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Design and operation of renewable mercury removal facility

WANG Yongliang, WU Xinyang, LIU Gaihuan, CHEN Zhangbing
CPECC Southwest Company, Chengdu, Sichuan, 610041, China

Abstract; In order to promote the development of mercury removal technology for natural gas, reduce
the cost of mercury removal and master the technology of renewable mercury removal from natural gas, it is
necessary to launch a study on renewable mercury removal technology and its industrial application. Based
on the research and development of renewable silver-loaded molecular sieve, the design, construction and
operation of the renewable mercury removal facility are conducted, resulting in the industrial application of
renewable mercury removal process in domestic natural gas purification and treatment industry. By
monitoring and analyzing the mercury concentration of raw gas, product gas and regenerated gas in two
types of regeneration processes, the results show that;1) the renewable mercury removal process is stable
and reliable, and the mercury content can be reduced to below 0.05 pg/m’ in raw gas by using
silver-loaded molecular sieve, which fully meets the mercury concentration requirement of commercial
natural gas(I. e. less than 28 wg/m’);2) by combining dehydrated zeolite and silver-loaded molecular
sieve, dehydration and mercury removal can be achieved simultaneously;3) the effect of high mercury

concentration in the regeneration gas on the loading of the silver-loaded molecular sieve should be fully
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considered when raw gas is used as the regeneration gas;4) at room temperature, the steel has certain

adsorption effect on mercury, so we should avoid letting the mercury-containing regeneration gas enter the

bottom of the mercury removal tower at room temperature, as this could result in the mercury vapor

concentration of the product gas exceeding the product gas specification after switching operation of the

mercury removal tower. The gain in relevant engineering experience and acquisition of key engineering

parameters can provide some useful references for design and operation of renewable mercury removal

facility in the future.

Keywords: Mercury removal ; Natural gas; Renewable; Silver-loaded molecular sieve
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BHA R 1,
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Tab.1 Compositions of raw gas

4y JEE IR 2H I8, 44y JEE IR 20 L
C, 94. 628 5% C, 0. 098 7%
C, 2.926 0% Cy 0. 094 8%
C, 0. 458 7% Cy 0. 038 4%
nC, 0. 099 8% (o 0.019 9%
i, 0. 113 0% H,0 0.126 7%
nC, 0.051 1% N, 0. 755 5%
iCy 0. 048 9% CO, 0. 469 9%
Ce 0. 063 3% Hg 600 pg/m’
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Fig.1 Schematic diagram for renewable mercury
removal process of gas
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Fig.2 Field photo of renewable mercury removal facility
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Fig.3 Curve of mercury concentration in raw gas

changing with the operating days
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Fig.4 Curve of mercury concentration in product gas changing with

the operating time under the product gas regeneration process
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Fig.5 Curve of mercury concentration in product gas changing with

the operating time under the raw gas regeneration process
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Fig.6 Curve of mercury concentration in raw gas and regeneration gas

changing with the operating time under the raw gas regeneration process
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Tab.2 Water dew point test results of product gas under the raw

gas regeneration process

W BF IR 1) /h 7 UK R L /C
0.5 ~24.4
5.5 ~28.0
47.0 ~17.6
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Fig.7 Curve of mercury concentration in raw gas and

outlet gas changing with the operating time
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