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Evaluation of mercury adsorbent parameters for mercury removal
from wet natural gas
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Abstract: Mercury is a toxic heavy metal. Some natural gas extracted from gas fields contains a
certain amount of mercury. Mercury in natural gas is easily enriched in low-temperature separator, liquid
hydrocarbon three-phase separator, ethylene glycol regeneration tower and other equipment and piping due
to changes of temperature and pressure, causing harm to equipment, the environment and posing a threat to
personal safety. The removal of mercury at the source from wet gas can effectively avoid mercury
contamination in the whole gas processing system. Chemisorption mercury removal process is widely used in
natural gas mercury removal facilities at home and abroad, but it requires relatively high adsorbent
performance. Imported adsorbents are widely used in wet gas application but they are expensive, while
domestic adsorbents are cheap but rarely used in wet gas application. This paper analyzed the mechanism of
the mercury adsorbent, evaluated the on-site wet gas mercury adsorbent performance at home and abroad,
compared dynamic mercury adsorption capacity of domestic and imported loaded metal sulfide mercury

removal adsorbents, and also analyzed the influence of temperature, pressure, flow velocity on mercury
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removal efficiency. This research result can provide reference for future mercury adsorbent selection and

design parameters optimization of wet natural gas mercury removal process.

Keywords: Mercury removal from natural gas; Mercury adsorbent; Empty tower velocity; Dynamic

mercury adsorption capacity
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Fig. 1

Appearance drawing of mercury adsorbent
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Fig.2  Flowchart of mercury adsorbent process evaluation
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Fig.3 Breakthrough time curves of mercury adsorbents
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Tab. 1 Dynamic mercury adsorption capacity test results of
mercury adsorbents

gk AR/ ER WMR R R/ S
WH5 10* Nm®  #0/d  #H /g B /L (kg-m ) RER
M1 60.0 69 43.3 1 600 7.2%

M3 56.0 65 32.3 1 600 5.4%

M4 52.0 62 3.9 1 650 4.9%

M5 51.8 52 36.2 1 800 4.5%

M6 59.0 57 40.2 1 600 6.7%
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Fig.5 Adsorption curves at different temperatures
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Fig.6  Adsorption curves at different flows
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Tab.2 Calculation table of empty tower velocity-dynamic mercury

capacity
T / AR /R BN
(Nm*-d™) (m-s7") Kk /g IR
10 000 0.33 4.30 1. 94%
8 000 0.26 5.12 2.32%
6 000 0.20 5.42 2.44%
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Fig.7 Relationship of empty tower velocity-dynamic

mercury capacity
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