total Hg in sample
9.83 ppb

Sample ID 17 18 19 14 15 16

Date July 2024 July 2024 July 2024 Sept 2024 Sept 2024 Sept 2024

Sample Location
Pre-PMC Post-PMC/Pre-

CMRU Post-CMRU Pre-PMC Post-PMC/Pre-
CMRU Post-CMRU

Total Hg in sample (ppb) 13.472 11.08 11.06 21.32 12.69 9.83

Total Dissolved Hg (ppb) 9.29 8.93 8.11 8.42 7.33 6.77

Particulate Hg (ppb) >0.2 μm 4.18 2.15 2.95 12.9 5.36 3.06

Elemental & volatile Hg (ppb) 5.55 5.4 4.95 2.44 1.97 1.81

Ionic Hg (ppb) 3.29 3.33 2.92 5.12 4.44 4.98

Others Hg (ppb) 0.45 0.2 0.24 0.86 0.92 0

First Gas Date First Gas Date + 3 months

First Gas Date First Gas Date + 3 months

FGD Vs. FGD+ 3 months

FGD+ 3 months



Thermodynamic Factors Governing Mercury Solubility

Mercury in gas – Central Luconia

Solubility of Hg0 in alkenes and alkane mixture from Clever & Iwamoto (1987), 
Miedaner et.al. (2005, Gallup and Bloom (2010 and Marsh et.al. (2016. (Source: 
modified picture from SPE-212271-pa) 

Hg0 solubility - Experimental Data

Hg in Vapour Phase -PVTSim
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Hg0 solubility in hydrothermal fluid

Varekamp and Buseck, 1984

Results from numerical 
flash experiment•
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CO2 gas concentration and isotope cross plot*

*Source Rahim Masoudi, Nayak et.al, 2023, SPE215443-MS 
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