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Abstract: For avoiding the adverse impacts on natural gas purification process from solid particles and liquid impurities carried by wet
acid gas during its transportation, a two-stage filtration unit consisting of a pre-filter and a coalescence filter is set at the front-end of de-
sulfurization process. In a certain acid gas purification plant, the pressure drop of the coalescence filter cartridge did not rise so that the
replacement time of the filter cartridge was impossible to be diagnosed on the basis of pressure drop. In view of this, different combina-
tions of two-stage filter cartridges were compared by using a two-stage filtration performance evaluation system. As being revealed, the
problem was induced by the fact that the capture ability of coalescence filter for sub-micron droplets was not as ideal as the expectation
and both filters were not matched in the filtration performance. Thus, two improvement measures were put forward: to optimize the co-
alescence layers of coalescence filter cartridges and to set the hydrophobic drainage layers on the coalescing filter and adjust the structure
parameters of the pre-filter cartridge to match with the improved coalescence filter cartridge. Experimental results show that the steady
pressure drop of the improved coalescence filter cartridge is reduced by 75%, and the filtration efficiency reaches 99.99% for the droplets
with diameter > 0.3 um. Furthermore, synchronous pressure drop evolution is also realized between the pre-filter and the coalescence
filter. Field tests reveal that the liquid capturing capacity is doubled by means of the improved filtration unit and the safe operation of
subsequent process can be guaranteed effectively. This study provides reference for the design of natural gas filter cartridges and the opti-
mization of natural gas filtration systems.

Keywords: Acid gas; Desulfurization; Pre-filter; Coalescence filter; Solid particle; Liquid impurity; Filter cartridge; Pressure drop; Per-
formance matching
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