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Abstract: In the field of natural gas liquefaction, the small-scale natural gas liquefier has attracted more and
more attention at home and abroad, due to its small volume, mobile transportation and quick start-up and
shut-down, as well as being in skid-mounted package. The purified natural gas helps to reduce CO2 emission
and protect atmosphere environment. This paper put forward the concept of modularized adsorption purifica-
tion of natural gas. The breakthrough curve of natural gas was measured in a layered column of molecular
sieve 3A and 13X. The combination and scheme of the various adsorption modules were also optimized
which adopt competitive adsorption theory. The adsorption order of the pretreatment module is dehydration -
desulfurization - decarbonization, and regeneration order is decarbonization — desulfurization — dehydration.
The pretreatment technique of modularized adsorption purification can meet the rigorous liquefaction re-
quirement of natural gas for different producing areas and gas properties.
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Figurel. Combination sequence of adsorption modules
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Figure2. Flow chart of tester
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Figure3. Picture of tester
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Figure4. Breakthrough curve of 67.2% CH4/10% N,/ 22%
CO;/ 0.8% H,0 in the multiple adsorption beds
4 67.2% CH,/ 10% N,/ 22% CO,/ 0.8% H,0 & &R H
PR L HIE H i 2%

3A-EPG: 0.96kg; 13X-PG: 0.93kg; RFMHEUAIFTE (grain
radius): 1mm; MRPIFRMIZE (inside diameter of bed): 0.1m;
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3A B FIFRMIRICE (3A bed length): 0.2m; 13X 2 FFFMK
MIRICE (13X bed length): 0.2m;
iRFE (temperature): 298K; REE S (bed pressure): 0.3MPa
(£8]E absolute pressure) ; BERSIKE (feed flow rate):
30L/min (#7/E4KZS standard state)
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